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Doc No. 

GAIL-ENG-GN-DOC-DL-001

Rev. 0

Sr. No. Description Document / Drawing No. Rev. No.

A
i) Scope of Work GAIL RFP GN DOC SW 001 0
B

i) P&ID Legend Sheet    GAIL-ENG-PR-DWG-PID-001 0

ii) TYPICAL P&ID FOR CGD TO M/S THINK GAS GARLE, 
KAPURTHALA GAIL 040005 PR DWG 003 0

iii) TYPICAL P&ID FOR CGD TO M/S IGL DADRI GAIL 040010 PR DWG 003 0

iv) TYPICAL P&ID FOR CGD TO M/S TORRENT GAS, 
GONDA & BARABANKI GAIL 034089 PR DWG 003 0

i) TYPICAL SCHEMATIC DIAGRAM OF CGD TO M/S 
THINK GAS GARLE , KAPURTHALA GAIL 040005 PL DWG 002 0

ii) TYPICAL SCHEMATIC DIAGRAM OF CGD TO M/S IGL 
DADRI GAIL 040010 PL DWG 002 0

iii) TYPICAL SCHEMATIC DIAGRAM OF CGD TO M/S 
TORRENT GAS, GONDA & BARABANKI GAIL 034089 PL DWG 002 0

C
1 Pipeline Design Basis    GAIL-STD-PL-DOC-DB-001 0

2 Technical Specification for onshore pipeline construction GAIL-STD-PL-DOC-TS-001 0

3 Technical Specification for onshore pipeline welding for 
Gas Transportation GAIL-STD-PL-DOC-TS-002 0

4 Technical Specification for Concrete Weight Coating. GAIL-STD-PL-DOC-TS-003 0

5 Technical Specification for pipeline crossing, rail, road 
and minor water ways GAIL-STD-PL-DOC-TS-004 0

6 Technical Specification for field joint coating GAIL-STD-PL-DOC-TS-005 0

7 Technical Specification for Casing Insulators and Casing 
End Seals. GAIL-STD-PL-DOC-TS-006 0

8 Technical Specification for Long Radius Bends GAIL-STD-PL-DOC-TS-007 0

9 Technical Specification for Inspection and Testing of 
Production Weld. GAIL-STD-PL-DOC-TS-008 0

10 Technical Specification for Drying and Cleaning of Pipes. GAIL-STD-PL-DOC-TS-009 0

11 Technical Specification for Major Crossing by Horizontal 
Directional Drilling. GAIL-STD-PL-DOC-TS-010 0

12 Technical Specification for Pipeline Markers GAIL-STD-PL-DOC-TS-011 0
13 Technical Specification for Hydro testing of pipelines GAIL-STD-PL-DOC-TS-012 0
14 Technical Specification for Caliper Pigging GAIL-STD-PL-DOC-TS-013 0
15 Technical Specification for Intelligent Pigging GAIL-STD-PL-DOC-TS-014 0

16 Technical Specification for Documentation of Pipeline 
Construction GAIL-STD-PL-DOC-TS-015 0

17 Technical Specification for pre-commissioning & 
Commissioning GAIL-STD-PL-DOC-TS-016 0

18 Technical Specification for ERW Line Pipe GAIL-STD-PL-DOC-TS-017 0

19 Technical Specification for 3LPE Coating for Line Pipe GAIL-STD-PL-DOC-TS-018 0

20 Technical Specification for major water crossing 
(conventional trenching) GAIL-STD-PL-DOC-TS-019 0

21 Assorted Valve GAIL-STD-PL-DOC-TS-017 0

22 Pipeline Symbols GAIL-STD-PL-DWG-TP-001 0
23 Topographical Symbols GAIL-STD-PL-DWG-TP-002 0
24 Overhead Power Line Crossing GAIL-STD-PL-DWG-TP-003 0
25 Typical Existing Pipeline Crossing GAIL-STD-PL-DWG-TP-004 0
26 Rain Cap GAIL-STD-PL-DWG-TP-006 0
27 Cased Crossing Pipeline - Road / Highway GAIL-STD-PL-DWG-TP-007 0
28 Typical Trench Details GAIL-STD-PL-DWG-TP-008 0
29 ROU for Forest Area GAIL-STD-PL-DWG-TP-009 0
30 Pipe Line Warning Sign GAIL-STD-PL-DWG-TP-010 0

TECHNICAL VOLUME - II OF II
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SCHEMATIC DIAGRAM
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PMC: DCI - MASTER DELIVERABLE CONTROL INDEX FOR 
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31 Direction Marker GAIL-STD-PL-DWG-TP-011 0
32 Typical Right of Use for Pipeline GAIL-STD-PL-DWG-TP-012 0
33 Typical KM Post Markers GAIL-STD-PL-DWG-TP-013 0
34 Test Station with Foundation Details GAIL-STD-PL-DWG-TP-014 0
35 Areial Marker GAIL-STD-PL-DWG-TP-015 0

36 Navigabale Waterway Pipeline Crossing  Warning Sign GAIL-STD-PL-DWG-TP-016 0

37 Typical ROW Boundary Marker GAIL-STD-PL-DWG-TP-017 0
38 Detail of Casing Vent and Drain GAIL-STD-PL-DWG-TP-018 0
39 Typical Waterway Crossing (Open Cut) GAIL-STD-PL-DWG-TP-019 0
40 Cased Crossing Pipeline - Canal GAIL-STD-PL-DWG-TP-020 0
41 Typical Slope Braeker Details GAIL-STD-PL-DWG-TP-021 0
42 Bank Protection Details for Water Crossing GAIL-STD-PL-DWG-TP-022 0
43 Typical Details for Railway Crossing GAIL-STD-PL-DWG-TP-023 0

44 Trench Dimensions and Cohesionless Select Backfill for 
Pipeline Seismic Zone GAIL-STD-PL-DWG-TP-024 0

45 Protection Detail at Hilly Terrain GAIL-STD-PL-DWG-TP-026 0

46 Typical cross section for ROU preparation in hill areas GAIL-STD-PL-DWG-TP-027 0

47 Existing Underground Pipe Crossing GAIL-STD-PL-DWG-TP-028 0
48 Underground Cable Crossing GAIL-STD-PL-DWG-TP-029 0
49 Casing Pipe Details GAIL-STD-PL-DWG-TP-031 0
50 Typical Road Crossing (Open Cut) GAIL-STD-PL-DWG-TP-032 0
51 Typical Details of Canal Crossing (Open Cut) GAIL-STD-PL-DWG-TP-033 0

52 Typical Concrete Slab Details for Mechanical Protection GAIL-STD-PL-DWG-TP-034 0

53 Typical HDD River Crossing Showing Max. Scour Level 
& Min. Cover for Pipe GAIL-STD-PL-DWG-TP-035 0

54 Typical Temperature Connections Details GAIL-STD-PL-DWG-TP-036 0
55 Typical Pressure Connections Details GAIL-STD-PL-DWG-TP-037 0
56 Typical Drawing For U-Clamp Support GAIL-STD-PL-DWG-TP-038 0

57 Typical Drawing for Supportive Arrangement for Angle & 
Relief Valves GAIL-STD-PL-DWG-TP-039 0

D

1 Piping Material Specification GAIL-STD-PI-DOC-TS-001 0
2 Technical Specification for Bolts and Nuts GAIL-STD-PI-DOC-TS-002 0

3 Technical Specification for Seamless Fittings &  Flange GAIL-STD-PI-DOC-TS-003 0

4 Technical Specification for Painting GAIL-STD-PI-DOC-TS-004 0
5 Technical Specification for Welding of Station Piping GAIL-STD-PI-DOC-TS-005 0

6 Technical Specification for Fabrication and Installation GAIL-STD-PI-DOC-TS-006 0

7 Technical Specification for NDT requirement of testing GAIL-STD-PI-DOC-TS-007 0

8 Technical Specification for Inspection, Flusing and 
Testing GAIL-STD-PI-DOC-TS-008 0

9 Technical Specification for Quick Opening & Closure GAIL-STD-PI-DOC-TS-010 0
10 Technical Specification for Monolithic Isolation Joint GAIL-STD-PI-DOC-TS-011 0
11 Technical Specification for Flow Tee GAIL-STD-PI-DOC-TS-012 0
12 Technical Specification for Split Tee GAIL-STD-PI-DOC-TS-013 0
13 Technical Specification for Clean Agent System GAIL-STD-PI-DOC-TS-014 0

14 Technical Specification for CO2 type fire extinguisher 
system GAIL-STD-PI-DOC-TS-015 0

15 Technical Specification for fixed CO2 fire extinguisher 
system GAIL-STD-PI-DOC-TS-016 0

16 Technical Specification for Insulating Gasket GAIL-STD-PI-DOC-TS-017 0

17 Technical Specification for portable dry powder type fire 
extinguisher system GAIL-STD-PI-DOC-TS-018 0

18 Technical Specification for hydrostatic testing of piping 
system GAIL-STD-PI-DOC-TS-019 0

19 Technical specfication for erection of equipment and 
machinery GAIL-STD-PI-DOC-TS-020 0

20 Technical specfication for Ball Valves GAIL-STD-PI-DOC-TS-021 0

21 Data Sheet of Monolithic Isolation Joint GAIL-STD-PI-DOC-DS-002 0
22 Data Sheet of Flow Tee GAIL-STD-PI-DOC-DS-003 0
23 Data Sheet of Quick Opening & Closure GAIL-STD-PI-DOC-DS-004 0
24 Data Sheet of Insulating Gasket GAIL-STD-PI-DOC-DS-005 0
25 Data Sheet Clean Agent System GAIL-STD-PI-DOC-DS-006 0

MECHANICAL / PIPING

DATA SHEET- MECHANICAL / PIPING

TECHNICAL SPECIFICATION - MECHANICAL / PIPING
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PMC: DCI - MASTER DELIVERABLE CONTROL INDEX FOR 
CONSTRUCTION OF STEEL PIPELINE AND 

ASSOCIATED FACILITIES FOR CGD FOR M/S THINK 
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26 Data Sheet - Ball Valve (0.75 to 1.5 Inch - Socket 
Welded Ends) GAIL-STD-PI-DOC-DS-007 0

27 Data Sheet - Plug Valve (0.75 to 1.5 Inch - Socket 
Welded Ends) GAIL-STD-PI-DOC-DS-008 0

28 Data Sheet - Globe Valve (0.75 to 1.5 Inch - Socket 
Welded Ends) GAIL-STD-PI-DOC-DS-009 0

29 Data Sheet - Split Tee GAIL-STD-PI-DOC-DS-010 0

30 QAP of Flow Tee GAIL-STD-PI-DOC-QAP-003 0
31 QAP of Station Pipes GAIL-STD-PI-DOC-QAP-004 0
32 QAP of Fittings GAIL-STD-PI-DOC-QAP-005 0
33 QAP of Flanges GAIL-STD-PI-DOC-QAP-006 0
34 QAP of Fastners GAIL-STD-PI-DOC-QAP-007 0
35 QAP of Gaskets GAIL-STD-PI-DOC-QAP-008 0
36 QAP - Ball Valve GAIL-STD-PI-DOC-QAP-009 0
37 QAP - Globe Valve GAIL-STD-PI-DOC-QAP-010 0
38 QAP - Plug Valve GAIL-STD-PI-DOC-QAP-011 0
39 QAP - Hot Tap Fittings GAIL-STD-PI-DOC-QAP-012 0

40 Standard Drawing for spectacle blind flange GAIL-STD-PI-DWG-TP-001 0
41 Anchor for Bare Pipe Size 2" Thru 24" GAIL-STD-PI-DWG-TP-002 0

42 Cross Guide  support for Bare Pipe Size 2" Thru 24" 
Type G3 GAIL-STD-PI-DWG-TP-003 0

43 Cross Guide  for Bare Pipe Size 2" Thru 24" Type G4 GAIL-STD-PI-DWG-TP-004 0

44  Guide Support for Bare Pipe Size 2" Thru 24" Type G1 GAIL-STD-PI-DWG-TP-005 0

45 Dummy  Pipe Support for Bare Pipe Size 2" Thru 24" 
Type B-39 GAIL-STD-PI-DWG-TP-006 0

46 Low Support  Stanchion Type L -16 & L-16A GAIL-STD-PI-DWG-TP-007 0

47 Low Support  Sliding and Fixed for Pipe Size 3/4" Thru 
1.5" Type L-15 GAIL-STD-PI-DWG-TP-008 0

48 Low Support  Sliding  for Bare and Insulated Pipe Size 2" 
Thru 24" Type L-6 GAIL-STD-PI-DWG-TP-009 0

49 Low Support  Sliding for Pipe Size 3/4" Thru 36" Type L-
5 & L-5A GAIL-STD-PI-DWG-TP-010 0

50 Pressure Tappings ( PA,PG,PC,PT,PIC ETC.) GAIL-STD-PI-DWG-TP-011 0
51 Detail of Pressure Connection Above Ground Pipe GAIL-STD-PI-DWG-TP-012 0
52 Detail of Pressure Connection Under Ground Pipe GAIL-STD-PI-DWG-TP-013 0
53 Detail of Temperature Connection Above Ground Pipe GAIL-STD-PI-DWG-TP-014 0
54 Detail of Temperature Connection Under Ground Pipe GAIL-STD-PI-DWG-TP-015 0

55  Guide Support for Bare Pipe Size 1/ 2" to 24" Type G2 GAIL-STD-PI-DWG-TP-016 0

56  U-Bolt for Bare Pipe Size ( 1/ 2" to 24") GAIL-STD-PI-DWG-TP-017 0
57 Vent and Drain on Line  2" and above GAIL-STD-PI-DWG-TP-018 0
58 Vent and Drain on Line  1.5" and below GAIL-STD-PI-DWG-TP-019 0
59 Typical  Drawing for Flow Tee GAIL-STD-PI-DWG-TP-020 0
60 Spacer and Blind s (150#,300# & 600) GAIL-STD-PI-DWG-TP-021 0
61 Typical Piping Arrangement for 30" section GAIL-STD-PI-DWG-TP-022 0
62 Symbol of Piping Arrangement on Drawings GAIL-STD-PI-DWG-TP-023 0
63 Gasket Thickness GAIL-STD-PI-DWG-TP-024 0
64 Supporting Arrangement for Angle and Relief Valve GAIL-STD-PI-DWG-TP-025 0

65 Low Support  Sliding  for Bare & Insulated Pipe Size 2" 
Thru 36" Type L-1 & L1A GAIL-STD-PI-DWG-TP-026 0

66 Low Support Fixed  for Bare & Insulated Pipe Size 2" 
Thru 24" Type L-6 GAIL-STD-PI-DWG-TP-027 0

E
1 Civil / Structural Design Basis    GAIL-STD-CV-DOC-DB-001 0

2 Technical Specification for Site Clearing, Area Grading, 
Excavation & Earth Work GAIL-STD-CV-DOC-TS-001 0

3 Technical Specification for Plain Cement Concrete and 
Allied Works GAIL-STD-CV-DOC-TS-002 0

4 Technical Specification for Porta Cabin GAIL-STD-CV-DOC-TS-003 0
5 Technical Specification for Chainlink Fencing GAIL-STD-CV-DOC-TS-004 0
6 Technical Specification for Structural Concrete GAIL-STD-CV-DOC-TS-005 0
7 Technical Specification for Masonry Work GAIL-STD-CV-DOC-TS-006 0
8 Technical Specification for Plaster & Pointing GAIL-STD-CV-DOC-TS-007 0
9 Technical Specification for Structural Steel Work GAIL-STD-CV-DOC-TS-008 0

CIVIL / STRUCTURE

QAP - MECHANICAL / PIPING

 STANDARD DRAWING - MECHANICAL / PIPING

TECHNICAL SPECIFICATION  FOR CIVIL / STRUCTURE
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10 Technical Specification for Road Work and Pavement GAIL-STD-CV-DOC-TS-009 0
11 Technical Specification for Dismantle & Demolishing GAIL-STD-CV-DOC-TS-010 0
12 Technical Specification for Barricades GAIL-STD-CV-DOC-TS-011 0

13 Technical Specification for Standard Field Quality Plan GAIL-STD-CV-DOC-TS-012 0

14 Technical Specification for Topographic and Route 
Survey GAIL-STD-CV-DOC-TS-013 0

15 Technical Specification for Geotechnical Survey GAIL-STD-CV-DOC-TS-014 0

16 Technical Specification for Water Supply & Sanitary 
Works GAIL-STD-CV-DOC-TS-015 0

17 Technical Specification for Roof Treatment & Floor 
Treatment (Anti-Termite) GAIL-STD-CV-DOC-TS-016 0

18 Technical Specification for Sewer Drainage System GAIL-STD-CV-DOC-TS-017 0

19 Technical Specification for Doors, Windows and 
Ventilator GAIL-STD-CV-DOC-TS-018 0

20 Technical Specification for Floor Finishing GAIL-STD-CV-DOC-TS-019 0
21 Technical Specification for Floor Finishing GAIL-STD-CV-DOC-TS-020 0

22 Technical Specification for Boundary Wall, Retaining 
Wall GAIL-STD-CV-DOC-TS-021 0

23 Technical Specification for Sand Filling, Moorum Filling, 
Borrowed Earth Filling & Gravel Filling GAIL-STD-CV-DOC-TS-022 0

24 Technical Specification for Pipe Culverts & Box Culverts GAIL-STD-CV-DOC-TS-023 0

25 Technical Specification for Earthwork in Site grading GAIL-STD-CV-DOC-TS-024 0

26 Technical Specification for Earthwork for Underground 
piping GAIL-STD-CV-DOC-TS-025 0

27 Technical Specification for Soil Investigation for Stations GAIL-STD-CV-DOC-TS-026 0

28 Typical Detail of Chainlink Fencing GAIL-STD-CV-DWG-TP-001 0
29 Typical detail of Guard Room GAIL-STD-CV-DWG-TP-002 0
30 Typical Handrail On Steel Platform GAIL-STD-CV-DWG-TP-003 0
31 Typical Chequered Plate Support GAIL-STD-CV-DWG-TP-004 0
32 Typical Layout Plan of Boundary Wall GAIL-STD-CV-DWG-TP-005 0
33 Typical Detail of Road Curves and Crossing GAIL-STD-CV-DWG-TP-006 0
34 Typical Platform Details GAIL-STD-CV-DWG-TP-007 0
35 Typical Concrete Bedding GAIL-STD-CV-DWG-TP-008 0
36 Typical Storm Water Drain GAIL-STD-CV-DWG-TP-009 0
37 Typical Trench Sand Bedding GAIL-STD-CV-DWG-TP-010 0
38 Typical Grating Detail GAIL-STD-CV-DWG-TP-011 0
39 Typical Detail of Cross-over GAIL-STD-CV-DWG-TP-012 0
40 Typical Insert Plate Details GAIL-STD-CV-DWG-TP-013 0
41 Typical G.A. of Valve Pit GAIL-STD-CV-DWG-TP-014 0
42 Typical Barricades drawing GAIL-STD-CV-DWG-TP-015 0
43 Typical Gate Detail GAIL-STD-CV-DWG-TP-016 0
44 Typical Detail of Footpath GAIL-STD-CV-DWG-TP-017 0
45 Typical Cross Section of Road GAIL-STD-CV-DWG-TP-018 0
46 Typical RCC Pipe Support GAIL-STD-CV-DWG-TP-019 0
47 Typical Detail of Soak Pit GAIL-STD-CV-DWG-TP-020 0
48 Typical Detail of Septic Tank GAIL-STD-CV-DWG-TP-021 0
49 Typical Pipe Culvert for Storm Water Drainage GAIL-STD-CV-DWG-TP-022 0
50 RCC Pavement details GAIL-STD-CV-DWG-TP-023 0
51 Typical Detail for Manhole GAIL-STD-CV-DWG-TP-024 0
52 Typical Architectural Drawing for Control Building GAIL-STD-CV-DWG-TP-025 0
F
1 Cathodic Protection Design Basis    GAIL-STD-CP-DOC-DB-001 0

2
Technical Specification for Temporary Cathodic 
Protection(TCP) and Permanent Cathodic Protection 
(PCP)

GAIL-STD-CP-DOC-TS-001 0

3 Data Sheet for Cathodic Protection System GAIL-STD-CP-DOC-DS-001 0

4 QAP for Cathodic Protection System GAIL-STD-CP-DOC-QAP-001 0

STANDARD / TYPICAL DRAWINGS FOR CIVIL / STRUCTURE

SPECIFICATION FOR CATHODIC PROTECTION

DATA SHEET FOR CATHODIC PROTECTION

CATHODIC PROTECTION

QAP FOR CATHODIC PROTECTION
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5 Standard Drawing for Cathodic Protection GAIL-STD-CP-DWG-TP-001 TO 011 0
G
1 Electrical Design Basis    GAIL-STD-EL-DOC-DB-001 0

2 Technical Specification of Main Electrical Distribution 
board GAIL-STD-EL-DOC-TS-002 0

3 Technical Specification of Cables GAIL-STD-EL-DOC-TS-003 0
4 Technical Specification of Lighting System GAIL-STD-EL-DOC-TS-004 0

5 Technical Specification for Earthing & Lightning 
Protection system GAIL-STD-EL-DOC-TS-005 0

6 Technical Specification for Installation, Testing and 
Commissioning of Electrical Equipments. GAIL-STD-EL-DOC-TS-06 0

7 Data Sheet for MEDB GAIL-STD-EL-DOC-DS-001 0
8 Data Sheet for Cables GAIL-STD-EL-DOC-DS-002 0

9 QAP of Distribution Board GAIL-STD-EL-DOC-QAP-001 0
10 QAP of Power Cables GAIL-STD-EL-DOC-QAP-002 0
11 QAP of Lighting Panels GAIL-STD-EL-DOC-QAP-003 0

12 Standard Cu Plate Electrode in Test Pit GAIL-STD-EL-DWG-TP-001 0
13 Standard GI Pipe Electrode in Test Pit GAIL-STD-EL-DWG-TP-002 0

14 Typ. Installation of Power/Lighting Panel Flush mounted GAIL-STD-EL-DWG-TP-006 0

15 Typ. Installation of Directly Burried Cables GAIL-STD-EL-DWG-TP-008 0
16 Typ. Installation of Lighting Fixture at Ground Level GAIL-STD-EL-DWG-TP-009 0
17 Typ. Installation of Post Top Lantern on Gate GAIL-STD-EL-DWG-TP-010 0
18 Typ. Earthing Connection for Lighting Pole GAIL-STD-EL-DWG-TP-011 0
19 Typ. Earthing/Bonding of Pipes & Pipe Racks GAIL-STD-EL-DWG-TP-012 0
20 Typ.  Earthing of Gate & Fence GAIL-STD-EL-DWG-TP-013 0
21 Typ. Earthing for Process Equipment GAIL-STD-EL-DWG-TP-014 0

22 Typ. Installation of Street Light Fixture/FLP/Div.2 Area 
Light Fixture GAIL-STD-EL-DWG-TP-015 0

23 Typ. Installation of Open Area Flood Light Fixture 
Mounted on Wall / Column GAIL-STD-EL-DWG-TP-016 0

24 Typ. Installation of Flood Light Fixtures Mounted on Pole GAIL-STD-EL-DWG-TP-017 0

H
1 Instrumentation Design Basis    GAIL-STD-IN-DOC-DB-001 0

2 Standard specification for Pressure Gauges. GAIL-STD-IN-DOC-TS-001 0
3 Standard specification for Pressure Safety Valves. GAIL-STD-IN-DOC-TS-002 0
4 Standard specifications for Electronic Transmitters GAIL-STD-IN-DOC-TS-003 0
5 Standard specification for RTDs and thermowell GAIL-STD-IN-DOC-TS-004 0
6 Standard specifications for Instrument cables. GAIL-STD-IN-DOC-TS-005 0

7 Standard specifications for Junction Boxes and cable 
Glands. GAIL-STD-IN-DOC-TS-006 0

8 Standard specifications for instrument tube fittings GAIL-STD-IN-DOC-TS-007 0
9 Standard specifications for instrument tubing GAIL-STD-IN-DOC-TS-008 0

10 Standard Specification for Instrument Valve & Manifold GAIL-STD-IN-DOC-TS-009 0

11 Standard specifications for Fire & Gas Detection System GAIL-STD-IN-DOC-TS-011 0

12 Standard specifications for control Panels GAIL-STD-IN-DOC-TS-012 0
13 Standard specifications for Pig Signalers GAIL-STD-IN-DOC-TS-013 0

14 Datasheet for Pressure Transmitter GAIL-STD-IN-DOC-DS-001 0
15 Datasheet for Temperature Transmitter GAIL-STD-IN-DOC-DS-002 0

16 Datasheet for Temperature Element (RTD) with 
Thermowell GAIL-STD-IN-DOC-DS-003 0

17 Datasheet for Gas Detector GAIL-STD-IN-DOC-DS-004 0
18 Datasheet for Pressure Gauges GAIL-STD-IN-DOC-DS-005 0
19 Datasheet for Temperature Gauges GAIL-STD-IN-DOC-DS-006 0
20 Datasheet for Pressure Safety Valve GAIL-STD-IN-DOC-DS-007 0

21 Datasheet for Scrapper/Pig Signaller/detector- Intrusive 
Type GAIL-STD-IN-DOC-DS-008 0

22 Datasheet for GOOV GAIL-STD-IN-DOC-DS-009 0

23 QAP for Temperature Transmitters GAIL-STD-IN-DOC-QAP-001 0

STANDARD / TYPICAL DRAWINGS FOR CATHODIC PROTECTION

DATA SHEET FOR ELECTRICAL SYSTEM

QAP FOR ELECTRICAL SYSTEM

ELECTRICAL

STANDARD SPECIFICATION FOR INSTRUMENTS

INSTRUMENTATION

QAP FOR INSTRUMENT

DATASHEET FOR INSTRUMENT

STANDARD / TYPICAL DRAWINGS FOR ELECTRICAL SYSTEM

TECHNICAL SPECIFICATION  FOR ELECTRICAL SYSTEM
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24 QAP for RTDs and Thermowells GAIL-STD-IN-DOC-QAP-002 0
25 QAP for Pressure Transmitters GAIL-STD-IN-DOC-QAP-003 0
26 QAP for Pressure Gauges GAIL-STD-IN-DOC-QAP-004 0
27 QAP for Temperature Gauges GAIL-STD-IN-DOC-QAP-005 0
28 QAP for Instrument Cables GAIL-STD-IN-DOC-QAP-006 0
29 QAP for Pressure Safety Valves GAIL-STD-IN-DOC-QAP-007 0
30 QAP for  Pig Signaller GAIL-STD-IN-DOC-QAP-008 0
31 QAP for GAS detector GAIL-STD-IN-DOC-QAP-009 0
32 QAP for Gas over Oil Actuators GAIL-STD-IN-DOC-QAP-010 0

33
Instrument Connection on Vessels, Standpipes and 
Tanks    STD-ENG-IN-DWG-TP-001 0

34 Drain for Single Line    STD-ENG-IN-DWG-TP-002 0

35 Pressure Instrument Installation Scope of Work    STD-ENG-IN-DWG-TP-003 0

36 Flow Meter Installation Scope of Work    STD-ENG-IN-DWG-TP-004 0

37 Thermowell Installation Scope of Work    STD-ENG-IN-DWG-TP-005 0

38 Instrument Connection on Vessel, Standpipes and Tanks    STD-ENG-IN-DWG-TP-006 0

39 Meter Runs – Piping Connections D – D/2 Taps    STD-ENG-IN-DWG-TP-007 0

40
Meter Runs – Piping Connections Pipe (2 ½ D – 8d) 
Taps    STD-ENG-IN-DWG-TP-008 0

41 Thermowell    STD-ENG-IN-DWG-TP-009 0

42 Thermocouple / RTD Assembly With Thermowell    STD-ENG-IN-DWG-TP-010 0

43 Symbol for Instrument Location Drawings    STD-ENG-IN-DWG-TP-011 0

44 Instrument Support Single Instrument    STD-ENG-IN-DWG-TP-012 0

45 Instrument Support Two Instruments    STD-ENG-IN-DWG-TP-013 0

46 Support Details for Junction Boxes    STD-ENG-IN-DWG-TP-014 0

47 Fabricated Canopy for Instruments    STD-ENG-IN-DWG-TP-015 0

48 Perforated Tray Supports and Cables Clamping Details    STD-ENG-IN-DWG-TP-016 0

49 Pressure Gauge Liquid / Gas Service    STD-ENG-IN-DWG-TP-017 0

50 Purge for Instrument Single Line    STD-ENG-IN-DWG-TP-018 0
51 Purge for Instrument Double Line    STD-ENG-IN-DWG-TP-019 0
I

1 Standard Specifications for OFC & HDPE GAIL-STD-TL-DOC-TS-001 0
2 Standard Procedure for Fiber Optical Cable Testing GAIL-STD-TL-DOC-TS-002 0

3 Datasheet for Fiber Optic Cable GAIL-STD-TL-DOC-DS-001 0
4 Datasheet for HDPE Duct GAIL-STD-TL-DOC-DS-002 0

5 QAP for Optical Fibre Cable GAIL-STD-TL-DOC-QAP-001 0
6 QAP for HDPE Duct & Accessories GAIL-STD-TL-DOC-QAP-002 0

7 Telecom Typical (Cross section Installation & Joint 
Identification Marker) drawing GAIL-STD-TL-DWG-TP-001 0

J

i) List of Recommended Parties for Bought Out Items GAIL ENG GN DOC VL 001 0

TELECOM

DATASHEET FOR TELECOM

STANDARD SPECIFICATION FOR TELECOM

STANDARD TYPICAL  DRAWING

LIST OF RECOMMENDED VENDORS

STANDARD TYPICAL  DRAWING

QAP FOR TELECOM
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1. INTRODUCTION 

 
GAIL (India) Limited, the largest state-owned natural gas processing and distribution company 
and the youngest Maharatna company. GAIL is the nodal agency for transportation and supply 
of Natural Gas to various potential customers. The receipt of gas from the sources and its 
transportation and distribution is intended to be by means of a high-pressure trunk transmission 
gas grid from the gas receiving point to various customer stations. 
 

a) In order to supply gas to Think Gas, Kapurthala & SBS Nagar in Punjab, GAIL is laying 4” NB 
Pipeline from SV-3 Garle to  Think Gas, Kapurthala & SBS Nagar in Punjab inside plot / Receiving 
Terminal (as per indicative plot plan / P&ID and Schematic attached elsewhere). Work shall 
include all the pipeline, interconnecting piping, civil, electrical, instrumentation works at Customer 
End and Hook-up.  
 
b) In order to supply gas to IGL Dadri (at NTPC Dadri), GAIL is laying 8” NB Piping to connect 
IGL inside GAIL plot / Receiving Terminal (as per indicative plot plan / P&ID and Schematic 
attached elsewhere). Work shall include all the pipeline, interconnecting piping, civil, electrical, 
instrumentation works at Customer End and Hook-up.  
 
c) In order to supply gas to Torrent Gas, Gonda & Barabanki in UP, GAIL is laying 8” NB Pipeline 
from 8” spare Tap-off to Torrent Gas, Gonda in UP inside plot / Receiving Terminal (as per 
indicative plot plan / P&ID and Schematic attached elsewhere). Work shall include all the pipeline, 
interconnecting piping, civil, electrical, instrumentation works at Customer End and Hook-up.  
 

Lyons Engineering Private Limited (LEPL) has been appointed as Engineering & Project 
Management Consultant by GAIL for the project. 
 
Definitions: 

Project Construction of Steel Pipeline and associated facilities on         
CGD to M/s Think Gas, Kapurthala & SBS Nagar in Punjab 
CGD to M/s IGL (at NTPC Dadri) 
CGD to M/s Torrent Gas, Gonda in UP 

Owner/Company GAIL (India) Limited 

Consultant Lyons Engineering Pvt. Ltd. (LEPL) 

Construction Contractor Route, Topography & Geotechnical Survey, Residual 
Engineering, Procurement and Construction etc, providing the 
required services. 

Manufacturer, Vendor 
(or Supplier) 

The organization selected to manufacture or supply the equipment, 
services or material, ordered in accordance with Technical 
Specification, data sheets etc. 
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1.1 PIPELINE FACILITY DESCRIPTION : 

(FOR CGD TO M/s Think Gas, Kapurthala & SBS Nagar in Punjab):  

Line Size   :    4” NB 
Length   :   As per SOR/Schematic diagram 
Line Pipe Specification :  API 5L Gr. X42 or Higher, PSL2  
Wall Thickness  :  6.4/7.1 
Coating   :  3 Layer Polyethylene/Bare 
Stations                             : Hook-up /Tap-off, Dispatch, Receipt Station /Customer  

End. 
 

(FOR CGD TO M/s IGL (at NTPC Dadri)) 

Line Size   :    8” NB 
Length   :   As per SOR/Schematic diagram 
Line Pipe Specification :  API 5L Gr. X56 or Higher, PSL2  
Wall Thickness  :  6.4/7.9 
Coating   :  3 Layer Polyethylene/Bare 
Stations                             : Hook-up /Tap-off, Dispatch, Receipt Station /Customer  

End. 

(FOR CGD TO M/s Torrent Gas, Gonda in UP):  

Line Size   :    8” NB 
Length   :   As per SOR/Schematic diagram 
Line Pipe Specification :  API 5L Gr. X56 or Higher, PSL2  
Wall Thickness  :  6.4/7.9 
Coating   :  3 Layer Polyethylene/Bare 
Stations                             : Hook-up /Tap-off, Dispatch, Receipt Station /Customer  

End. 
 

 
 

1.2 PROPOSED FACILITIES:  

Name of Customer Connectivity: 
 
      SCOPE OF WORK  :- 

       CGD to M/s Think Gas, Kapurthala & SBS Nagar in Punjab: 
 
 
       Pipeline/Piping:   
       Laying of Pipeline/Piping API 5L grade X42 from proposed tap-off point to Proposed Metering    
       Skid upto 1.2 km (approx). 
 

• Dispatch Station:  
 

 -   Existing 12” 600# spare Tap-off is available at SV-3 Garle of Khanna- 
Nangal Pipeline. 

 -   Provision of Future Tap-off 
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• Customer End:  
 

 -   Installation of metering skid. 
                Station Piping 
 -   Civil / Structural work, Boundary wall/ chain-link fencing with gate, 

    Paving etc. 
 -   Adequate fire extinguishers etc. 
 -   Earthing, Outdoor Lighting, Outdoor Lighting DB etc. 
           -    Instrumentation works 
 

• Telecom System:   HDPE Duct & OFC Cable with accessories/Converters (if 
applicable) 

 
CGD to M/s IGL (at NTPC Dadri): 
 
       Pipeline/Piping:   
       Laying of Pipeline/piping API 5L grade X56 (or higher) from proposed tap-off point to  
       Proposed Metering skid upto 0.030 km (approx).  
 

• Dispatch Station:  
 

 -   Existing 12” spare Tap-off is available on executed 
                NTPC Dadri Pipeline. 
 -   Provision of Future Tap-off 
. 
              

• Customer End (On the same terminal):  
 

 -   Installation of metering skid. 
                Station Piping 
 -   Civil / Structural work, Boundary wall/ chain-link fencing with gate, 

    Paving etc.(shall be done by Customer end). 
 -   Adequate fire extinguishers etc. 
 -   Earthing, Outdoor Lighting, Outdoor Lighting DB etc. 
           -    Instrumentation works 
 

• Telecom System:   HDPE Duct & OFC Cable with accessories(if applicable) 
 

CGD to M/s Torrent Gas, Gonda: 
 
       Pipeline/Piping:   
       Laying of Pipeline/piping API 5L grade X56 (or higher) from proposed tap-off point to  
       Proposed Metering skid upto 0.200 km (approx).  
 

• Dispatch Station:  
 

 -   Existing 8” 600# spare Tap-off is available on executed 
                18” Auraiya Jagdishpur Pipeline. 
 -   Provision of Future Tap-off 
. 
              

• Customer End (On the same terminal):  
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 -   Installation of metering skid. 
                Station Piping 
 -   Civil / Structural work, Boundary wall/ chain-link fencing with gate, 

    Paving etc.(shall be done by Customer end). 
 -   Adequate fire extinguishers etc. 
 -   Earthing, Outdoor Lighting, Outdoor Lighting DB etc. 
           -    Instrumentation works 
 

• Telecom System:   HDPE Duct & OFC Cable with accessories(if applicable) 
 

 
 

 The following indicative drawings for above CGD consumer is attached elsewhere in the 
bid documents: 
 
i) Typical Pipeline Schematic Drawings 
ii) Typical P&ID 

The above drawings are indicative only and are furnished to the Bidder to understand the 
nature of work involved. Applicable Issued for Construction (IFC) drawings shall be 
progressively furnished by the Company/Owner to the Contractor, at an appropriate time 
during project execution stage. However, bidder/contractor shall submit all required input 
data to Company/Owner for the IFC drawings and perform residual engineering as 
required during project execution stage. 

 
 This document covers the details of work tendered, scope of work, and scope of material 

supply pertaining to pipeline and associated facilities. All works and clauses of this 
document shall beapplicable unless specifically mentioned otherwise. 
 

 This document shall be read in conjunction with List of Attachments, Schedule of Rates, 
specifications, standards, drawings and other documents forming a part of the Tender 
Document. 

2. WORK TENDERED 

Work tendered in this bid package consists residual engineering, procurement (except free 
issue supply), supply, installation, testing, pre-commissioning and commissioning of 
Pipeline, Sizes 4”/8” and associated Terminal works from Tap off to Consumer end under 
CGD Connectivity. 
 

     The work involves in connectivity as follows: 
 

 Laying of 4”/8” pipeline between Dispatch terminal to Receipt Station/ Metering Station 
terminal. 
 

 All Piping works at tap off/ dispatch station including installation of Valves, insulating 
joints, flow tees etc. 
 

 All piping works of Consumer end/ receipt station including installation of insulating 
joints, flow tees, valves, hook-up etc. 
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 Installation of metering units skid / filtration/ pressure reduction at consumer end. 
 

 Installation of Pig traps/Jib Crane whenever required. 
 

 Crossings of road, utilities, forest, underground pipelines and water crossings by Open 
cut, HDD and boring. 

 
 Carrying out all topographical and geo-technical surveys, as required, preparation of 

crossing drawing, procedures and submitting the same for Company’s approval. 
Installation works shall start only after getting Company approval of design documents. 
 

 All works related to hydro testing and pre-commissioning & Overall Commissioning of 
the pipeline and terminal facility. 
 

 Supply of Nitrogen for purging, if required / as advised by Engineer-In-charge Contractor 
shall also provide all assistance to Owner during commissioning 
 

 Works related to Optical fiber cable and Permanent/ temporary cathodic protection. 
 

 All associated mechanical, civil, structural, architectural, electrical, instrumentation work 
at station facilities. 

 
 Any other work not mentioned but required for successful completion of work. 

 
 Contractor shall be required to plan and mobilize his resources accordingly to meet 

completion target Schedule of Owner. 

 
3. SCOPE OF WORK 

The work shall be completed conforming to Engineering Design Basis, technical 
specifications, drawings, data sheets as furnished in the tender and any other information 
provided by Engineer-In-Charge. The general scope of work includes the following: 

 

I. SURVEY & SITE VISIT (PIPELINE & TERMINALS) 
 Site visit: Contractor shall make site visits along the pipeline route, identify all the salient 

features of terrain, availability of ROU and infrastructure along the pipeline route. Contractor 
shall also make site visits for terminal stations as per bid requirement. 
 

 Contractor shall carry out topographic and geotechnical surveys required for entire pipeline 
route during execution of the project. It shall be carried out without any extra cost to the 
owner/company. 

 
 The surveyed pipeline alignment shall be staked on ground. It shall be the responsibility of 

the Contractor to finalize the route and collect the survey data along the route. Contractor 
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shall maintain and preserve survey monuments (staked on ground) such as bench marks and 
intersection points, till construction is completed. 
 

 Topographic Survey 
 
Topographic surveys required for the entire pipeline route & local detours during execution of 
the project shall be carried out by the Contractor prior to execution of job without any extra 
cost to the owner. However, laying and construction of entire pipeline including detoured 
portion shall be within the scope of contractor and governed by SOR of tender without any 
cost implication. Contractor shall be deemed to have considered such eventualities while 
formulating his bid. Pipeline route map/ alignment sheet showing the pipeline route shall be 
submitted to Engineer-in-charge for approval prior to execution of the works. 

Indicative plot plan drawing for terminal station (consumer end) and SV/Tap-off is provided 
for reference purpose. Contractor shall carry out topographic surveys required for terminal 
stations and submit the detail survey drawings to Engineer-in-charge for approval prior to 
execution of the works. 

 

 Soil Investigation Survey 

It shall be Bidder's responsibility to familiarize himself with sub-soil conditions along the 
pipeline route, and workout the lengths of pipeline to be laid in different subsoil conditions 
including the quantum of asphalt/ concrete road cutting excavation that would be necessary. 
Price quoted by Bidder shall also be inclusive of all excavation. No extra compensation shall 
be payable to Contractor later on. 
 
Indicative plot plan drawing for terminal station (consumer end) and SV/tap-off is provided 
for reference purpose. contractor shall carry out soil investigation surveys required for well 
in terminal stations and submit the detail survey drawings to Engineer-in-charge for approval 
prior to execution of the works. 

 
 

II. PROCUREMENT OF MATERIALS & SUPPLY AT SITE 

 

 Contractor shall procure and supply all materials other than Company supplied materials, 
required for permanent installation of pipeline and piping system in sequence and at 
appropriate time as per approved schedule requirements. All equipment, materials, 
components etc. shall be suitable for the intended service. 
 

 Recommended vendor list has been enclosed with the bid package for various items. For 
items which are not covered in the vendor list, Contractor shall obtain Company’s prior 
approval for the vendor. Equipment/ material offered shall be field proven. Equipment 
requiring specialized maintenance or operation shall be avoided, as far as possible. 

 
 Stores management including receipt, warehousing, preserving the material in good 

condition, issue of material to construction site, reconciling/ handing over surplus material 
to Company for Company supplied items at Company’s storage yard. 
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 Carryout proper documentation of inspection and quality assurance programmers for bulk 
materials duly approved by Company. Contractor shall maintain an accurate and traceable 
listing of procurement records for the location, quality and character of all permanent 
materials in the Project. 

 
 Contractor shall immediately report to the Company of all changes which will affect material 

quality, and recommend any necessary corrective actions to be taken. 
 

 Submit periodic manufacturing progress reports highlighting hold ups and slippages, if any,to 
Company and take remedial measures. 

 
 Interact with authorities such as Sales tax, Octroi, Excise,GST etc. as necessary and arrange 

for dispatch of materials to site. 
 

 All purchase requisitions including purchase orders shall be approved by Company. 
 

 Compliance with vendors and supplier’s instructions and recommendations for transportation, 
handling, installation and commissioning. 

 
 Contractor shall provide inspection of the items at vendor’s works by the reputed inspection 

agency and shall submit inspection reports of OWNER s clearance. In case of pressure 
containing materials, contractor has to provide 3.2 certificate (as per EN10204) / as per 
OWNER’s approved QAP, by the approved third-party inspection agency without any 
inspection agency without any extra cost to the owner. In addition to the same, OWNER 
reserves the right to inspect any material supplied by the contractor at any stage of 
manufacturing and delivery by themselves or through their representative. Contractor scope 
includes to provide the intimation to the owner, for inspection at any stage. This intimation 
shall be given at least 10 days prior to the inspection. Any extra payment will not be release 
to the contractor due to this inspection. Contractor shall appoint anyone of the following TPIA 
for inspection purpose. 

 
i. Lloyds Register of Industrial Services. 
ii. Technischer  Uberwachungs Verein (TUV) 
iii. Det Norske Veritas ( DNV) 
iv. AIB – Vincotte 
v. Bureau Veritas 
vi. SGS 
vii. American Bureau Services (ABS) 
viii.       Velosi Certification Services. 
ix. International Certification Services  (ICS) 
x.  Meenar Global Consultants 

 

 
A. Materials to be Supplied by Company as Free Issue 
 
i. Company shall supply following materials as free issue: 
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-  3 Layer PE externally & epoxy internally coated line pipe for main line 
-  Metering Skid, pressure reduction skid, filtration skid 
-  Permanent Scraper Trap 
-  Insulating Joints 
-  Flow Tees 

 
ii. Free issue material shall be supplied from M/s GAIL designated stores as instructed by 
Engineer In charge. Further, Contractor shall also return any unused materials after completion 
of work to owners designated store or as directed by owner/ Engineer-in –Charge at its own 
cost. 
 
B. Materials to be supplied by Contractor 
 
All materials (other than those mentioned in clause A above, consumables, equipment required 
for completion and successful commissioning of entire pipeline system shall be procured and 
supplied by the Contractor as a minimum, the materials to be supplied by Contractor shall, but 
not limited by any way, be as follows: 
 
i. The procurement and supply, in sequence and at appropriate time, of all materials and 
consumables required for completion of the Work as defined in this bid document except the 
Company free issue material, shall be entirely the Contractor’s responsibility and price quoted 
for the execution of the Work shall be inclusive of supply of all these materials. 
 
ii. All materials supplied by the Contractor shall be strictly in accordance with the requirements 
of relevant Company material specifications enclosed with the tender document. 
 
iii. All equipment’s, materials, components etc. shall be new and specifically purchased for this 
job. All material to be supplied by the Contractor shall be purchased from the approved vendors 
of the Company, duly inspected by LEPL/ Third party inspection agencies like Lloyds, Bureau 
Veritas etc. The list of approved vendor is enclosed along with bid document. 
 
iv. All valves of all sizes and & ratings for mainline and at terminals, All Casing Pipes, Assorted 
pipes for all sizes and thickness fittings, flanges, O’lets (weldolets, sockolets,nippolets, 
threadolets etc.), spectacle blinds, spacer & blinds required for permanent installation in the 
system. Each item shall be inclusive of commissioning spares. List of such spares shall be made 
part of the offer and the quoted unit/total price shall be inclusive of the spares. In case of 
exigency of work, GAIL may procure valves, pipes as per SOR item list. 
 
v. All stud bolts, nuts, all type of gaskets (metallic spiral wound / ring type) in required quantities 
to be used for permanent installation into the system for all sizes and ratings of flanges and 
flanged valves, equipment etc. 
 
vi. All consumable such as welding electrodes, oxygen, acetylene, inert gases, all types of 
welding electrodes, filler wires, solder wires, brazing rods, flux etc. for welding/cutting and 
soldering purposes. 
 
vii. All materials for all types of markers including paints Normal corrosive environment, cement, 
sand, reinforcements, structural steel, etc. 
 
viii. All materials, equipment’s, consumables including pigs required for magnetic cleaning and 
EGP. 
 
ix. All materials required for weld joint coating, corrosion coating of LR bends, repair of damaged 
corrosion coating of line pipe. Contractor shall confirm that proposed field joint coating material 
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is suitable for type of terrain encountered along pipeline route. Contractor shall take prior 
approval from Company for field joint coating material to be used. 
 
x. Dirax or equivalent field joint coating material for HDD works. 
 
xi. All materials required for sand/soft soil padding around pipeline and optical fibre cable,      
select backfill of approved quality, wherever required. 
 
xii. All materials including consumables required for hook-up with adjoining pipeline section or 
     wherever required. 
 
xiii. All primer and paints for painting above ground piping shall be as per specification    
enclosed with the bid package. 
 
xiv. Corrosion monitoring system wherever specified as per specification. 
 
xv. Material for the maintenance of sand ridges and other materials for pipe stacking at 
Contractor’s warehouse/storage yards/work site/ROU. 
 
xvi. All materials for skin measurement instrument. 
 
xvii. All temporary materials and consumables required for filling and pressurizing in connection 
with hydrostatic testing, dewatering, swabbing and pre-commissioning activities, etc. Including 
pipes, flanges, fittings, gaskets, bolts, nuts, etc. required for fabrication of temporary pig traps 
and /or test headers. 
 
xviii. All materials required for repair/restoration of pavements, roads, canals, temporary water 
pipes, walls, other structures affected/damaged by Contractor’s construction activities. Materials 
shall be equivalent/superior to those used for original construction of the facility. 
 
xix. All pigs for cleaning, gauging, de-watering, swabbing, filling, pre-commissioning and 
commissioning of the pipeline. 
 
xx. Pumps and water to be used for hydrostatic testing/ flushing. All materials & consumables 
such as Corrosion inhibitor, oxygen scavengers and bactericides, required during hydro-testing 
and idle time preservation, as required. 
 
xxi. All casing pipes, casing insulators and end seals including materials for vent and drain and 
strapping CS conduit with pipe and carbon steel pipes for optical fibre cable (OFC)conduits in 
required quantities. Size of casing pipe for carrier pipe and carbon steel conduit for OFC shall be 
as follows: 
 
a) 219.0mm, O.D. (8”), API 5 L Gr. grade X56 or higher, for 8” carrier pipe. 
b) 168 mm OD, Sch.40 API 5L Gr-B steel conduit with HDPE inner duct for laying of OFC at 
crossings. 
c) 114.3mm, O.D. (4”), API 5 L Gr. B/ IS: 3589, for 4” carrier pipe 
d) 168 mm OD, Sch.40 API 5L Gr-B steel conduit with HDPE inner duct for laying of OFC at 
crossings. 
 
 
The Minimum thickness of casing Pipe shall be as per API 1102 . All CS casing Pipe/conduit shall 
have 300 micron external epoxy coating. 
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xxiii. All consumables and equipment’s required for all types of tests and NDT such as 
radiography, ultrasonic testing, magnetic particle, dye penetrant examination etc. including 
radiography film etc. 
 
x. All safety tools and tackles, devices, apparatus, equipment, personal safety gazettes to be 
used as personal protective equipment (such as helmets, safety belts, safety shoes, etc.) 
including ladders and scaffolding etc. complete as recommended by Engineer-in-Charge as per 
relevant safety standards. 
 
xxiv. All structural steel material for all types of supports. 
 
xxv. All materials and equipment for excavating trench or grading the Right-Of-Use pipeline and 
pipe laying/installation and other works. 
 
xxvi. All steel materials such as structural steels, reinforcement steels and steel for all types of 
supports, foundations, ladders, platforms etc. including Bolts, nuts, washers, U bolts, clamps, 
clips, gaskets, Shims, wedges and packing plates (Machined wherever required)and materials 
required for fabrication of low friction sliding bearing supports. 
 
xxvii. All fencing, gate and steel materials such as structural steels, reinforcement steels and steel 
for all types of supports, foundations, ladders, platforms, etc. 
 
xxviii. All materials, manpower, spares, tools & tackles and consumables for carrying out pre-
commissioning activities and during commissioning (including bi-directional and foam pigs, Air 
compressor, nitrogen required for achieving the specified criteria for pipeline purging prior to 
declaring pipeline fit for commissioning) necessary piping and instrumentation connection for 
measuring flow rate, pressure, temperature etc., temporary facilities for blow down/ venting/ 
flaring along with necessary piping, valves &instrumentation as well as consumables and 
manpower required during pre-commissioning and commissioning. 
 
xxix. All materials (100% solid epoxy coating 500micron thick) for corrosion protection of buried 
piping (pipes, fittings, flanges, valves, etc.). 
 
xxx. Required quantities of Nitrogen for pre-commissioning & commissioning works. 
xxxi. All spares for pre-commissioning and commissioning as required for all items supplied by 
Contractor for the entire pipeline system. 
 
xxxii. All Civil/Structures items, Electrical, Instrumentation, Telecom, Cathodic Protection 
materials in complete as per requirement specified in all different sections. 
 
xxxiii. Any other material not specifically listed herein, but required for successful completion of 
the Work. 
 
C. Conditions for Company Supplied Material 
 
i. The Contractor shall be responsible for taking over of the material and subsequent handling, 
hauling, transportation to the actual work site(s)/fabrication yard(s) and storage & safe keeping 
of the materials. 
 
ii. The Contractor shall inspect all Company supplied free issue materials at the time of taking 
over from the Company and defects noticed, if any, shall be brought to the notice of 
Company/Company representative and jointly recorded. Once the material has been taken over 
by the Contractor, all the responsibility for safe keeping of the materials and repair of damage/ 
defects to pipe & pipe coating shall rest with the Contractor. 
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iii. Contractor shall receive and take over the pipes progressively as per construction 
requirements. At the time of taking-over from Coating Contractor/GAIL’s designated storage, 
Contractor shall perform inspection of pipes and pipe coating for all defects in the presence of 
Company’s Representative. Contractor shall repair all defects occurring after taking over 
including those during transportation and handling. Rebuffing for dents (in bevels) less than 1 
mm in depth shall be carried out by Contractor ahead of welding in the field at no extra cost to 
Company. Contractor shall progressively takeover the required quantity of bare & coated line 
pipe from the warehouse. 
 
Return of surplus bare & coated line pipes at warehouse to Company’s designated storage yard 
is installation Contractor’s scope including loading, transportation, unloading, handling, stacking 
of pipes at company’s storage yard and getting the pipes inspected from Company’s 
representative at storage yard. 
 
Any repairs to 3-layer polyethylene coating shall be carried out by Contractor using suitable 
material compatible with parent coating system and meeting the requirements of coating system 
specified in specification attached with the Bid Package. The coating repair material and 
procedure for application shall be submitted to Company for approval prior to start of 
construction. Repair of PE coated pipes in field shall be carried out as follows in accordance 
with bid specification. 
 
iv. Rebuffing of dents in bevels less than 1 mm in depth shall be carried out by Contractor ahead 
of welding in the field at no extra cost to Company. 
 
v. On completion of the works Contractor shall submit a “Material Appropriation Statement” for 
all materials supplied by the Company as free issue materials. 
 
vi. Every month the Contractor shall submit to the Company an account for the material issued 
to the Contractor in the Performa prescribed by Engineer-in-Charge. 
 
vii. For the purpose of accounting of pipes all cut pieces in length of 2 m and above when 
returned to the Company’s storage point shall be considered as serviceable material. All pipes 
measuring less than 2 m shall be treated as scrap/wastage. 
 
viii. All unused pipes and serviceable/ scrap material shall be the property of the Company and 
shall be returned by Contractor to Company at Company’s designated storage point(s) 
 
 
D. Storage of Materials: 
 
i. All materials shall be preserved against deterioration and corrosion due to poor or improper 
storage while under the custody of the Contractor. 
 
ii. All materials shall be duly protected by the Contractor at his own cost with the appropriate 
preservatives like primer, lacquer, coating, grease etc. and shall be covered with suitable 
material to prevent them from direct exposure to sun, rain, wind and dust. 
 
iii. Pipes shall be stacked according to the identification marks and stacks shall be arranged on 
sleepers / sand bags at least 300 mm above ground. 
 
iv. The Contractor shall check that valves, fittings, specials etc. are not subjected to corrosion 
from hydrostatic test water remaining in the piping. Any such condition when detected should be 
brought to the notice of Engineer-in-Charge and remedial measures taken as directed. 
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v. All machined surface shall be properly greased and should be maintained and protected from 
damages. 
 
vi. Openings of equipment, machinery, valves etc. shall be kept blocked / covered with blinds to 
prevent entry of foreign matter. 
 
vii. As far as possible materials shall be transported to the site of erection only just prior to the 
actual erection and shall not be left around indefinitely on ground but kept on packing/sleepers 
etc. to maintain the minimum distance from the ground as specified and/or as per directions of 
Engineer-in-Charge. 
 

III. QUALITY ASSURANCE & QUALITY CONTROL 

a. Contractor shall prepare Quality Assurance & Quality Control Plan for project. 
 

b. Contractor shall ensure adequate quality assurance and control including stage wise 
inspection, testing and certification. 

c. Contractor shall appoint an independent TPIA for supply of material (Other than free issue) 
from Owner’s vendor list.  The TPIA appointed by contractor shall be common for inspection of 
complete scope of supply. All inspection reports shall be submitted for owner’s review/approval. 
All materials like station pipes, fittings, valves etc. shall be supplied with required certificate / 
approved document.  

d. Contractor shall Carryout proper documentation of inspection and quality assurance 
programme for all equipment and bulk materials duly approved by Owner.  

 
e. QAP samples are enclosed as part of bid shall be followed by Contractor without any 
deviation as is basis.  
 
 

 

IV. CONSTRUCTION: INSTALLATION, ERECTION & TESTING 
 

a. Contractor shall carry out construction work as per approved “Issued for Construction” 
drawings, procedures, specification and applicable codes and standards. Any changes at site 
shall need prior approval from the Engineer-In-Charge. 

 
b. Contractor shall receive and takeover of all owner supplied free issue materials from the 
designated place(s) of issue. The transportation including loading, unloading, handling, storing 
till installation of materials shall be the responsibility of contractor. 
 
c. Contractor shall be responsible for delivery and handling of bought out material at site. 

d. Contractor shall prepare planning and monitoring schedule. 

e. Contractor shall obtain no objection certificates (NOC) from authorities, land owners or any 
other statutory body. Company has obtained most of the clearances, No objection certificates 
(NOC) for laying pipeline & for stations from concerned authorities. However, for some of the 
permissions, if not available, Contractor shall do the follow up with the concerned authorities to 
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get the permissions to execute the job in time. In such cases, all statutory payments required for 
such permissions shall be reimbursed by Company at actuals. Contractor shall obtain 
permits/clearance from concerned authorities before actual commencement of the job at site 
including preparation and establishment of safety procedures for laying pipeline. 

f. Contractors shall Liaison and coordinate with all statutory authorities having jurisdiction during 
the actual execution of work.  

g. Contractor shall also coordinate and use his best deeds to carry out the construction of 
pipeline with the general permission provided by client. 

h. Contractor shall mobilize adequate manpower, machinery, tools, tackles, consumables etc for 
construction. Immediately after award of individual work, Contractor shall make a visit to the route 
to establish the route and familiarize with the working conditions so as to plan for deployment of 
manpower and machinery. 

i. Contractor shall arrange and take possession of any additional land required for construction 
purposes. 

j. Contractor shall do clearing and grading of ROU and station plots. 

k. Contractor shall do stringing, welding and lowering of main pipeline. 
 
l. Contractor shall do work in restricted ROU along with large number of utilities & utility crossing. 
Most of the areas the Pipeline shall be laid along the road and industrial area. The ROU shall be 
restricted. Excavated trench & pits in area near heavy traffic and other areas of movement, shall 
not be left open without barricading. 
 
Contractor may plan to work in the Night shift to avoid traffic while crossing roads & utilities. But 
Contractor has to plan and take approval from Engineer-In-charge/ Client and Concerned 
Authorities before start of construction. Contractor to arrange all lighting and safety precaution 
for the same. 
 
In some areas where mechanized excavation is not possible, Contractor shall have to do manual 
Excavation also. 

m. Contractor shall do earthwork such as excavation, trenching for all depths and all types of 
soil, rock blasting and back filling including bottom/top padding as per specification. 

n. To ensure adequate quality control, contractor shall make arrangement for stage wise 
inspection and testing during construction work at site. 
 
o. Contractor shall carry out NDT as specified in the tender along with selection of production 
joints and carrying out the relevant tests as specified in the bid document. 

p. Contractor shall carry out concrete coating of Line Pipes, wherever required in addition to the 
location specified in Alignment / Crossing Drawings as per approved design. All materials, 
equipment, instruments and consumables required for concrete coating for providing anti-
buoyancy to the pipeline, concrete slabs for pipeline protection, crossing bank protection 
including slope breakers wherever required as per applicable specification/drawings. 

q. Contractor shall make Hot / Cold Bends from API 5L Gr. X56 or higher ERW Line Pipe (ERW 
Pipe shall be supplied free issue by owner/company). Line pipe grade can be changed depends 
upon the requirement and availability by GAIL. 
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r. Site restoration shall be done by Contractor as per original condition and to the satisfaction of 
GAIL Project Manager/designated authority/owner/farmer and NOC to be obtained to this effect. 

s. Contractor shall carry out Cleaning, Hydro-testing, Swabbing, Drying, Gauge Pigging, 
including supply of materials, consumables, tools and tackles, equipment/machineries and 
manpower.  
 
t. Pipeline gauging shall be performed prior to install any elbow in between two sections. All 
individuals sections shall be checked in same method for pipeline gauging.  
 
u. No branch connection or Tee, underground Valve shall be installed before hydrostatic test.  
 
v. After welding of elbow with pipeline section, one-gauge pig run has to be carried out as per 
95% ID of Elbow on or before water filling for hydrostatic test.  
 
w. If pipeline passes through the edge of small lined drain/ RCC Drain/ Stone Pitching required 
restoration shall be carried out after completion of laying works. Prior approval needs to be 
taken regarding construction and restoration procedure from Engineer-In-Charge. 

x. Contractor shall carryout AC & DC interference surveys and shall take suitable measures for 
the mitigations of AC & DC interference. 
 
y. Contractor shall carry out Installation, Testing &Commissioning of TCP (Temporary Cathodic 
Protection) and PCP (Permanent Cathodic Protection). 
 
z. Contractor shall carry out Land and site development work for stations including earth filling 
wherever required. 
 
aa. Contractor shall carry out Civil works for stations including RCC approach road wherever 
required. 
 
ab. Contractor shall carry out Installation of Electrical items like Distribution Boards for Outdoor 
Lightings, Cables, Poles, Solar Lights, Earthing Materials etc. as applicable as per Technical 
specification of RFP document. 
 
ac. Contractor shall carry out Mounting/Installation of all field instruments like Pressure Gauge 
(PG), etc. as per P&ID.   
 
ad. Contractor shall carry out HDD crossing (wherever applicable) as specified in the tender 
specification. 
 
ae. Hydrostatic testing of Pipeline shall exclude valves at tap off stations, and terminals and 
facilities that are to be installed as a part of the stations. Temporary test headers shall be 
provided and the pipeline shall be hydrostatically tested between the temporary test headers 
only. The pipeline shall be hydrostatically tested at least 1.5 times of Design pressure. But the 
maximum hydro test pressure shall not exceed 90 % SMYS of the pipe material at any location 
and at any point of time of the lowest wall thickness of that section. The highest point of the test 
section shall be subjected to the minimum test pressure as specified above. Hydro test shall be 
for 24 hours duration. 
 
Hydro test shall be done with corrosion inhibitor and dosage of corrosion inhibitor shall be suitable 
for 3 months. 
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Subsequent to separate hydro testing of pipeline and associated facilities, tie-in/hook up shall be 
carried out by the Contractor. Pipes/prefabricated assembly used for such tie-in shall be pretested 
to a test pressure specified for the pipeline. All materials required for the fabrication of the test 
headers shall be provided by the Contractor at no extra cost to Company. After successful 
completion of hydrostatic testing, the Contractor shall de water the pipeline as per the directions 
of Engineer-in-charge. 

af. Piping facilities between the insulating joint and hook up point/battery limit and all above 
ground facilities installed by Contractor shall be hydrostatically tested to a test pressure 
equivalent to 1.5 times design pressure in accordance with “Standard specification for 
Inspection, Flushing and Testing of Piping System” enclosed with the Contract document. 
Duration of testing shall be minimum 6 hours. All valves in the piping network being hydro tested 
shall be kept in the crack open position. 

ag. For any welding the electrodes, consumables and flux shall be of same manufacturer. Weld 
ability Test Shall be carried out on line pipe segment of 12 meter each. Thereafter, RT will be 
taken of joint after 24hours and 72 hours followed by destructive testing as per QAP.

ii. Contractor shall carry out minimum one sample considered for Production Weld Test sample. 
The sample selection shall be selected by TPIA/Client/Client Representative. 

ah. Contractor shall carry out fabrication of station piping and construction & installation of pipe 
supports.  
 
ai. Contractor shall carry out installation, commissioning of free issue material like filtration and 
metering skid including loading, unloading, transportation from anywhere of GAIL designated 
store location. 
 
aj. Contractor shall carry out Hook up / tie-in of pipeline and piping system with terminal facilities. 
 
aj. Contractor shall carry out Idle time preservation of the pipeline (if required). 
 
ak. It is envisaged that dewatering and swabbing operations shall be carried out as a part of  
pre-commissioning activities. Dewatering of pipeline after hydrostatic testing shall be take-up by 
Contractor only when Contractor is ready for swabbing operations. 
 
al. Contractor shall carry out Pre-hydro testing and Post-hydro testing of all cased crossings 
and after major crossings and or additionally imposed by Engineer-In-Charge/ Concerned 
authorities. 
 
Contractor shall submit a detailed procedure for leak detection during hydrotest. Such method 
of detection shall consume minimum possible time to complete the hydrotest activity within 
contractual completion schedules. This procedure needs approval of the Engineer-in-charge. 
 
am. Contractor shall make proper waste disposal system for construction and related works. 
qq. Contractor shall carry out all incidental and associated works and any other works not 
specifically listed there in but are required to be carried out to complete entire work related to 
pipelines and terminal. 
 
an. Contractor shall carry out Induction and strict implementation of Health, Safety & 
Environment (HSE) procedures including safety organization, HSE plan, providing PPE, 
providing adequate barricades at work site wherever required, conducting periodic audit and 
ensuring the implementation of HSE measures. Contractor shall be fully responsible & liable for 
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ensuring & implementing HSE at site & shall hold Engineer-In-Charge fully indemnify from all 
liabilities & consequences.  
 
ao. Welder qualification test shall be required for each welder, If welder is not working from last 
3 months then destructive testing shall be compulsory for welder qualification. 
 
V. PRE-COMMISSIONING & COMMISSIONING 

Contractor shall carry out Golden joints clearance. 
Contractor shall carry out Drying as per specifications. 
Contractor shall carry out Gauge pigging of main line as described. 
Contractor shall carry out Pre-Commissioning of complete system including, Filtration, metering 
and Pressure Reducing skid (If applicable) 
 
Overall commissioning activities including drying, nitrogen purging etc. for entire pipeline and 
terminals shall be performed the Contractor. Contractor shall mobilize all equipment, 
consumables, nitrogen and manpower for carrying out pigging, drying, inertisation and 
commissioning activities. 
 

VI. PROJECT MANAGEMENT INCLUDING DOCUMENT CONTROL SYSTEM 

Preparation of detailed project schedule. 

Preparation of Project Execution Methodology. 

Material Management Plan 

Planning & Scheduling 
 

Monitoring and Reporting of progress on each front of the project. 
 

Contractor shall be required to work on the material management module of GAIL. Service entry 
sheet of goods received and invoice entry in SAP capturing to be done by the Contractor. 

 
Deployment of competent qualified & experienced Project & Construction Personnel. Key 
manpower shall meet the requirements specified in bid document. Contractor shall submit site 
organogram with CV of respective personnel to Engineer-In-Charge. 

 
Expediting and Monitoring of all procurement excluding free issue material and construction 
activities with approved vendors / sub-Contractors. 

 
Contractor shall submit following deliverables for adequate monitoring of project: 

 
- Daily Progress Report (DPR) for construction works of project 
- Weekly Progress Report (WPR) for Procurement covering all stages of material  
            Including construction progress. 
- Monthly Progress Report (MPR) with comparison. 

 
The details of content of the above reports shall be prepared by the Contractor for approval of 
Engineer-In-Charge. 
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Receipt of GAIL free issued materials i.e. Line Pipe, Filtration, Metering, IJ, Valves and other 
free issue materials if any. 

 
Installation of all free issue material including Filtration and Metering with necessary 
modification if needed. 
 

VII. PROJECT CLOSE OUT 

Submission of all as built documentation, inspection reports, purchase orders, material 
reconciliation report, NDT records both in soft and hard copy duly approved by Engineer-In-
Charge. 
 
Submission of all NOC’s from landowners, statutory authorities and agencies having jurisdiction. 
 
Submission of relevant documents, Operation & Maintenance manuals, guarantee/ warrantee 
test certificates of all the items supplied by Contractor for the execution of the complete scope 
of work. 
 
Submission of operational acceptance report including all the documents, test certificates etc. 
 
Pre-Commissioning and Commissioning       
 
- Pre-commissioning activities such as Hydro-testing, Swabbing, Drying, Gauge Pigging,  
  Vacuum drying and nitrogen purging for mainline & station piping system for mainline. 
  
- Pre-Commissioning of complete system including Filtration and Pressure Reducing skid (If 
  Applicable) 
 
-  Commissioning with Natural Gas. This also includes commissioning of complete pipeline  
    system i.e. pipeline, spurline, Civil, Electrical including Cathodic Protection, Instrumentation  
    and associated works / facilities.  
 
-  Commissioning of Pipeline and associated systems including supply of materials (temporary, 
    permanent or consumables), tools and tackles (including special tools & tackles) and 
    manpower. 
 
 
VIII. OWNER’S RESPONSIBILITY  

a) Issuing clearance to contractor to work in the ROU only 
b) Land for Station 
c) Providing all free issue materials  
d) Providing Approved “Issued For Construction Drawing”(shall be issued by Engineer-In-

Charge) 
e) Refer commercial volume 

 

4. DETAILED SCOPE OF WORK 
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4.1 PIPELINE LAYING WORKS 

 
 “Receiving and Taking-over” as defined in the specifications stacking in the yards 

/ dump site and stringing of pipes in Right-of-use (ROU), including arranging all 
necessary intermediate storage area(s) required there till the coated pipes are 
installed in permanent installation. 

 
 Transportation of pipes from the designated dumpsite to designated ROU/ROW 

for stringing. 
 Carrying out inspection of OWNER supplied materials if any at the time of 

receiving and taking-over. 
   

 For pipes where cutting out involves more than 25 mm from pipe ends, ultrasonic 
inspection shall be carried out at pipe ends as per relevant clause of line pipe 
specification enclosed with the tender including supply of all equipments. 
Contractor shall take prior approval from Company for the agency engaged for 
carrying out ultrasonic inspection. 

 
 Loading, unloading, handling stacking, storing and transportation to workshop / 

work site of all materials that may be used for the construction of pipeline system 
supplied by Client/Contractor at their designated stack yard /dump site /store. 

 
 The contractor shall notify the owner the probable date of commencement of 

work at ROU site at least two (2) weeks in advance to enable the owner to 
arrange handing over of the ROU / site on the date requested. Should contractor 
fail in such notification, the owner shall not be liable for any claim by contractor, 
of whatsoever nature, for delay in the available of a ROU / site. 

 
 Mobilizing and providing all equipment, manpower (skilled and unskilled), 

consumables and other resource etc. as required for the execution of complete 
work and thereafter demobilizing the same upon completion of work. 

 
 Contractor shall mobilize the machinery and manpower as defined in the tender 

document. Each contractor shall be responsible for the entire scope of work of 
individual part including commissioning and gas in and shall mobilize the 
equipment and manpower accordingly. 
 

 The Company shall obtain a general permission from most of the authorities 
having jurisdiction over the area as necessary for construction of the pipeline. 
However, for some of the permissions, if not available, Contractor shall do the 
follow up with the concerned authorities to get the permissions to execute the job 
in time. However, all statutory payments required for such permissions shall be 
reimbursed by Company at actuals. Contractor shall also obtain the necessary 
permits like work permit/ excavation permit/ trench opening permit etc. for all 
works from the authorities having jurisdiction before the actual execution of 
various phases of the works and all stipulations/ conditions/recommendations of 
the said authorities shall be strictly complied with no extra cost to Company. 
Contractor shall also obtain all necessary permissions from the concerned 
authorities for installation of pipeline at railways, roads and water / nala, drain 
crossings. Company may, however, assist Contractor in obtaining such 
permissions, wherever required, by issuing recommendation letters etc. In case 
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of damage to other utilities/infrastructure, Contractor shall be responsible and 
the required compensation, as per the directions of concerned authorities, shall 
be paid by the Contractor. After completion of work, Contractor shall obtain a 
certificate from the concerned authorities that the job has been completed as per 
their requirement and the area/land has been restored to their satisfaction. 

 
 Staking, clearing, grading, fencing of Right-of-Use (ROU) as required, trenching 

to all depths in all types of soil including soft, hard rock, controlled rock blasting 
/ rock blasting by special techniques, chiselling or otherwise cutting  etc. to a 
width to also accommodate the cable conduit as per relevant standards, 
drawings, specification etc. Transportation of coated pipes to ROU along the 
route, stringing, aligning, bending, welding, NDT including radiography 

  by X-ray/Gamma Ray and ultrasonic inspection, field weld joint coating including 
supply of all materials, protective coating of long radius bends including supply 
of all materials, protective coating of long radius bends if applicable including 
supply of materials as per specification sand padding, laying and lowering of the 
pipeline, back filling, slope breakers as required, carrying out rail, road, canal, 
utility and submerged minor and major water course crossings including 
installation of carrier pipe inside casing pipe at cased crossing wherever 
required, bank stabilization of water course crossing as required, crossing of river 
/ canal by conventional method and arranging all additional temporary land / area 
required for construction purposes. Supply and installation of anti-buoyancy 
measures viz. continuous concrete coating, saddle weights, extra cover etc. on 
pipeline as shown in approved drawings and as directed by OWNER, installation 
of supports wherever required, supply of select backfill material as required, 
clean-up, pigging, flushing, gauging, hydrostatic testing with quantity of inhibitor 
as required, dewatering with the additive, at required dosage, swabbing, pre-
commissioning and commissioning of complete pipeline system, including all 
associated works as per relevant specifications, standards and approved 
drawings. 

 
 Welding of all Golden Tie-in joints including tie-in joints and bends on either side 

of water body crossing / with adjoining pipeline installed by others / other facilities 
as required, cutting of test header, rebevelling and tie-in with adjacent pipeline 
segments. The welding shall be mainly semi-automatic/ manual type and 
contractor shall follow the technical specifications as defined in the tender 
document. 

 
 Field weld joint coating shall be by heat shrink sleeve / other suitable material as 

per specification enclosed with bid package compatible of pipe coating material. 
Any damage in coating shall be repaired as per the approved procedure and the 
same shall be holiday tested after joint coating. 

 
 Carrying out corrosion coating of Long Radius (LR) bends if any. Coating shall 

be carried out by heat shrink sleeve / other suitable material as per specification 
enclosed with bid package for field joint coating. 

 
 Supply and Installation of casing pipes (by open cut / jacking / boring) assembly, 

including supply of all material viz. casing pipe, casing insulators and end seal, 
vents and drains etc. complete, at cased crossings as per the drawings / 
specifications enclosed with bid package. 
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 All works / provisions including installation of slope breakers to be provided in 
the trench in areas where slope is more than 1 in 10. 

 
 Sand / soft soil padding around pipe wherever required in areas where trenching 

has been done in rock including supply of sand / soft soil. The thickness of sand 
/ soft soil padding at the bottom of pipe shall be 300mm in rocky areas. 

 
 Installation of all inline / online instruments / valves / insulation joints / 

appurtenances etc. as per requirements of approved drawings. 
 

 Providing 300-micron high built abrasive resistant epoxy on the external surface 
of 6” CS conduits meant for OFC (in crossings) wherever required. 

 
 Contractor shall firm the method of crossing of roads such as open cut / boring / 

HDD up in consultation with concerned authorities and Company. The 
Contractor shall also take due care to identify and take due precautions so as 
not to disturb or damage the utilities like cables, water lines and other structures. 

 
 i. No damage should be caused to any irrigation sources, while laying the pipeline 

through road crossings. 
 
 ii. The flood banks of the River / Canal should be brought to the original condition, 

if they are damaged while the laying of the pipeline. Stabilization of banks shall 
be carried out as per requirements of concerned authorities. 

 
 iii. In general the top of the pipeline shall be taken at least 2.5 meter below the scour 

level of river crossing. The top of pipeline shall be at least 1.5m to 2.0m below 
the drain / canal bed unless specified otherwise. The minimum cover 
requirements shall be as defined in drawings/ technical specifications as defined 
in the bid document. 

 
 iv. Pre-construction survey, preparation of the detailed construction methodology / 

plan and time etc. shall have to be finalized by Contractor in consultation with 
concerned authorities having jurisdiction over canals / rivers. Company shall 
provide assistance by providing introductory letters. 

 
 v. Pre-construction surveys, preparation of detailed construction method statement 

and calculations for Owner’s approval. 
 
 vi. Surveys like Geo-technical, Hydrological and Topographical for pipeline route, 

Station plots, Rail and Road crossing etc and water crossings. 
 
 vii. Site preparation, arranging required land for setting up of string fabrication yard 

and obtaining necessary permissions from concerned authorities. 
 
 viii. Preparation of pipeline Launch way, continuous concrete coating of pipes, repair 

of damages to corrosion and concrete coating, string preparation, field welding, 
NDT including radiography, pre-test for completed strings, corrosion and 
concrete coating of field joints, trenching, laying at approved depth, stabilization 
of banks, post installation hydro-test, capping, providing and installing of 
markers, etc. 

  
 Contractor shall cross the road / canal etc. by HDD/ trench less method at 

locations as directed by Owner / Consultant as per crossings survey drawing 
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done by contractor. Before start of HDD, the contractor shall ascertain by pre-
construction survey all underground obstacles namely electrical / 
telecommunication cable, foreign pipeline water line, drain / sewerage line and 
prepare crossing profile drawings showing all elevation & levels. The contractor 
shall also ascertain the type of soil & their terrain whether rocky or normal by 
way of trial pit etc. before start of job. The contractor shall submit procedure; 
profile drawing with complete design calculations of HDD as per requirement of 
ASME B31.8 / OISD norms and safety requirement that pipe is not under stress 
during and after crossing for Owner / Consultant’s approval prior to start the 
execution of work. 

 
 Contractor shall ensure all safety norms regarding distances from end point or 

from bottom of crossing and also ensure that external coating of pipe is not 
damaged during pulling & handling of pipe for crossing. For field joint coating in 
pipeline string made for HDD, special type of heat shrink sleeve shall be used as 
per specification enclosed with the tender. For line pipe coating repair, special 
type of high shear strength repair patch material shall be used which 
characteristic shall be same or equivalent as original wrap round heat shrink 
sleeve used in pipeline string for HDD crossing. 

 
 The contractor shall ensure that no any underground existing utilities / pipelines 

/ cable etc. is damaged. It shall be responsibility of contractor to compensate any 
loss or damage while crossing. Contractor shall arrange all statutory permission 
from concerned authority before start of job. Contractor shall deploy only GAIL/ 
LEPL approved HDD agency and approval of agency shall be sought before 
deploying HDD agency. 

 
 Where the pipeline route passes through forest / plantation areas, Contractor 

shall clear only the minimum width required for laying the pipeline as per Owner 
approved procedure for pipeline construction. Number of trees / plants to be 
felled down shall be restricted to a minimum. 

 
 Clean-up and restoration of ROW and other conveniences like road, rail, canals, 

cultivable land etc. to original conditions as per specification and drawings to the 
entire satisfaction of OWNER and / or authorities having jurisdiction over the 
same, including disposal of surplus construction materials to a location identified 
by CONTRACTOR approved by local authority without causing any disturbance 
to environment, location and to the entire satisfaction of OWNER. 

 
 Upon restoration of ROU the Contractor shall furnish documentary evidence in 

support of acceptance of the same duly signed by land Owner without any extra 
cost. 

 
 Carrying out repair of all defects found during DCVG/CIPL survey etc.  

 
 Carrying out cleaning, flushing, swabbing (as applicable), dewatering, testing 

and pre-commissioning of pipeline and associated facilities at Dispatch Station/ 
Tap-off and Receipt Station up to the respective battery limits. Locating all major 
and minor leaks during hydro testing if any. 

 
 Repair of any leaks / burst occurring during testing of main pipeline. In case of 

failure during hydrotest the entire section shall be re-hydro tested. 
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 Tie- in with the pipeline at rail, road and other crossings including cutting of test 
headers as required and tie-in with terminal piping & with existing facilities as 
applicable. 

 
 Idle time preservation of the pipeline (if required) for the specified period by filling 

with nitrogen to a positive pressure of 1 bar (g) including supply of nitrogen etc. 
as required. 

 
 Installation of carrier pipe in canal / road (NH / Express Highway) / railway 

crossings by boring / HDD / Trench less method, as directed by Company. 
Contractor to note that the minimum elastic bend radius to be adopted, shall be 
as per pipeline engineering design basis enclosed with the tender.  

 
 All incidental and associated works not specifically listed herein but are required 

to be carried out to complete entire work related to pipelines and the associated 
facilities and making the entire pipeline system ready for operation. 

 
 The contractor shall be responsible for taking over of the material and 

subsequent handling, hauling, transportation to the actual work site(s) / 
fabrication yards(s) and storage & safe keeping of the materials. 

 
 The Contractor shall inspect all Company supplied free issue materials at the 

time of taking over form the Company and defects noticed, if any, shall be 
brought to the notice of Company / Company representative and jointly recorded. 
Once the material has been taken over by the Contractor, all the responsibility 
for safe keeping of the materials and repair of damage / defects to pipe & pipe 
coating shall rest with the Contractor. 

 
 Removal of dents in bevels less than 1 mm in depth shall be carried out by 

Contractor ahead of welding in the field at no extra cost to Company. 
 
 Pipe off cut 

 
The contractor shall keep a detailed inventory of the pipes received, per type of pipe & 
a note of their location. The contractor shall provide summary of the above to the 
owner. 
 
The pipes off-cut can still be used in the life time of the contract. Before the end of leak 
test the contractor shall provide the owner with an inventory of the surplus pipes. 
The term” surplus pipe” defined as “Any pipe that can immediately be reused 
(undeformed, numbered, coating & is in good condition) bearing individual pipe 
number, stamp of the recognized inspection agency, origin, type & length”. 
Only complete lengths of pipe element will be taken back by the owner. All other pipe 
surplus is the responsibility of contractor. Before termination of leak tests the 
contractor will draw up a final account of the pipes & transmit to owner as per following 
settlement formula. 
 
Settlement Formula 
 
X = Tr – (Tp + Tc + Cr + Lr) 
Where, 
Tr = Length of the pipes delivered & accepted on the working sites and 
issued to contractor. 
Tp = Length of the pipes effectively laid. 
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Tc = Permitted loss (=0.3% of effective length of the pipe laid) 
Cr = Length of the returnable pipe (2m & above) 
Lr   = Length of defective pipes element rejected for reasons which are not 
attributable to contractor. 
X = Length involved to the contractor. 
 
 Returnable minimum length of pipe: 

Minimum length of pipe to be returned shall not be less than 2m. All pipe elements 
shall 
bear the individual pipe number, stamp of the recognized inspection agency, original 
typeand length. 
 
 Returning the Surplus Material 

Only the material supplied by the owner as free issue material should be returned in 
good conditions and while returning, should be accompanied by all needful certificatory. 
If the free issue material is damaged or misused by the contractor, he will be charged 
twice the cost of the material. The contractor shall be solely responsible for any damage 
or misuse of the material supplied by him and no extra compensation either by way of 
time or cost shall be admissible. 

 
 On completion of the work contractor shall submit to the company, an account 

for the material issued to the Contractor in the Performa prescribed by Engineer – in –
Charge. 
 
  
All such works which are not indicated here but otherwise required to complete the work 
in all respect in accordance with the specifications, drawings & other requirements of bid 
package shall also form part of Bidder’s / Contractor’s scope of work. 

 
 

 Carrying out temporary and permanent cathodic protection works as defined in the 
bid package. 
 

 Loading, unloading, handing over and transportation of all surplus Company supplied 
free issue line pipe after completion of works Company’s designated warehouse as 
directed by Engineer-in-Charge and stacking the same. Stacking of surplus pipe 
shall be inclusive of supplying of sand bags etc. at Company store for proper 
stacking. 

 
 

4.2 TERMINAL PIPING WORKS 

 
 Receiving and Taking-over" Company supplied free issue Filter, Metering and PRS skid 

from designated warehouse, loading, transportation, unloading, at Contractor’s 
worksite(s)/ workshop till the skid is installed in permanent installation. The contractor 
shall make his own arrangement of crane for lifting of all free issue material. 
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 Supply, fabrication and erection of pipe/ equipment supports (for all sizes/ thickness) 
including shoes, pipes, cradles, turn buckles, T-posts for all types of guides, anchors, all 
necessary equipment, consumables, labour etc. for completing all works including supply 
of bolts, nuts, washers, U-clamps, wooden blocks etc. as required for supporting. 

 
 Hook-up of piping with skids, equipments & vessels, with the existing facilities, with the 

pipeline and at the battery limit with the facilities installed by others by welding or by 
flanged connection including cutting, fit-up, welding, NDT, radiography, 
interface/coordination as required with other Contractor(s)/Agencies. 

 
 Painting of all equipment’s, structural steel elements for pipe supports, above ground 

piping and all related miscellaneous items as per company specification enclosed with 
the bid document. Application thickness shall be as per painting Specification. 

 
 Protective coating of 500 micron thick two component epoxy (achieved by application of 

three coats) duly approved by Company for all underground piping, valves, fittings, etc.as 
per specifications including supply of all materials. 

 
 Hydro testing, dewatering, flushing & pre-commissioning activities of piping system of all 

sizes as per specifications enclosed including supply of all materials and manpower that 
are required during pre-commissioning and all associated works. Identification of leaks 
during hydrotesting & repair of defects. 

 
 Final clean up and restoration of site, facilities etc. as per the requirement of 

Company/Engineer-in-Charge. 
 

 Preparation of General Arrangement Drawings (GAD), isometrics and/or fabrication 
drawings required for the purpose of fabrication during execution of work. 

 Preparation of as-built drawings, documents and project records as per instructions of 
Engineer-in-Charge. 

 
 Co-ordination as required with other Agencies/Sub-Contractor(s) till the time the 

commissioning operations are complete. 

 
 Any other works not specifically listed herein but required for completion of the works in 

all respects. 
 

4.3 HOT TAPPING WORK (Not Applicable) 
 
 
4.4 CIVIL / STRUCTURE WORKS 
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The scope of civil / structural and Architectural works under this Contract shall include 
Residual Engineering, detailing, supply and construction of all relevant civil / structural and 
Architectural works as per Design Basis, Specifications, standards, Addendums and 
Drawings enclosed with the bid document. 

 
Major Civil / Structural and Architectural works involved shall include but not be limited to the 
following: 

 
a. Topographical Survey & Geotechnical investigation of soil and submission of 
     Recommendations for review. 

 
b. Site Clearing / Grading 

 
c. RCC /Paver Block pavements, Roads, Footpath. 

 
d. Boundary wall / Chain Link fencing & Entry Gate, etc. 

 
e. Approach Road for Station 

 
g. Foundations for equipment viz. Pig Launcher / Receiver, Metering skid, Filtration skid, 
Letdown area, Pig trolley etc. 

 
h. Architectural & Structural works in R.C.C./Structural steel. 
 
i. Pits & Cable Trenches for underground works. 

 
j. Pipe Sleepers / Supports and Valve foundations. 

 
k. Valve Operating Platforms and Crossovers. 

 
l. Pile Foundation wherever required as per Geo-tech recommendations. 

 
m. Dewatering during excavation, if required. 

 
n. Painting of Buildings & Structural steel works. 

 
o. Preparation of fabrication drawings for all structural steel works and bar bending 
schedules for all RCC works 

 
p. Breaking and making good the existing roads; pipe/electrical/instrumentation cable 
crossings etc. 

 
q. Dismantling of existing masonry, concrete and steel structures, road, fence & other related 
civil structures. 

 
s. As built drawings / documents of all station. 

 
t. For scope of other Civil Structural works, Pipeline, Instrumentation, Mechanical and 
Electrical scope of works shall also be referred to. 

 
u. Any other civil and structural works required/directed by Engineer-in-charge for the 
satisfactory and successful completion of the project shall be included in the lump sum cost 
and at no extra cost to the owner. 
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FACILITIES ENVISAGED AT STATIONS 
 

Generally, Part or All the following facilities are to be developed at Stations 
 

a. Foundation for equipment’s like (Skids, Pig Launcher and Receiver, Pig Trolley). 
 

b. Development / extension of process area, roads, foot path, boundary wall, Chain Link 
Fencing, cable trenches & pipe sleepers etc. 

 
c. Pipe / valve supports, crossovers & valve operating platforms 

 
d. Dismantling of existing masonry, concrete and steel structures, road, fence & other related 
civil structure whenever required. 

 
All items in the S.O.R. shall be inclusive of all material, labour, constructional infrastructures 
like scaffolding/ staging, finishing, cleaning, cutting chases/holes etc. in brick work/ RCC 
work and making good the same and rectification of any damaged work shall be applicable 
for all heights and locations.  

 
The Contractor shall obtain all necessary approvals from statutory authorities such as factory 
inspector, tariff advisory committee (TAC), local municipal or development authorities for the 
design and construction.  

 
The procurement and supply of all materials, consumable sand non-consumables, and 
hardware etc. including necessary tools and tackles required for satisfactory completion of 
the job shall be the responsibility of Contractor within the quoted rates.  

 
Note:- For all free issue material, Installation, Erection, Inter-connection with mainline, inter 
connection with skid component, required Civil foundation and Structural work, Loading and 
Unloading from GAIL store location to site, crane and other accessories required for 
successful commissioning shall be in contractor’s scope. 

 
 
4.5 ELECTRICAL WORKS 

The scope of work shall include Design, residual engineering, Sizing, Supply, Installation, 
Field inspection, testing and commissioning of all electrical installation including all equipment 
/ items: 

 
 

 Design, Supply, installation, testing and commissioning of outdoor lighting fixtures, 
lighting control DB’s, light poles, Wiring/cabling, Solar Light fixtures, Glanding & 
terminations, wiring for outdoor lightings etc. complete in all respects. 

 
 Design, Supply, installation, testing and commissioning of for Hazardous area outdoor 

lighting fixtures, lighting control DB’s, light poles, Wiring/cabling,Glanding & terminations 
for outdoor lighting fixtures complete in all respects suitable for Hazardous area. 
 

 Design, Supply, installation, testing and commissioning of all earthing system at Station, 
comprising of copper plate & GI Pipe earth electrodes, Copper & GI strip, Lugs, 
connection wires of all Electrical, instrumentation/communication equipment, metering 
skid, piping, gate etc to the earth grid. 
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 Design, Supply, laying (in trenches, buried cable trenches, pipes, road crossings, pipe-

racks etc). & termination of all Control & power cables (all incoming & all Outgoing 
feeders) as per cable schedules, & directions of engineer-in-charge, as per attached 
standards and recommended practices.  

 
 Design, Supply, installation, testing and commissioning of all other items required to 

complete the job and hand over a fully functional system of the Works described in 
SOW/SOR are included in the scope of supply of the Contractor. 

 
 Only Main equipment’s estimated quantities are indicated in SOR. Unit rates quoted 

against each SOR item shall be applicable for any addition items required to complete the 
job also included in scope of works. 

 
 Any modification/rectification required in existing Electrical power system/panels/DB’s to 

complete the new job also included in scope of works. 
 

 Providing as built documentation for all work done including old systems where any 
integration has been done. All documentation to be provided as printed documents and 
computer files compatible with MS Office and AutoCAD. 

 
 All materials shall be approved by GAIL or its authorized representative before use by the 

Contractor. 

 
 Any other works not specifically listed herein but required for completion of the works in 

all respects. 

 
4.6 CATHODIC PROTECTION 
 

Scope is including Design, Engineering, supply, installation, field inspection, testing, 
commissioning of TCP & PCP system. 

 
 Preparation of Design package of TCP and PCP. 

 
 Issued for Construction drawings and documents and As-built drawings and documents. 

 
 Supply, installation, pre-commissioning and commissioning and monitoring TCP/PCP till 

handover to owner. 
 

 Checking and Mitigation of any AC/DC interferences on pipeline. 
 

 TCP/PCP of Pipeline as applicable as per approved design document during detailed 
engineering. 
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 All equipment and materials including cables, CPTR/CPPSM units, various types of test 
stations, junction boxes, anodes, grounding equipment/items/anodes, polarization cells, 
polarization, coupons, surge diverters, spark gap arrestors, bonding stations along with 
diodes, shunts and variable resistors etc. as required for Temporary cathodic protection 
& Permanent cathodic protection system of pipelines in line with standard specification, 
design basis and datasheet are included in the scope of supply of the contractor. 
 

 Installation, Commissioning & monitoring of TCP till commissioning of PCP for main 
pipeline. 
 

 Post commissioning surveys as per defined in standard specifications of Cathodic 
Protection system. 
 

 Pipeline is passing through many foreign lines & other utilities either parallel or diagonal, 
CP interferences shall be mitigated in permanent measures. 
 

 Any other work not specifically mentioned above, but required for the proper execution 
of the cathodic protection. 

 
4.7   INSTRUMENTATION WORKS 

 
The scope of work & supply shall generally be as follows, however Contractor to The scope 
of work & supply shall generally be as follows, however contractor to provide all 
materials/instrumentation, install & commission them as per P&IDs and other data provided 
in tender to complete the work in all respects. 

         
 Supply, installation, testing and commissioning of field instruments as per P&IDs, Data 

sheets, Technical standard / specs. 
 

 Installation of valve junction boxes for actuated valves followed by testing and 
commissioning of actuated valves; 

 
 Installation and commissioning of free issue instruments and systems such as metering 

panel (flow computer panel), in field or in control room; 
 

 Supply, installation, testing and commissioning of gas detectors; 
 
 

 Supply, installation and commissioning of Telemetry Interface Cabinet (TIC) inclusive of 
supply of serial communication cable to interface with GAIL SCADA at respective 
terminal; 

 Supply, laying and termination of I&C cables between field instruments, detectors, valves 
JBs and respective cabinet in control room complete with glanding, termination, ferruling, 
dressing etc. at both ends and commissioning assistance; 
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 Supply, laying and termination of I&C cables from skid JB to metering panel and /or GC 
panel/TIC and metering panel and /or GC panel to RTU complete with glanding, 
termination, ferruling, dressing etc. at both ends and commissioning assistance; 

 
 Making of cable trench (if applicable), complete with excavation, restoration of trench, 

supply and installation of sand, suitable tiles/bricks, warning tapes, concrete cable 
markers, pipes at all the crossings etc.; 

 
 Grouting of skid, arrangement of nitrogen cylinders (for skid testing), PSV testing (through 

authorized agency); 
 

 Supply of Fire fighting system i.e. fire extinguishers as per PNGRB / OISD requirement. 
 

 Installation, Testing and commissioning of USM/RPD/Turbine type check flow metering 
skid (free issue by GAIL) consisting of filtration, metering, pressure reduction, gas 
chromatograph and flow control valve; 

 
 Preparation of design documents, procedures, manuals, drawings etc. as required; 

 
 Preparation of Material Take-off (MTO) for the entire system other than those materials 

supplied by Company shall be including at all the terminals; 
 

 As-built drawings and final documents etc. 
 

 Any other work not specifically mentioned above, but required for the proper execution of 
the instrumentation erection work. 

 
5. CONTRACTOR’S RESPONSIBILITIES 

 
Contractor’s responsibilities, besides the scope of work to be performed by him defined 
earlier, shall also include the following: 
 
a. Appraisal and taking cognizance of site-conditions, pipeline route, Central Government, 
Maharashtra State Government rules and regulations/ bye-laws, applicable Indian Standards 
and Codes, authorities having jurisdiction over the work site(s), environmental and pollution 
concerns including conditions/ stipulations laid down by the concerned authorities etc. The 
Contractor is deemed to have recognized any restrictive features and constraints of the 
site(s), pipeline route and /or specific requirements of the work and madedue allowance for it 
in the work to be performed by him. 
 
b. Company shall provide the available information and survey data along pipeline route and 
crossings. Company gives no guarantee or warranty as to the accuracy or completeness of 
the information provided. It is the Contractor’s sole responsibility to obtain sufficient 
information / data along pipeline route and crossings to allow safe and sound design and 
installation of the proposed pipeline. Wherever company’s survey Alignment & crossing 
drawings are not available, Contractor shall survey for Pipeline Alignment & all crossings and 
collects all information to submit in the form of Pipeline Alignment and crossing drawings as 
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per engineering standards. Contractor also carryout Topographic and soil investigation 
survey for the terminal plot within 7 days from LOI date and submit to company for finalisation 
of Plot Plan and foundation drawings to start the construction work.  
 
c. Interpretation and verification of data/information furnished by Company in respect of 
pipeline route surveys, crossing details, contained in the bid package. Any additional 
information/data/surveys etc. required by Contractor for detailed engineering and execution 
of the works shall be obtained by him. Company may assist him in obtaining such information/ 
data by issuing recommendatory letters. 
 
d. Installation procedures, engineering for procurement & fabrication, engineering for 
installation including drawings, QA/QC procedures, etc performed by the Contractor shall be 
reviewed and approved by Company if any. All works shall be executed based on approved 
documents only. 
 
Contractor shall prepare isometric drawing & bill of materials, HDD design & drawing, 
Crossing drawings, Pipeline Alignment sheet including detour portion(wherever applicable), 
Topography & Geotechnical survey, CP design, vendor engineering drawing & documents 
etc. and submit the same from Owner/ consultant’s approval/ record. Contractor shall prepare 
drawing for utilities line as required as per SOR and submit the same for Owner/ Consultant’s 
approval /record. 
 
e. Provide office and office support services/facilities for Company’s Personnel at Contractor’s 
office as per the requirement of the bid package. 
 
f. Review and approval of Contractor’s entire work(s) or approved IFC drawing provided by 
Company shall in no way relieve the Contractor of his sole responsibility for safe and efficient 
design, engineering, installation and subsequent operation of pipeline system. 
 
g. Furnishing and mobilizing at site(s) of all construction equipment, manpower, tools and 
tackles, construction spreads, fully equipped and fully manned with other required support 
facilities etc. commensurate for spreads needed for successful execution of the works. 
 
h. Contractor shall depute independent third-party inspector for carrying out radiographic 
inspection/ UT and interpretation of radiograph/ UT of welds. Third party inspector shall be 
approved by Company. 
 
i. Pre-commissioning/ commissioning of entire pipeline/piping system. 
 
j. Preparing and submitting calculation books, pipe books, material/ purchase requisitions, 
final purchase orders including specifications, Vendor's data books (including Guarantees), 
fabrication and construction drawings, all survey reports, inspection and testing reports, as-
built records for all phases of work. 
 
k. The Contractor is cautioned to exercise extreme care and take necessary precautions to 
prevent damage to the existing pipeline(s), facilities, electrical and other cables during            
execution of the entire works. Restoration/reconstruction of all structures/ facilities affected 
during pipeline construction shall be carried out by Contractor. 
 
l. Wherever Contractor comes across water lines/open channels/drains in the fields used for 
cultivation, suitable arrangements similar to or higher specs than the existing type shall be 
made by the Contractor for ensuring water supplies across the fields and maintain the same 
till construction is completed in that stretch. Any claims arising out of noncompliance to the 
above requirements, as granted by competent authorities shall be to Contractor’s account. 
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m. Contractor shall carry out all testing and inspection of materials, equipment etc. in 
independent testing institutions, laboratories, if so desired by Company. 
 
n. Disposal and treatment of treated hydro-testing water, excavated materials, surplus 
materials etc. as per local authority’s requirements. 
 
o. All works shall be carried out by Contractor strictly in accordance with the 
drawings/documents/specifications indicated in the list of attachment document. 
 
p. Any other work not specifically listed but required for successful completion of entire 
pipeline system. 
 

 

 AS BUILT DOCUMENT 

 
On successful completion of hydrostatic testing, the Contractor shall prepare As Built reports 
for entire pipeline/piping system as specified in scope of work. All “As Built” reports shall be 
submitted as below. 

 
a. Main Pipeline 
 
- As laid alignment sheets and crossing drawings/details. 
- As built HDD crossing details, as applicable. 
- All Inspection, Testing and NDT records. Radiographs/ UT of all weld joints packed kilometre 

wise in separate card board boxes in one set. 
- Pipe and calculation books/records. 
- All WPS, PQR and WQT 
- All NOC from authority 
- All inspection & testing documents. 
- All purchase specification & procurement documents. 

b.  Dispatch/SV and Receiving Stations etc. 
 
- All piping GA drawings and supports at terminals.(Only marked up on IFC drawings to be 

submitted) 
- All piping line history sheets 
- Installation and testing reports. 
- All Test reports, IRN’s for procured materials 
- All purchase specification and procurement documents. 

 
      After completion of construction & commissioning of Terminal, contractor shall mark-up 
     all the correction in drawings, and submit all the mark-up drawing to the Owner/PMC as-built     
     drawings.  
 
- For Mainline, pipeline alignment sheet, all X-ing details, all CP drawings, pipe book etc  
- For Terminal, P &ID, layout drawing, Piping GAD, Isometric, all electrical and instrumentation 

drawings, all civil drawings are to be marked up for as-built drawings.  
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For final submission of as-built reports only 4 sets of document plus the original 
transparencies shall be handed over by the contractor. Any construction done by the 
contractor without duly approved by the drawings shall be wholly at risk and cost of contractor. 
Contractor shall also submit soft copy of pipe book in excel along with hard copy. 
Videography/ photograph of all major activities/ milestone achieved shall also be arranged 
and submitted by the contractor. For details of documentation to be submitted for mainline 
and terminal refer “Specification for pipeline construction” enclosed elsewhere with tender. 
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1.0 INTRODUCTION 

GAIL (India) Limited, is India's flagship Natural Gas company, integrating all aspects of the Natural Gas 
value chain and its related services. In a rapidly changing scenario, GAIL is spearheading the move to a 
new era of clean fuel industrialization, creating a quadrilateral of green energy corridors that connect major 
consumption center in India with major Gas Fields, LNG terminals and other cross border gas sourcing 
points. GAIL is also expanding its business to become a player in the International Market. M/s. GAIL 
(India) Limited envisages to strengthen local gas grid network in various parts of India. 

a) In order to supply gas to Think Gas, Kapurthala & SBS Nagar in Punjab, GAIL is laying 4” NB Pipeline 
from SV-3 Garle to  Think Gas, Kapurthala & SBS Nagar in Punjab inside plot / Receiving Terminal (as per 
indicative plot plan / P&ID and Schematic attached elsewhere). Work shall include all the pipeline, 
interconnecting piping, civil, electrical, instrumentation works at Customer End and Hook-up.  

b) In order to supply gas to IGL Dadri (at NTPC Dadri), GAIL is laying 8” NB Piping to connect IGL inside 
GAIL plot / Receiving Terminal (as per indicative plot plan / P&ID and Schematic attached elsewhere). 
Work shall include all the pipeline, interconnecting piping, civil, electrical, instrumentation works at 
Customer End and Hook-up.  

c) In order to supply gas to Torrent Gas, Gonda & Barabanki in UP, GAIL is laying 8” NB Pipeline from 8” 
spare Tap-off to Torrent Gas, Gonda in UP inside plot / Receiving Terminal (as per indicative plot plan / 
P&ID and Schematic attached elsewhere). Work shall include all the pipeline, interconnecting piping, civil, 
electrical, instrumentation works at Customer End and Hook-up.  

             Lyons Engineering Private Limited has been appointed as Engineering Consultant by GAIL for the project. 

2.0 SCOPE

This document establishes minimum design parameters and basis for design and detailed 
engineering of the Pipeline and Associated facilities covered under this project as defined briefly here 
in below. 

3.0 DESIGN CODES AND STANDARDS 

Pipelines and terminal facilities envisaged shall be designed and engineered primarily in accordance 
with the provisions of the latest edition of Code ASME B 31.8: Gas Transmission and Distribution 
Piping Systems and OISD 226: Natural Gas Transmission Pipelines and City Gas Distribution 
Networks and PNGRB guidelines. In addition, requirements, as applicable to gas service of following 
codes /standards shall be complied 

              with. 

OISD Std.138 

ASME B31.3 

API Std.1102 

API Std.1104 

ISO 13623 
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PNGRB 

Inspection of Cross Country Pipelines-Onshore 

Chemical Plant & Petroleum Refinery Piping 

Steel Pipeline Crossing Railways & Highways 

Standard for Welding Pipelines and Related Facilities 

Petroleum & natural gas industries–Pipeline transportation systems 

Petroleum &Natural Gas Regulatory Board 

In addition to above, codes and standards listed in Annexure-A shall also be referred. 

In case of conflict between the requirements of ASMEB31.8/ OISD226 and other codes/ Standards 
referred above, requirement of ASMEB31.8/ OISD226 shall govern. In case of conflict between 
requirements of B31.8/ OISD226 and this document, requirements of this document shall govern.
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4.0 DESCRIPTION OF FACILITIES 

Details of facilities shall be as per P&ID’s, process design basis, datasheets, line schedule etc. covered in 
the process package. 

The typical pipeline facilities envisaged as a part Work of LMC/CGD are given at the end of this document 
as Enclosures 

4.1        Dispatch Station 

Facilities at Dispatch Station are Pig launcher complete with associated piping with Blow down Facility for 
Depressurizing the Pipeline. 

4.2 Main Pipeline 

Pipeline facilities are schematically indicated in Schematic attached with tender. 

4.3 Receiving Station 

Facilities at Receiving Station for the Pipeline shall consist of Pig Receiver complete with associated piping, 
Filtering, PRS in and Metering Skid, Blow down Facility for Depressurizing. 

4.5 Other Intermediate Installations 

5.0 PIPELINE ROUTE 

5.1 Pipeline Route &Terrain Details 

Most of the areas the Pipeline shall be laid along the road and residential area. The ROU shall be restricted 
in all along the pipeline Route. Most route comes under either in Class III or Class IV. 

6.0 DESIGN DATA 

6.1 pipeline shall be designed for conditions as follows:

Max.DesignTemperature,0 C      

i. Above ground section 
ii. Underground section 

-29 to 65.0 

-29 to 60.0 

Operating temperature, °C 7 to 35 

Economic Design Life, years 35 

Corrosion Allowance, mm 0 

All terminal facilities (equipment and associated piping) shall be designed for design and operating 
conditions given in the process package. 

7.0 PIPELINE AND ASSOCIATED FACILITIES DESIGN 

7.1 General 

Pipeline and pipeline stations to be installed as a part of this project shall be designed and engineered 
in accordance with the standards/ codes referred in section 3.0 of this document. 

7.2 Pipeline 
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7.2.1    Pipeline shall be designed in accordance with requirements of ASME B 31.8 and OISD 226 & PNGRB 
guidelines. The pipeline shall with stand all installation, testing and operating condition/ loads. All 
necessary calculations shall be carried out to verify structural integrity and stability of the pipeline for 
the combined effect of pressure, temperature, bending (elastic), soil/ pipe interaction, external loads 
and other environment al parameters as applicable during all phases of work from installation to 
operation. Allowable stress limit shall be as per ASME B 31.8. Such calculations shall include, but are 
not limited to following: 

- Buoyancy control and stability analysis for pipeline section to be installed in areas subjected to 
flooding/ submergence. Unless specified, specific gravity of installation in such area shall be at 
least 1.2. 

- Stress analysis at crossing of rail and high way etc. 

- Crossing analysis of rivers by HDD as applicable. 

- Pipeline expansion and its effect on station piping (above ground/ below ground). 

7.2.2    Pipeline shall also be checked for adequacy against anticipated earthquake loading and any special 
measures such as increase in wall thickness/ grade/ select back fill etc. as required to ensure safety 
and integrity of the pipeline system shall be implemented. 

7.2.3    Main line shall be provided with pigging facilities (wherever specified) suitable for handling all types of 
pigs including intelligent pigs. 

7.2.4    Pipeline and its associated facilities shall be designed using the applicable design code and as 
modified below. 

The pipeline shall be designed to meet the Location Class as defined in ASME B 31.8, except as 
modified below. 

Location 
Class

Type of Facility Design 
Factor 

All Station Piping 0.5 

Class1 

River/ Stream Crossings 

Drilled/ Bored/ Inaccessible/open cut 0.6

Others 0.72 

HDD 0.5 

Cased/ Uncased Crossings or Parallel 
Encroachments on ROW of Hard Surfaced 
Roads, Public Streets and Highways 0.6

Rail Crossings 0.5 

River/ Stream Crossings 

Drilled/ Bored/ In accessible/ open cut 0.5



Engineering Standard 

Pipeline Design Basis

Doc No. Rev

GAIL STD PL DOC DB 001 0

Page 7 of 16

Class2 

Others 0.6

HDD 0.5 

Cased/ Uncased Crossings or Parallel 
Encroachments on ROW of Hard Surfaced 
Roads, Public Streets and Highways 0.5

Rail Crossings 0.5 

Class3 All 0.5 

Class4 All 0.4 

7.3       Station Piping 

7.3.1   Station piping to be provided at all stations shall be designed in accordance with OISD226/ ASME B 31.8 
and utility piping (if required) to be provided at these locations shall be designed in accordance with the 
provisions of ASME B 31.3. 

7.3.2    All piping shall be designed for combined effects of pressure, weight and temperature during operating 
conditions without over stressing the piping, valves or equipment. All piping shall be adequately supported, 
guided or anchored so as to prevent un due vibration, deflection or loads on connected equipment such as 
filters, meters etc. 

7.4       Materials 
Pipeline and its appurtenances shall be provided with carbon steel materials suitable for the intended 
service, as detailed in subsequent paragraphs 

7.4.1    Line pipe for mainline 

Line pipe shall conform to API 5L and Company specifications. Type of line pipe to be used shall be EW/ 
HFW/ Seamless/ LSAW/ HSAW. Line pipe size, material grade shall be as per wall thickness calculation for 
that particular class and Zone. 

7.4.2    Other Materials 

All other materials and equipment’s including scraper traps (if required), flow tees, insulating joints, ball 
valves, plug valves, globe valves, check valves, pig signaler’s, flanges and fittings shall be carbon steel 
suitable for the service conditions and shall be compatible with the line pipe material. 

7.5       External/ Internal corrosion coating 

7.5.1   Pipeline to be installed below ground shall be protected against external corrosion by a combination of high 
integrity externally applied coatings and permanent impressed cathodic protection system. Externally 
applied coating shall be three layer side extruded poly ethylene coating. 

7.5.2    In addition, pipeline shall be provided with minimum 40 micron thick liquid epoxy internal coating conforming 
to ISO 15741/ API RP 5L2. 

7.5.3    All above ground piping and structures shall be painted to prevent atmospheric corrosion. Painting of above 
ground piping and structures shall be as per SSPC-SP-10, P-6 and F-6 shall be provided suitable for 
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mention temperature application as per company specification enclosed with the bid document. Application 
thickness shall be as per painting Specification GAIL-STD-PI-DOC-TS-004. Painting shall be suitable for 
normal corrosive environment/ corrosive environment, as applicable, as defined in Painting Specification for 
all stations and terminals. 

7.6 Insulating joints 

Insulating joints shall be provided to electrically isolate the buried pipeline from above ground pipeline. 
Insulating joints shall be monolithic type and shall allow smooth passage of pigs. Insulating joints shall be 
installed in above ground portion of the pipeline, immediately after the buried/ above ground transition at the 
scraper stations. 

Wherever pressure/ temperature transmitters are used on cathodically protective pipeline the same shall be 
electrically isolated by providing insulating joints/ flanges. 

7.7 Pipeline Burial 

The pipeline shall be buried normally to depth of 1.0 meter below natural ground level except river/ rail/ 
road/ canal/ waterways crossing where minimum cover shall be as given below or as per the requirements 
of statutory/ local authorities whichever is more stringent. Increased cover shall be provided at critical 
locations and crossings. 

Sl.
No. Location 

Minimum Cover(m) 
(refernote1) 

1.0 Industrial, commercial and residential area 1.0 

2.0 Flat terrain 1.0 

3.0
Minor water crossing/ canal/ drain/ nala/ 
waterways 1.5

4.0 HDD crossing of canals(below bed) 2.5 

5.0
River crossings for which scour depth is 
defined (below scour) 1.5

6.0 Other River/ water crossings(Below Bed) 
2.5(For normal soil) 
1.5(For rocky strata) 

7.0 Cased/ uncased road crossing 1.2 

8.0 Cased railway crossing 1.7 

9.0
Drainage, ditches at roads/railway 
crossings 1.2

10.0 Marshy land /Creek area 2.5 

Note:-1 
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Additional soil cover other than specified above shall be provided at locations indicated by statutory/ 
local authorities or in areas likely to have an increased risk of impact damage or third party 
interference as per agreements between COMPANY and authorities. Incase, any private welling, 
industrial building or place of public assembly falls within 15m of pipeline, additional cover of minimum 
300mm shall be provided over and above the cover indicated in the above table. 

7.8 Marshy Areas/ Areas Prone to Flooding 

Wherever marshy areas/ areas prone to flooding are encountered along the pipeline route, pipeline 
shall be provided with anti-buoyancy measures viz. continuous concrete coating/ Geo textile gravel 
filled bags. Unless specified otherwise in AFC drawings, specific gravity of installation in such areas 
shall be at least 1.2. 

7.9 Pipeline in common ROW 

The location of new underground pipeline, when running parallel to an existing underground pipeline 
in same ROU/ ROW shall be laid at minimum clear distance of 5.0m from the existing underground 
pipeline. This distance may be reduced to 3.0m after assessment of construction methodology which 
do not result in unsafe conditions during construction. 

7.10 Back filling 

In normal cross-country areas, the pipeline trench shall be back filled with excavated soil. Select rock 
fill/ slope breakers shall be provided in the trench in steep areas (slope generally 10% and more) to 
prevent erosion. In case of rivers/ water bodies prone to scour and erosion, the safety cover shall be 
provided below the predicted scour level. In addition to the cover, anti-buoyancy measures (concrete 
coating) shall be provided at river crossings. 

Contractor shall keep top 150mm of excavated top soft soil (free of gravels) a side, which shall be 
back filled in the end as top layer. 

Select back fill shall be provided at approaches to terminal up to transition point (below ground/ above 
ground) inside terminal. 

Select back fill shall also be provided as applicable for areas prone to seismic activity. 

In rocky/ pebbles, marram areas, the trench bottom shall have sand/ soft soil padding of 150mm. After 
laying of pipeline, sand/ soft soil padding shall be placed around and on top of the pipe so that thickness of 
compacted padding on top of pipe corrosion coating shall be at least 150mm. 

Disposal of debris and surplus material to designated disposal areas or designated place(s), as the case 
may be and as directed by Engineer-in-charge shall be carried out. 

8.0 OTHER TECHNICAL REQUIREMENTS 

8.1 Scraper Stations (whenever required) 

Scraper traps shall be provided at the Dispatch & Receiving terminals. The scraper traps shall be capable of 
handling intelligent pigs and other cleaning pigs. The launching and receiving barrels shall be designed in 
accordance with the requirements of ASME B 31.8 and it send closure shall be designed and fabricated 
according to ASME Section VIII, Div.1. Adequate arrangements for launching, retraction, handling and lifting 
of cleaning and instrumented pigs shall be provided at the scraper stations. Traps shall be accessible by 



Engineering Standard 

Pipeline Design Basis

Doc No. Rev

GAIL STD PL DOC DB 001 0

Page 10 of 16

walkway/ road for movement of equipment, pigs etc. These stations shall be provided with access road from 
the nearest metaled road. 

Corrosion resistant coating shall be provided on the pipeline up to a minimum length of 500mm after it 
comes above ground/ before it gets buried underground at terminals and scraper stations. 

The diameter of barrel of the launcher cum receiver shall be three nominal sizes larger than the pipeline 
nominal size. Center line elevation of scraper trap shall be at suitable height from grade level. Suitable 
arrangements shall be provided for handling &lifting of pigs. 

The piping system at the terminals and intermediate stations shall be designed to have sufficient flexibility to 
prevent pressure and thermal expansion or contraction from causing excessive stresses on the connected 
equipment. The piping shall be designed/ fabricated as defined in clause 8.3. 

As far as possible, pipeline expansion shall be absorbed by allowing the scraper traps to move on supports. 
Installation of anchor block in the underground pipeline is not permitted. If required adequate length of 
trench in approaches to stations shall be provided with a select back fill to ensure flexibility. 

8.2 Piping

8.2.1 General 

This section describes the design requirements of piping applicable for Dispatch station, intermediate 
pigging stations, sectionalizing valve stations and receiving station. 

All piping and equipment shall be designed as per ASME B 31.8. All piping materials shall be as per Piping 
Material Specification (PMS). 

Utility piping (if required) to be provided shall be designed in accordance with the provisions of ASME B 
31.3.

Design shall provide consideration for all loadings like weight, temperature etc., significantly affecting the 
pipe material stresses in addition to fluid pressure. 

8.2.2 Piping flexibility/ stress analysis 

All piping shall be designed for thermal expansion under start up, operating and shut down conditions 
without over stressing the piping, valves or equipment. Provisions for expansion shall normally be made 
with bends and off sets. 

All piping shall be adequately supported, guided or anchored so as to prevent un due vibration, deflection or 
loads on connected equipments. Equipment’s/ valves requiring periodical maintenance shall be supported 
in such away that the valves and equipment can be removed with minimum temporary pipe supports. 

8.2.3 Piping layout 

-Piping will be located above-ground wherever possible within the terminals. 

-Piping shall be designed considering skin temperature of piping material under empty conditions as 65ºC 
or design temperature of pipeline whichever is higher. 

-Piping stress analysis shall be carried out to determine allowable pipe movement and support requirements 
wherever felt necessary. 
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-Buried piping inside the terminal area will have a minimum depth of cover of 1.2m. 

-Where buried pipes come out of the ground, the underground coating on the pipe will continue for a 
distance of 500mm above ground. 

- Platforms, crossovers shall be provided for ease of operation and maintenance. 

-  Painting above ground piping and structures shall be as per specifications 

8.3 Welding

Welding shall be carried out in accordance with API 1104, specification for welding. Butt welds shall be 
100% radiographed/ for all pipelines. 

8.4 Hydrostatic Testing 

After installation, the entire pipeline system shall be hydrotested with inhibited water. The water shall tested, 
as applicable prior to using for hydrotesting. The minimum hydrostatic pressure in any section shall be as 
per ASME B 31.8 for gaseous hydrocarbon pipelines. The maximum hydrostatic test pressure at any 
location of the pipeline shall not exceed the pressure required to produce a hoop stress equal to 90% of 
SMYS of the pipe material based on minimum wall thickness in the test section. The test duration shall be 
minimum 24 hours. Hydrostatic testing of terminals shall be carried out separately. Terminals as well as 
other intermediate facilities shall be tested at 1.5 times the design pressure. The test duration shall be 6 
hours. Main line valves shall be installed after successful completion of hydrotesting. 

8.5 Dewatering and swabbing 

Dewatering, swabbing and pre-commissioning operations shall be carried out after hydrotesting and prior to 
commissioning of the pipeline as per Project specifications. Swabbing shall be carried out prior to 
installation of sectionalizing valves. After swabbing operation the pipeline sections shall be dried. 

8.6 Crossings 

8.6.1 Water Crossings 

All water crossing shall be installed by open cut or may be crossed by Horizontal Directional Drilling (HDD)/ 
Micro Tunneling method. The requirement shall be finalized at site based on permission available and as 
advised by Engineer In-Charge. 

8.6.2 Rail Crossing 

Pipeline at rail crossings shall be provided with casing pipe. The casing pipe shall be three nominal pipe 
sizes larger than carrier pipe (unless advised otherwise by concerned authorities) and shall be installed by 
boring/ jacking. The rail crossing shall comply with the requirements of API 1102 and Indian Railway 
Authorities. The crossing angle shall be as close to 90º as possible. It should be noted that the extent of 
casing pipe generally specified by Railway sis 14.0m beyond center line of the outer most tracks on either 
side or 0.6meter beyond the ROU limits of Railways on either side, whichever is more. Carrier pipe shall be 
electrically insulated from the casing pipe and casing ends shall be sealed using durable, electrically non-
conducting materials. The crossing drawing shall be subject to approval of concerned Railway Authorities 
prior to implementation. 

8.6.3 Road Crossing 

Road crossings shall comply with the requirements of API 1102 and the requirements of the concerned road 
authorities. Unless otherwise required by concerned Authorities, casing pipe shall not be used. However at 
national highway road crossings pipeline shall be provided with casing pipe, which shall extend min. 600mm 
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beyond Road ROW on either side. The casing pipe shall be installed by trenchless method like ramming/ 
boring/ jacking/ Micro Tunneling. Provision of casing at locations other than national highways shall be 
decided based on type of road crossing and as per requirements of local authorities if necessary. The 
casing pipe shall be three nominal pipe sizes larger than carrier pipe. The crossing angle shall be as close 
to 90º as possible. Casing insulators and end seals shall be provided to ensure electrical isolation of carrier 
pipe and casing pipe. 

8.6.4 Existing Pipeline Crossing/ Other utility Crossing 

The specific requirements of Owner/ operator of existing pipeline shall generally be followed. The minimum 
clearance between the lines shall be 500mm unless specified otherwise. A Concrete slab shall be provided 
300mm above the new Pipeline or below in case new Pipeline is laid above existing utilities. In both the 
cases, the cover over Pipeline shall not anyway less the requirements

8.7 Valves 

8.7.1    Application of various types of valves shall be as follows: 

 Valve type  Typical application 

Globe   Throttling 

Ball   On/off, Isolation (on mainline) 

Plug   On/off, Isolation (in the terminals) 

Check    Uni-directional flow 

All pipeline valves shall comply with the requirements of API 6D/ relevant PMS. In order to minimize 
potential leak sources, valves used in mainline shall be with butt-weld ends. Valve installed within the 
terminal to isolate the mainline/ pipeline shall also be provided with butt welding ends. However terminal 
valves shall be flanged ends. Flanges may be used where frequent access or removal of equipment is 
required. 

Wherever underground valves are provided, valves shall be provided with a stem extension in such away 
that the center line of the rim of the hand wheel on a horizontal shaft or centre of power actuators 
approximately 1.0m above the finished ground level. 
Minimum size of any tapping from the underground pipeline shall be 2" NB and shall be provided with an 
isolation ball valve located at a minimum distance from the pipeline. 



Engineering Standard 

Pipeline Design Basis

Doc No. Rev

GAIL STD PL DOC DB 001 0

Page 13 of 16

8.8 Branch Connections 

All branch connections or side tap on the piggable lines wherever the branch line diameter is approx. 40% 
or more of the mainline size, shall be provided with flow tees to enable smooth passage of all types of pigs. 
Flow tees for this purpose shall have an internal pipe housed in a tee. 

8.9       Pipeline Bends 

In order to accommodate changes in vertical and horizontal alignment in piggable section of pipeline, elastic 
bends/ cold field bends/ hot formed long radius bends shall be used. Miter bends shall not be used for 
change in direction. Minimum bend radius shall be as follows: 

8.10 Pig Signaler’s (Whenever Required) 

8.10.1   Pig signalers shall be installed as a minimum at the following locations: 

Down stream of Pig launcher, & up stream of Pig Receiver &One location on the line. 

8.10.2  Pig signaler shall be with trigger mechanism, suitable for maintenance with pipeline under operating 
pressure. 

8.11 Specifications 

All procurement of materials shall be as per Piping Material Specification (PMS) and specifications indicated 
in PMS. 

ANNEXURE-A 

Minimum Bend Radius 

Pipeline Cold Field Bend 
Radius 

LR Bend 
Radius 

Remarks 

4” R=30D R=6D For Non-
piggable lines 
3D LR bend 8” R=30D R=6D 
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LIST OF CODES AND STANDARDS 

In addition to the codes/ standards mentioned in Para3.0, the latest edition of the below listed equivalent codes 
and standards shall also be used for design of proposed pipeline. The listing includes, but is not limited to, the 
following: 

1. Line Pipes 

API 5L   Specification for line pipe 
API 5L1   Recommended practice for railroad transportation of line pipe 
API 5LW Recommended practice for transportation of line pipe on barges and marine 

vessels 
2. Valves 

API 6D Specification for pipe line valves (Steel Gate, Plug, Ball and Check Valves) 

API 602 Compact Steel Gate Valves-Flanged, Threaded, Welding & Extended body 
ends 

ASTM A694  Forgings, Carbon & Alloy steel for Pipe Flanges, Fittings, Valves & parts for 
High Pressure Transmission Service. 

MSS-SP-6  Finishes for Contact Faces of connecting End Flanges of Ferrous Valves and 
Fittings. 

MSS-SP-25   Standard Marking System for Valves, Fittings & Unions 

BS 5351   Steel Ball Valves for the Petroleum, Petrochemical and Allied Industries 

2. Flanges & Fittings 

MSS-SP-44  Steel Pipeline Flanges 

ANSI B16.5  Pipe Flanges and Flanged Fittings 

ANSI 16.20  Ring-joint Gaskets & Grooves for Steel Pipe Flanges 

ASTM A105  Forgings, Carbon Steel for Piping Components 

ASTM A193  Carbon & Alloy Steel Bolts & Studs for High Temperature Service 

API 601  Standards for Metallic Gaskets for Raised-Face Pipe Flanges & Flanged 
Connections 

ANSI B16.9  Factory Made Wrought Steel Butt Welding Fittings 

ANSI B16.11  Forged Fittings, Socket Welded & Threaded 

ANSI B16.26  Butt Welding Ends 

ASTM A234  Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 
Elevated Temperatures 
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ASTM A694  Forgings, Carbon & Alloy Steel for Pipe Flanges, Fittings, Valves & Parts for 
High Pressure Transmission Service. 

MSS-SP-75   Specification for High Test Wrought Butt Welding Fittings 

MSS-SP-97  Integrally Reinforced Forced Branch Outlet Fittings – Socket Welding, 
Threaded and Butt Welding Ends. 

PFI-ES-24   Pipe Bending Methods, Tolerances, Processes & Material Requirements 

4. Testing & Welding 

ANSI/AWS D1.1  Structural Steel Welding 

API 1104   Standard for Welding Pipelines and Related Facilities 

AWS A3.0   Welding Terms and Definitions 

AWS A5.1   Welding Electrodes 

AWS A5.5   Specification for Low Alloy Steel Covered Arc Welding Electrodes 

ASTM E165   Liquid Dye Penetrant Inspection of Pipeline Welds 

ASTM A370  Standard Methods and Definitions for Mechanical Testing of Steel Products. 

ASTM E18   Standard Hardness Test for Metals 

ASTM E23   Standard for Impact Test for Metals 

ASTM E84   Standard Test Method for Micro-hardness of Metals 

ASTM E92   Standard Test Method for Vickers Hardness of Metallic Materials 

ASTM E110  Standard Test Method Indentation Hardness for Metallic Materials by Portable 
Hardness Testers 

ASTM E709   Standard Guides for Magnetic Particle Examination 

MSS-SP-53   Quality Standard for Steel Casting & Forging-Magnetic Particle Method 

MSS-SP-54   Quality Standard for Steel Casting & Forging-Radiographic Examination 

MSS-SP-55  Quality Standard for Steel Castings & Forgings-Visual Method. 

5.  Surface Preparation, Painting and Coating 

SIS-05-59   Pictorial Surface Preparation Standards for Painting Steel Surfaces 

SSPC-SP-01   Solvent Cleaning 

SSPC-SP-03   Power Tool Cleaning 

SSPC-SP-05  Joint Surface Preparation Standard: White Metal Blast Cleaning 

SSPC-SP10   Structural Steel Painting Council – Joint Surface 
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NACE No.2   Preparation Standard - Near-White Metal Blast Cleaning 

SSPC-PA-02   Measurement of Dry Paint Thickness and Magnetic Gauges 

ASTM E12   Measurement of Pipeline Dry Film Coating Thickness 

ASTM-G6   Abrasion Resistance of Pipeline Coating 

ASTM G8   Cathodic Disbonding of Pipeline Coatings 

NACE-RP-0274  High Voltage Electrical Inspection of Pipeline Coatings Prior to Installation 

IEC 454 – 2  Specification for Pressure-Sensitive Adhesive Tapes for Electrical Purposes 

CSA Z245.20-02 External Fusion Bond Epoxy Coating for Steel Pipe 
6.  Safety Systems 

IP Model Code of Safe Practice in the Petroleum Industry parts 3, 6 and 9. 
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1.0   SCOPE

1.1 This specification defines the minimum requirements for the various activities to be carried out by
Contractor for the construction of onshore pipelines.

1.2 The various activities covered in this specification include all works during the following stages of
pipeline construction :

Clearing, grubbing and grading of Right Of Way
Staking of the pipeline route ;
Handling, hauling, stringing and stacking/storing of all materials ;
Trenching ;
Field – bending of line pipe ;
Lining up and Welding
Pipeline laying ;
Backfilling ;
Tie in ;
Hydrostatic testing, dewatering and drying
Installation of auxiliary facilities and appurtenances forming a part of pipeline installation;
Pre commissioning and commissioning
Clean up and restoration of right of way
Maintenance during defects liability period

1.3 CONTRACTOR shall submit detailed work procedures including drawings, calculations, as required
equipment and manpower deployment details for the all pipeline activities to Owner for approval.
Entire work shall be carried out as per approved procedures and to the satisfaction of Owner.

1.4 CONTRACTOR shall, with due care and diligence, execute the work in compliance with all laws, by
laws, ordinances, regulations etc. and provide all services and labour, inclusive of supervision
thereof, all materials, excluding the materials indicated as "Owner Supplied materials" in the
CONTRACT, equipment, appliances or other things of whatsoever nature required in or about the
execution of the work, whether of a temporary or permanent nature.

1.5 CONTRACTOR shall be deemed to have obtained all necessary information regarding risks,
contingencies and all other circumstances, which may influence the WORK.

1.6 CONTRACTOR shall be deemed to have inspected and examined the work area(s) and its
surroundings and to have satisfied himself so far as practicable as to the form and nature thereof,
including sub surface conditions, hydrological and climatic conditions, the extent and nature of the
WORK and materials necessary for the completion of the WORK, and the means of access to the
work area(s).

1.7 CONTRACTOR shall, in connection with the WORK, provide and maintain at his own costs, all lights,
guards, fencing, watching etc., when and where necessary or required by OWNER or by any duly
constituted authority and/ or by the authorities having jurisdiction thereof for the protection of the
WORK and properties or for the safety and the convenience of public and/ or others.

1.8 CONTRACTOR shall take full responsibility for the stability and safety of all operations and methods
involved in the WORK.

1.9 For Design Data, Pipeline Design Stress Analysis, Seismic Design Criteria, HDD &Wall Thickness
Selection Refer Doc No. GAIL STD PL DOC DB 001 (Pipeline Design Basis)
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2.0 ABBREVIATIONS:

AFC             :  Approved For Construction 

API              :  American Petroleum Institute 

ASME          :  American Society For Mechanical Engineers 

ASTM          :  American Society for Testing & Materials 

DP               :  Dye Penetration 

FOS             :  Factor of Safety 

HDD            :   Horizontal Directional Drilling 

MP               :   Magnetic Particle 

NB                :  Nominal Bore 

OD                :  Outside Diameter 

OISD             :  Oil Industry Safety Directorate 

ROU              :  Right of Use 

ROW             :  Right of Way 

U/G               :  Under Ground 

A/G                : Above Ground 

3.0 CODES AND STANDARDS

3.1 Reference has been made in this specification to the latest codes, standards and specifications:

a.) ASME B31.8 Gas Transmission and Distribution Piping systems

b) API 1104 Standard for Welding Pipelines and related facilities

c) API 5L Specification for Line pipe

d) OISD 141 Design construction requirements for cross country
hydrocarbon pipelines.

e) OISD 226 Natural Gas Transmission Pipelines and City Gas
Distribution Networks.

f) PNGRB ,
Regulations 2009 T4S Regulation, Petroleum and Natural Gas Regulatory Board

g) ASME SECTION IX Welding qualification

h ) DIN 30670 Polyethylene Coating for Steel Pipes and Fittings

i) API 1102 Recommended Practice for Steel Pipelines Crossing Railroads and
     Highways. 

J) P&MP Act, 1956 & Land Acquisition Act, Water & Gas ROU (Acquisition) Act, 2000.
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k) Railways/Highways/Forest/Other Pipelines – Statutory Regulations, Terms & Conditions as
applicable. Petroleum Rules.

l) Basic Laws – Codes – Rules & Standards, mandatory by law in India and in the state of
Rajasthan & Punjab.

The complete set of Specifications and standards, which are part of the present technical volume.

In general the pipeline and stations have to be built in accordance with the best state of engineering
practice and commonly used by the worldwide gas industry.

In case of any conflict in the requirements of above codes and this specification, the most stringent
requirement shall be followed.

4.0 RIGHT OF WAY (ROW)

4.1 General

CONTRACTOR shall, before starting any clearing operations, familiarise himself with all the
requirements of the Authorities having jurisdiction over the Right of Way for work along the pipeline
route or in connection with the use of other lands or roads for construction purpose.

Contractor shall notify Owner well in advance during the progress of work, the method of
construction for crossing road, railways, canal ,cable, river, pipeline and other existing installations,
services and obstacles.

The right of ingress and egress to the ROW shall be limited to points where such ROW intersects
public roads, Arrangements for other access required by the CONTRACTOR shall be made by him at
his own cost and responsibility, and for such access, and the conditions of this specification shall also
apply.

Where the ROW comes within the area of influence of high voltage electrical installations, the
special measures shall be taken.

Where row comes within the 30 meters of existing lines or facilities. Contractor shall propose and
provide methods to safeguard the existing line or facilities, no work allowed in such areas without
company prior approvals.

This distance depends on the voltage carried. For individual pipelines the minimum distance of the
pipeline from the footing of the transmission line shall depend on the voltage. The following shall be
the minimum Owner requirement for the clearance from power transmission lines:

Additional measures for work to be done at a distance less than 50 m from the centre of high
voltage system.
If work is to be done at a distance less than 50 m from the centre of the high voltage system,the
measure indicated below must be complied .

Range of Voltage Minimum Clearance

0 50 KV 3 m

51 200 KV 5 m

201 380 KV 8 m
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All necessary precautions shall be taken to prevent excavating and hoisting equipment from
approaching high voltage lines to within above distances.

A minimum clearance of 500 mm shall be ensured when pipelines are to be laid parallel along
underground power and/or communication cables, conductors or conduit. When such clearance
cannot be maintained due to unavoidable reasons extra precautions shall be taken as approved by
the Owner.

The Right of Way (ROW) will be handed over to Contractor by Owner as the work progresses. The
Contractor is required to perform his construction activities within the width of ROW set aside for
construction of pipeline, unless he has made his own arrangements with the land Owner and/or
tenant for using extra land. Variation in the width of ROW caused by local conditions or installation
of associated pipeline facilities or existing pipelines will be identified in the field or instructed to the
Contractor by Owner.

The Right of Way boundary lines shall be staked by the Contractor, so as to prepare the strip for
laying the pipeline. Contractor shall also establish all required lines and grades necessary to
complete the work and shall be responsible for the accuracy of such lines and grades.

4.2 Staking

Prior to clearing operations Contractor shall carry out the following:

Install bench marks, intersection points and other required survey monuments.

Stake markers in the centerline of the pipeline at distances of maximum 100 meters for straight
line sections and maximum 10 meters for horizontal bends.

Stake two ROWmarkers at boundaries at least at every 100 meters.

Install distinct markers locating and indicating special points, such as but not limited to:

Contract limits, obstacle crossings, change of wall thickness, including corresponding chainage
etc.

All markers shall be of suitable materials so as to last till replacement with permanent markers
and shall be colored distinctly for easy identification. Type, material and coloring of stake
markers shall be subjected to approval of Owner. Any deviation from the approved alignment
shall be executed by Contractor after seeking Owner’s approval in writing prior to clearing
operations.

Contractor shall be responsible for the maintenance and replacement of the reference line
markers until the permanent pipeline markers are placed.

4.3 Fencing

If Owner demands, Contractor shall install temporary fencing on either side of ROW wherever it is
required to ensure safety and non interference with others. For convenience of construction,
Contractor shall install temporary gates to the fencing as per Owner’s guidelines.
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4.4 Clearing and Grading

4.4.1 Clearing of Obstacles

Any obstacle, which may hinder the construction and laying of the pipeline along the approved
pipeline route and for a strip of land of the size provided shall be removed.

4.4.2 Clearing of Vegetation

All grubbed stumps, timber bush, undergrowth and roots shall be cut and removed from the ROW
and shall be disposed off in a method satisfactory to Owner and authorities having jurisdictions.
ROW cross fall shall not exceed 10%.

4.4.3 Uprooting of Trees

All trees which may hinder the construction of the pipeline along the approved pipeline route that
belong to the protected green belt, reserved forest and other areas demarcated by the government
authorities and any other tree in the opinion of the Owner requiring relocation/ re plantation shall
be relocated and replanted by the Contractor at an alternate location as recommended by the
jurisdiction authorities / Owner. All such uprooting and re plantation of trees shall be carried out by
the Contractor in a manner that is satisfactory to the jurisdiction authorities/ Owner.

Contractor shall submit a procedure for uprooting and replanting of trees to the Owner for approval.

Trees that are required to be uprooted and not specified / recommended for re plantation by the
jurisdiction authorities / Owner shall be disposed of as debris and cleared from the ROW/ Project
site by the Contractor.

4.4.4 Grading of ROW

Contractor shall grade the pipeline ROW as required for proper installation of the pipeline, for
providing access to the pipeline during construction, and for ensuring that the pipeline is
constructed in accordance with the most up to date engineering and construction practices. During
entire period of pipeline construction and testing, Contractor shall maintain the ROW in motor able
condition. Final cleared & graded ROW shall be subjected to approval of Owner.

4.5 Approach roads

Grading operations should normally be carried out along the Right of Way (ROW) with mechanical
excavators or manually. In certain areas, grading may have to be resorted exclusively by blasting.

In plain, rough or steep terrain, Contractor may have to grade access roads and temporary bypass
roads for its own use. Where such access roads do not fall on the Right of way, Contractor shall
obtain necessary written permission from land owners and tenants and be responsible for all
damages caused by the construction and use of such roads at no extra cost to Owner. Where rocky
terrain is encountered, grading shall be carried out in all types of solid rocks which cannot be
removed until loosened by blasting, drilling or by other recognized methods of quarrying solid rocks.
In certain areas where restricted ROU is available, contractor shall have to manage and follow other
approaches to complete the job.
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4.6 Provision of detours

Contractor shall be responsible for moving his equipment and men across or around watercourses
and road crossings. This may require the construction of temporary bridges or culverts. Contractor
shall ensure that such temporary works shall not interfere with normal water flow, avoid overflows,
traffic, keep the existing morphology unchanged and shall not unduly damage the banks of water
courses. No public ditches or drains shall be filled or bridged for passage of equipment until
Contractor has secured written approval of the authorities having jurisdiction over the same.
Contractor shall furnish Owner a copy of all such approval.
Contractor at his own cost shall furnish and maintain watch detours, lanterns, traffic light,
barricades, signs, wherever necessary to fully protect the public.

4.7 Off right of way damages

Any damage to property outside ROW shall be restored or settled to the Contractor’s account.
Contractor shall promptly settle all off right of use damage claims. if contractor fails to do so,
company shall give written notice to contractor that if contractor does not settle the such claims
within seven days after such notice. Company shall have the authority to settle claims from the
account of contractor.

5.0 HANDLING, HAULING, STRINGING AND STORING OF MATERIALS

5.1 General

Contractor shall be fully responsible for all materials and their identification until the time such that
the pipes and other materials are installed in permanent installation.

Contractor shall be fully responsible for arranging and paying for stacking/storage areas for the
pipeline materials. However, method of stacking/ storage shall be approved by Owner.

5.2 Line pipes

The Contractor shall load, unload, transport and stockpile the bare/coated pipes using approved
suitable means and in a manner to avoid damage to the pipe and coating. Contractor shall submit to
Owner a complete procedure indicating the manner and arrangement used for handling,
transportation and stacking of bare/coated pipes for Owner’s approval prior to commencement of
handling operations.

Stacks shall consist of limited number of layers so that the pressure exercised by the pipes own
weight does not cause damage to the coating. Contractor shall submit the stacking height
calculations as per API RP 5L1 to Owner for approval. Stacks of different diameters, wall thickness
and damaged rejected pipe shall be separately segregated and identified properly. The pipes shall
be stacked at a slope so that driving rain does not collect inside the pipe.

The ends of pipes during handling and stacking shall be protected with bevel protectors. Supports
shall be provided for at least 10% of the pipeline length. These supports shall be lined with rubber
protection. The second layer and subsequent layers shall be separated from each other by material
such as straw in plastic covers or mineral wool strips or equivalent.

Materials excluding line pipes shall be stored in sheltered storages.



Engineering Standard 

Doc No.  Rev 

5.3 Stringing of pipe

Pipes shall be unloaded from the stringing trucks/trailers and lowered to the ground by means of
boom tractor or swinging crane or other suitable equipment using lifting devices. Dragging or sliding
of pipe shall not be permitted. Special precaution shall be taken during stringing of corrosion coated
pipe as per the special requirements of previous paragraph. Stringing of pipe shall only be carried
out in daylight and after clearing and grading operations have been completed. Pipes shall not be
strung directly on the ground and shall be adequately supported with the help of sand bags or other
soft material support in order to avoid damage to the pipe coating. Pipe shall not be strung on the
Right of Way (ROW) in rocky areas where blasting may be required, until all blasting is complete and
the area is cleared of all debris. Contractor shall submit to Owner for approval a complete
procedure for stringing of line pipes.

5.4 Repair of damaged pipes

After the pipe has been strung on the Right of Way (ROW), it shall be inspected by the Contractor
and the Owner and all defective pipes & pipe ends shall be repaired. Defective pipe shall be
repaired or rejected as the Owner may direct as per the requirements of specification.

5.5 Identification

CONTRACTOR shall provide all pipes, bends, etc. greater than 2" with serial numbers as soon as
possible and measure their length and state is on the pipes, etc. Pipes to be bent shall be measured
prior to bending. Identification (i.e. letter, number and length) shall be indelible.
All serial numbers shall be recorded in a list, which shall also state appurtenant pipe numbers.

Besides recording the stamped in pipe numbers, length of pipe and painted on serial numbers, the
stamped in numbers of T pieces, bends, valves, etc. and the batch numbers of bends, T pieces,
valves, etc. and the make of valves, shall also be recorded in said list.

Before a pipe length, pipe end, etc. is cut the painted serial number and stamped in pipe number
shall be transferred with the help of low stress punch by CONTRACTOR in the presence of OWNER to
either side of the joint which is to be made by cutting, and the changes shall be recorded in the
above mentioned list stating the (new) length. The results shall be such that all pipes, pups, etc. of
diameter greater than 2" bear clear marks punched with a low stress punch.

CONTRACTOR shall explicitly instruct his staff that parts which cannot be identified must not be
removed, except after permission by OWNER.

As a general rule parts must be marked as described above before being moved. In no conditions
may unmarked parts be incorporated into the WORK.

6.0 TRENCHING

6.1 Contractor shall excavate and maintain the pipeline trench on the stacked centre line of the pipeline
taking into account the curves of the pipeline.
In case of common ROU the Centerline of trench shall be established from the location of the
existing pipeline. In case of independent ROU centre line of the trench shall be established from
edge of the centre line.
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6.2 Excavation

6.2.1 Contractor shall, by any method approved by Owner, dig the pipeline trench on the cleared and
graded Right of Way (ROW).

6.2.2 In cultivated land the arable soil shall be properly prescribed and same to be replaced at original
place during backfilling as advised by Owner.

Care shall be exercised to see that fresh soil recovered from trenching operation, intended to be
used for backfilling over the laid pipe in the trench, is not mixed with loose debris or foreign
material. The excavated material shall never be deposited over or against the strung pipe.

6.2.3 In steep slope areas or on the hillside, before commencing the works, proper barriers or other
protection shall be provided to prevent the removed materials from rolling downhill.

6.2.4 In certain sloppy sections, before the trench cuts through the water table, proper drainage shall be
ensured both near the ditch and the right of way in order to guarantee soil stability.

6.2.5 If pipeline passes through the edge of small lined drain, required restoration shall be carried out
after completion of laying works. Prior approval need to be taken regarding construction and
restoration procedure from Owner / Owner representative.

6.2.6 Contractor shall use cable/pipe locator before starting of the excavation to identify the existing
utilities specially inside RIICO areas. Contractor to take proper precautions to avoid any damage to
existing utilities.

6.3 Blasting

6.3.1 Contractor shall execute the blasting as per approved procedures, which will also detail out safety
precautions to safe guard the existing pipelines.

6.3.2 No blasting is allowed within 15m of any existing pipeline or structures (either above or below
ground).

Where blasting is to be carried out, between 50m and 15m away from any existing pipelines or
structures (either below or above ground), the Contractor shall submit a procedure for controlled
blasting e.g. break holes, slit trench etc. Contractor shall perform a trial blast for Owner’s approval.

6.4 Normal covers and trench dimensions

The trench shall be excavated to a minimum width maintaining clearance on both sides of the
installed pipeline and to a depth to maintain the cover of the pipeline as indicated in the other
contract documents or approved procedure.

Pipeline shall be laid with at least 500mm free clearance from the obstacles or as specified in the
drawings or wherever it is required by concerned authorities.

The following minimum cover shall be maintained:
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Location Minimum Cover (M)

1
Area of agricultural & horticultural
activity and of limited or no human
activity

1.2

2 Industrial, Commercial & Residential
areas 1.2

3 Rocky Terrain 1.0

4 Minor water crossings/ canals / drain /
nala / ditches 1.5

5

Submerged river crossings
1. When Scour depth is known (below
scour level)

2. When Scour depth is not known
(below lowest bed level)

1.5 m

2.5 m

6 River with rocky bed (below scour level) 1.5

7 Water course crossing by HDD 2.5 m below scour level or lowest bed level
(whichever is lower)

8 Uncased/ Cased Road Crossings/ Station
approach 1.2

9
Cased railway crossing 1.7

10 Drainage, ditches at roads / railway
crossings 1.2

11 Marshy land and creek area 1.5

12 Areas of brick kiln 1.5 (from the current level or below predicted
excavation level, whichever is more

Note:
a) In case pipeline is located within 15 m from any dwelling unit, the cover shall be increased by

300 mm over and above that specified.
b) The above mentioned minimum cover requirements shall be valid for all class locations.
c) Minimum depth of cover shall be measured from the top of pipe coating/ casing pipe to the top

of undisturbed surface of the soil, or top of graded working strip whichever is lower.
d) In case of rivers, which are prone to scour and erosion, adequate safe cover (min.2.5m) shall be

provided below the predicted scour profile during the lifetime of pipeline. Contractor shall
establish the scour level based on data provided by authorities.

At points where the contour of the earth may require extra depth to fit the minimum radius of the
bend as specified or to eliminate unnecessary bending of pipe or where deeper trench is required at
the approaches to crossings of roadways, streams etc. contractor shall excavate such additional
depths as may be necessary at no extra cost to Owner.
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6.5 Negative buoyancy to the pipe

Contractor shall dewater if necessary, using well point system or other suitable systems, and then
install the pipe in the trench and backfill the trench. All underground utilities shall be located and
protected as per the guidelines of jurisdiction authority/ Owner.

Contractor shall check if up floating danger for the pipeline is present in open trench. If such danger
of up floating is present, Contractor shall take appropriate measures to prevent up floating such as
applying soil dams and dewatering of trench or temporary filling of water into the line (in
exceptional cases) as approved by Owner. Contractor shall furnish details of all negative buoyancy
calculations to the Owner for approval. Contractor shall carry out any anti buoyancy measures only
after obtaining Owner’s approval for such calculations.

In case of presence of water on the ditch bottom when the pipeline is being laid, the ditch shall be
drained to the extent and for the time required to make a visual inspection of the ditch bottom.
After such inspection, the presence of water will be allowed provided its level does not cause sliding
of the ditch sides and pipe floating before backfilling.

Wherever up floating of the pipeline after backfilling is indicated, anti buoyancy measures shall be
provided by Contractor for areas indicated in the drawings or as may be encountered during
construction using the following method:

Applying a continuous concrete coating around the pipe

Any other anti buoyancy method adopted by the Contractor shall require prior written approval
from the Owner.

The above provisions shall be in accordance with the relevant specifications and/or approved
procedures / drawings and to the satisfaction of Owner.

6.6 Padding

In all cases where rock or gravel or hard soil is encountered in the bottom of the trench, extra
padding shall be provided by Contractor as per Owner’s instructions. The thickness of the
compacted padding shall not be less than 150mm. In those areas that are to be padded, the trench
shall be at least 150mm deeper than otherwise required, and evenly and sufficiently padded to keep
the pipe when in place, at least 150mm above bottom of excavated trench.

The thickness of compacted padding on top of pipe shall be at least 150mm.Exact extent of trench
padding shall be as per Owner’s instructions. Padding materials that are approved by Owner shall be
graded soil / sand and/or other materials containing no gravel, rock, or lumps of hard soil.

Contractor shall keep the trench in good condition until the pipe is laid.

7.0 BENDING

Contractor shall preferably provide for changes of vertical and horizontal alignment by making
elastic bends. Contractor may provide cold field bends, at his option for change of direction and
change of slope. Owner at his option may authorize factory made induction hot bends (LR bends)
for installation at points where in Owner’s judgments the use of such bends is unavoidable.
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Over bends shall be made in such a manner that the centre of the bend clears the high points of the
trench bottom. Sag bends shall fit the bottom of the trench and side bends shall conform and leave
specified clearance to the outside wall of the trench.

7.1 Cold field bends

The minimum radius of cold field bends shall be as follows:

Nominal Pipe Size (NPS) Minimum Radius of Cold Bend

Less than 12” 21D

14 “ 16” 30D

Greater than 16” 40D

Spiral SAW line pipes shall not be used for fabrication of cold field bends.

Contractor shall use a bending machine and mandrel and employ recognized and accepted methods
of bending of coated pipe in accordance with good pipeline construction practice. However,
bending machines shall be capable of making bends without wrinkles, buckles, stretching and with
minimum damage to the coating.

7.1.1 Contractor shall, before the start of the work, submit and demonstrate to Owner a bending
procedure, which shall conform to the recommendations of the bending machine manufacturer. The
procedure shall include amongst other steps – lengths, maximum degree per pull and method and
accuracy of measurement during pulling of the bend. This procedure and the equipment used shall
be subjected to Owner’s approval.

7.1.2 For welded pipes, longitudinal seam shall be suitably placed as per approved procedure so that the
weld seam shall not be overstressed.

7.1.3 The ends of of each bend length shall be straight and not involved anyway in the bending. The length
of the straight section shall permit easy joining. In no event shall the end of the bend be closer
than 1.0m from the end of a pipe.

7.1.4 The ovality used on each pipe by bending shall be less than 1.6mm at any point. Ovality is defined as
the reduction or increase in the internal diameter of the pipe compared with the nominal internal
diameter. A check shall be performed on all bends in the presence of Owner by passing a gauging pig
/ buckle detector consisting of two discs with a diameter equal to 95% of the nominal internal
diameter of the pipe connected rigidly together at a distance equal to 300mm.

7.1.5 Cold bend pipes on site shall have the corrosion coating carefully checked with the aid of a holiday
detector for cracks in the coating down to the pipe wall. It must also be checked whether the coating
has been disbanded from the pipe wall during bending by beating with a wooden mallet along the
outer radius. Any defects or disbanding of the coating caused during bending shall be repaired at the
Contractor’s expense in accordance with Owner’s approved procedures.
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7.2 Elastic Bends
The minimum allowable radius for elastic bends in the buried pipeline including that for continuous
concrete weight coated pipe shall be in accordance with relevant job standards. The elastic bend
shall be continuously supported over its full length. A radius smaller than permitted in elastic
bending shall require a cold bend.

Basis of Elastic bend refer Doc. No. GAIL ENG PL DOC CAL 001, Annexure 3 (Pipeline Wall Thickness
Calculation)

7.3 Miter and Unsatisfactory Bends

All bends showing buckling, wrinkles, cracks or other visible defects or which are in any way in
disagreement, in whole or in part, with this specification shall be rejected.

No miter bends shall be permitted in the construction of the pipe line. CONTRACTOR shall cut out
and remove any bend or bends which do not meet the specifications and shall replace the same with
satisfactory bends at no additional cost to the OWNER.

In the event the CONTRACT provides for supply of line pipe by OWNER, the pipes required for
replacement will be furnished by OWNER, but the cost of replacement of such pipes shall be borne
by CONTRACTOR. Cutting of factory made bends and cold field bends for any purpose are not
permitted.

8.0 LINING UP ANDWELDING

Each length of pipe shall be thoroughly examined internally and externally to make sure that it is
free from visual defects, damage, severe corrosion (sea water pitting), dirt, animals or any other
foreign objects. Each length of the pipe shall be adequately swabbed, either by use of canvas belt
disc of proper diameter or by other methods approved by the Owner. Damaged/ corroded pipes
shall be kept separate. Each length of pipe shall be pulled through just before being welded.
Contactor shall submit a detail procedure for Lining of line pipe to Owner for approval.

Contractor shall align and weld together the joints of pipe so as to construct a continuous pipeline.
All welds in the pipeline made by Contractor shall be of strength equal to that of pipe. All welding
shall conform to Company’s welding specifications enclosed with the Contract.

8.1 Pipe defects and repairs

8.1.1 Acceptability of defects in the pipe detected during inspection at the work site shall be determined
in accordance with approved procedures or Code ASME B31.8/ API 5L whichever is more stringent.

8.1.2 Repair on line pipe shall be executed as specified in specification or Code ASME B31.8/ API 5L
whichever is more stringent.

8.1.3 Repair of damaged pipe ends by hammering and/or heating is not allowed. Contractor shall submit
detailed procedure for pipe defects and repairs to Owner for approval

8.2 Spacing Between Pipe and Skid

8.2.1 A strip of soft material shall be placed in between skid and pipe to protect the external coating of
pipe from any damage.

8.2.2 The pipes shall be maintained from skids at the minimum distance of 500mm above ground.
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8.3 Night Caps/ Temporary Caps

After each day’s work or when work is interrupted, the open ends of the welded strings of pipes
shall be capped with a securely closed metal cap as approved by Owner.

9.0 LAYING OF PIPE

9.1 Lowering in trench

9.1.1 Lowering shall follow as soon as possible, after the completion of the field joint coating of the
pipeline. In the case of parallel pipelines, laying shall be carried out by means of successive
operations, if possible without interruption. Contractor shall submit a detail procedure for lowering
of pipeline to Owner for approval.

9.1.2 Before lowering in, a complete check by a full circle holiday detector for pipe coating and for field
joint coating shall be carried out and all damages repaired as agreed by Owner at Contractor’s cost.
All the points on the pipeline where the coating has been in contact with either skids or with lifting
equipment shall be properly checked. Where water is present in the trench, no laying shall be
permitted until the ditch has been drained.

9.1.3 The pipeline shall be lifted and laid using, for all movements, necessary suitable equipment of non
abrasive material having adequate width for the fragility of the coating. Care shall be exercised
while removing the slings from around the coated pipe after it has been lowered into the trench.
Any damage caused to the coating shall be promptly repaired. Lowering in utilizing standard
pipe cradles shall be permitted if Contractor demonstrates that pipe coating is not damaged. No
sling shall be put around field joint coating.

9.1.4 The portion of the pipeline between trench and bank shall be supported by as many side booms as
required and approved by Owner for holding the line in gentle S curve maintaining minimum elastic
bend radius as specified in approved procedure. Lowering in and back filling shall preferably be
carried out at the highest ambient temperature.

In laying parallel pipelines in the same trench, the minimum distances between the pipelines
indicated in the approved drawings shall be maintained.

9.1.5 Over head sections

a) The following works shall be completed before proceeding with the assembly and laying of
overhead pipelines :

Construction of the pipe support structures or of mounts on supports.
Paints and/or coating of the pipe work, as indicated in the engineering specification.

b) The erection of the supports shall be carried out taking care that the elevation and
alignment is in accordance with the drawings.

In the case of metal work supports, pre fabrication and/or assembly shall take into account
the maximum allowed free span and the supports shall not interfere with the pipeline welds.
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c) In case roller supports are used, the rollers shall be lubricated, and then checked for smooth
rotation. In case of seizure, the defect shall be repaired or roller shall be replaced. In the
case of overhead section where the pipeline is slanting, the alignment of the end supports
shall be made after placing the pipeline in position. Before installation of the pipe section,
all the rollers shall be perfectly centered acting on the seat of the support plates.

The above alignment operations shall be carried out before connecting the overhead section
with the ends of the buried section.

d) Lifting, moving and laying of the pipeline shall be carried out in accordance with the
provisions of this specification.

An insulation sheet shall be installed to isolate the pipe from the support or support from
the earth.
The sheet shall be hard polyethylene at least 5mm thick.
It shall extend to at least 25 mm outside the saddles or clamps.

e) Moving supports, if any shall be centered on their support and allow for a movement of at
least 300mm in both directions.

f) A comprehensive report / method statement on the laying operation to be used shall be
submitted to the Owner well in advance for approval. The report as a minimum shall
include, but not limited to the following:

Method of installation by lifting (as a preferred method).
Pulling method and related calculations, whenever lifting method cannot be used.
Pulling device and its characteristics.
Method of anchoring the pulling device
Characteristics of the pulling rope
Braking device, if any.
Pipeline assembly system.

10.0 BACK FILLING

10.1 Backfilling shall be carried out immediately after the pipeline has been laid in the trench, inspected
and approved by the Owner, so as to provide a natural anchorage for the pipeline, thus avoiding long
exposure of coating to high temperature, damaging actions of adverse weather conditions, sliding
down of trench sides and pipe movement in the trench. If immediate back filling is not possible, a
covering of at least 200mm of earth shall be placed over and around the pipe coatings. Contractor
shall submit to Owner/Consultant the detailed procedure for backfilling for approval.

10.2 Warning sheet / mat made of Polyethylene with fluorescent colour shall be laid after top padding of
300 mm. Prior to use, approval of the same shall be taken from Owner/Consultant.

10.3 As directed by Client/ Consultant, wherever hard rocks/ soil are encountered, padding and rock
shield shall be provided across the pipe to cover all exposed pipe area to avoid any possible damages
during back filling of hard materials like rock, gravel, lumps of hard soil etc.

10.4 When trench has been dug through roads, all back fills shall be executed by sand or suitable material
as approved by Owner and shall be thoroughly compacted. In certain cases, special compaction
methods, such as moistening or ramming of the backfill in layer may be required as advised by
Owner.
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10.5 In areas prone to soil erosion, back filling shall be carried out as per approved procedures, carefully
and to the satisfaction of the Owner/authorities having jurisdiction.

10.6 Contractor shall furnish materials and install breakers in the trench in steep areas (slope generally
10% and more) for the purpose of preventing erosion of the backfill. The type of breakers installed
shall be as per the approved drawings. Separate detailed procedure with sketch shall be prepared
and get approved by owner / authority.

10.7 Company any public or private authority having jurisdiction over a road, street or drive way may
require that the surface of the backfill be gravelled with crushed rock or some other purchased
material and the road shall be repaved. In such instances, Contractor shall comply with said
requirements at no extra cost to company.

10.8 Contractor shall leave the pipe uncovered at certain locations to allow Company to survey the top of
the pipe and the level of the pipeline in the backfield trench. Within 48 hours after backfilling,
Company shall have carried out such survey and informed Contractor of any realigning, if required.
Thereafter Contractor shall compact the backfill.

The maximum allowable deviation from the centreline for land sections as staked out by Company
and as referenced by Contractor after backfilling is limited to following:

Pipeline dia upto and including 600 NB : 200 mm

Pipeline dia greater than 600 NB : 300 mm

10.9 Stabilization of backfill shall be carried out by the Contractor in sandy areas and other such places, as
Directed by the Company. Contractor shall carry out the stabilization to have a consolidated cover
over the pipeline at no extra cost to Company.
The backfill shall be stabilized preferably with 150 mm layer of marl, mattresses of gatch other than
straw or other stable materials. The width stabilization shall be at least 3.0 meters on either side of
the pipeline, plus one meter for every 10 meters height of dune (where the line passes through the
dune areas)

Temporary markers shall be installed during backfilling and the survey the pipeline axis. These
markers shall then be replaced with permanent pipeline markers.

In certain areas like U/G pipeline crossing, overhead power cable crossing etc. special care to be
taken by putting concrete slab /plastic grating before backfilling. Size and thickness of concrete
slab/plastic grating shall comply applicable job standard and approved by Company.

11.0 TIEING IN

11.1 The unconnected sections of the pipeline at various locations have to be tied in after the sections are
coated, lowered and backfilled. The sections to be connected shall have at the ends – sections of
over lapping, uncovered pipe of sufficient length to absorb, without including excessive stresses in
the steel, small displacements necessary for perfect alignment and connection of the ends.

11.2 If a pup end cannot be avoided for tie in, the minimum length that shall be added is 1.0 meters and
two or more such pups shall not be welded together. All cut off lengths greater than 1.0 meters
shall be moved ahead in order to be welded into the pipeline at a suitable location. Tie in with
two or more pups may be used provided that they each have minimum length of 1.0 meter and are
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separated by an entire length of pipe. In no case more than three (3) welds shall be permitted on a
10 meter length of pipeline.

11.3 Tie in shall preferably be carried out at ambient temperatures corresponding to the average
operating temperature in the case of a pipeline conveying fluids at normal temperatures and at the
maximum ambient temperature in the case where the pipeline is carrying fluids at high temperature.

11.4 Contractor shall carry out tie in welding (including necessary cutting, bevelling, grinding of pipe weld
seams and line up etc.) cleaning, priming, coating and backfilling for the tie in portion as per relevant
specifications. CONTRACTOR shall also excavate the required bell holes for the connection. Bell
holes made to facilitate welding shall provide adequate clearance to enable the welders to exercise
normal welding ability and skill. All tie in welds shall be radio graphically examined.

11.5 The tie in should be done in such a way as to leave a minimum of strain in the pipe. If necessary, with
respect to the trench, realigning of the pipe shall be done to eliminate force or strain in the pipe by
the CONTRACTOR at no extra cost to OWNER.

11.6 For tie in of adjacent sections of pipeline already pressure tested, the pup used for tie in shall be of
single length or off cuts of pipe which have already been hydrostatically tested. CONTRACTOR shall
take care that sufficient number of pretested pipes with different wall thicknesses are readily
available.

11.7 Contractor shall carry out tie in welding (including necessary cutting, bevelling, grinding of pipe weld
seams and line up etc.) cleaning, priming, coating and backfilling for the tie in portion as per relevant
specifications. Contractor shall also excavate the required bell holes for the welding. Bell holes made
to facilitate welding shall provide adequate clearance to enable the welders to exercise normal
welding ability and skill. All tie in welds shall be radio graphically examined.

11.8 Tie in shall preferably be carried out at ambient temperatures corresponding to the average
operating temperature in the case of a pipeline conveying fluids at normal temperatures and at the
maximum ambient temperature in the case where the pipeline is carrying fluids at high temperature.

12.0 CROSSINGS

Pipe line sections at all major crossings like State and National Highways, Railways, major canals and
lined canal / distributaries shall be laid by boring with casing pipe complying with all other statutory
requirements. All other crossings shall be executed by open cut method unless otherwise specified
in the Contract or specified by statutory authorities.

13.0 SPECIAL INSTALLATION OF THE PIPELINE

13.1 Installation of Insulating Joints

13.1.1 Insulating joints shall be installed at the locations shown in the drawings. Contractor shall obtain
approval from the Owner before installation of the insulating joints.

13.1.2 Handling and installation of the insulating joints shall be carried out with all precautions required to
avoid damage and excessive stresses and that the original pup length is not reduced.

13.1.3 The insulating joints and the welded joints shall be protected by external coating as per the relevant
specifications issued for the purpose.
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13.72 Welded Connections

Where the ends of the piping components being welded have an internal surface misalignment
exceeding 1.6 mm , the wall of the component extending internally shall be trimmed by machining so
that the adjoining internal surfaces will be approximately flush. All welding shall be performed in
accordance with Specification No. GAIL STD PL DOC TS 002 ( Technical specification for onshore
pipeline welding for Gas Transportation) and other applicable Job Specification.

Tie ins between fixed points shall be made at maximum ambient temperature.

13.3 Civil Work

Civil work shall be performed in accordance with Specification issued for the purpose.

13.4 Coating of buried installations

All buried valves , insulating joints, flow tees , bends, other in line fittings and appurtenances shall
be coated with 100% solid high build epoxy ( minimum 500 micron thk.) or any other equivalent
suitable Company approved coating at no extra cost to Company. For buried pipes and LR bends,
heat shirnk sleeves /cold applied tapes conforming to Specification No. GAIL STD PL DOC TS 005
(Technical Specification for Field Joint Coating) , shall be used. Contractor shall submit to Company
a report regarding the method of application and the materials used along with all test certificates.
Only after obtaining written approval from the Company, Contractor shall commence the work of
coating.

14.0 CLEAN UP & RESTORATION OF RIGHT OF WAY

14.1 After all required tests have been concluded satisfactorily Contractor shall clean up the site as laid
down in the specifications issued for the purpose. The site finish shall be graded in accordance with
the approved drawings.

14.2 Contractor shall restore the ROW and all sites used for the construction of pipelines, water crossings
and other structures in accordance with Owner’s instructions, and deliver them to the satisfaction of
Owner.

14.3 For Company supplied materials, after completion of WORK, the Contractor shall return all surplus
materials at Company,s designated areas.

The reconciliation of surplus free issue line pipes shall be as per the requirement of commercial
condition of contract.

15.0 PIPELINE MARKERS

15.1 Contractor shall submit detailed drawings for pipeline markers to the Owner for approval. After
approval, all markers shall be installed along the pipeline route as advised by Owner. As a minimum
the markings shall be provided at intervals / spacing as follows:
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Marker Type Minimum Spacing Requirement

Kilo Meter Post One marker every one kilometer

Aerial Marker One marker at every five kilometers

Navigable Water ways/ Notice board One each on either bank of the navigable water
way

Boundary Markers One each on either side of the boundary of the
ROW at intervals of 250 m.

Direction Markers

One at the centre of curvature of the turning
point.
One each at a distance of 200 m on either side of
the alignment.

Warning Signs:

All road / railroad crossings

Water course, nala, canal

One no. on either side of the road / railroad

a) One no. for width less than 15m

b) Two nos. on either side of the crossing for
width greater than 15 m and all cased crossings

16.0 MAINTENANCE DURING DEFECTS LIABILITY PERIOD

If such defect shall appear or damage occur, OWNER shall forthwith inform CONTRACTOR thereof
stating in writing the nature of the defect or damage.

If any such defect or damage be not remedied within a reasonable time, OWNER may proceed to
execute the work at CONTRACTOR's risk and expense, provided that he does so in a reasonable
manner. Such defect or damage can be, but is not limited to:

Clean up of ROW, including water courses

Sagging or sinking of site level or pipe supports

Sliding of ditch banks

Repair of fencing or removal of construction fencing

Repaving of pavements, repair of pavements, repair of coating, painting

Realigning markers, signs

Leak/burst of pipe, leaking flanges, washouts

Short circuit in casings
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Construction defects such as dents, ovality, welding offsets/defects, etc. detected during intelligent
pigging survey etc.

CONTRACTOR shall finish the work, if any outstanding, at the date of completion as soon as possible
after such date and shall execute all such work.
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1.0 SCOPE

The requirements stated herein as minimum shall be applicable for the fabrication and erection of all
types of welded joints of carbon steel pipeline, related station facilities.

The basis of this document is ASME B31.8/API 1104 latest edition. However, this document shall
supersede ASME B31.8/API 1104 latest edition in case of conflict.

Any approval granted by the OWNER shall not relieve the CONTRACTOR of his responsibilities and
guarantees.

The CONTRACTOR is free to and solely responsible to conduct any other tests which is required and
deemed necessary for the guarantee and the integrity of the pipeline.

The CONTRACTOR shall be responsible for arranging all resources and facilities required for fulfilling
his obligations for this specifications and instructions of the OWNER whether specifically mentioned
herein or not, but required to fulfill the intended purpose of this specification.

2.0 CODES AND STANDARDS

The related, standards referred to herein and mentioned below shall be of the latest editions prior to
the date of the purchaser's enquiry:

a) ASME B31.8 : Gas Transmission and Distribution Piping Systems.

b) API 1104 : Standard for welding of Pipelines and Related Facilities.

c) ASME Sec. II C : Specification for welding Electrodes and Filler Materials.

d) ASME Sec. V : Non Destructive examination.

e) ASME Sec.VIII Div. I : Boiler and Pressure Vessel Code: Pressure Vessels.

f) ASME Sec. IX : Boiler and Pressure Vessel Code: Welding and Brazing
Qualification.

g) ASTM E23 : Notched Bar Impact Testing of Metallic Material.

h) ASTM E92 : Test Method for Vickers Hardness of Metallic Materials.

i) ASTM E709 : Practice for Magnetic Particle Examination.

j) ASTM A370 : Standard Test Methods and Definitions for Mechanical
Testing of Steel Production.

k) ASNT SNT TC 1A : Standard for Personnel Qualification and Certification in
Nondestructive Testing

l ) PNGRB T4S : Technical Standards & Specifications including Safety Standards
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3.0 CONFLICTING REQUIREMENT

In the event of any conflict in the requirements of this standard specification, job specification,
datasheets, statutory regulations, related standards, codes etc., the most stringent requirement shall
be followed:

4.0 WELDING PROCESS AND CONSUMABLES

4.1 This specification lays down minimum requirements for welding of various materials using Shielded
Metal Arc Welding process (SMAW) with the approval of the Owner/ Consultant. Any other process of
welding shall require prior approval from the Owner/ Consultant.

4.2 Welding consumables

4.2.1 The welding electrodes/ filler wires supplied by the Contractor shall conform to the class specified in
the approved welding procedure specification. The materials shall be of the make approved by the
Owner/ Consultant/TPI.

The Contractor shall submit batch test certificates from the electrode manufacturers giving details of
physical and chemical tests carried out by them for each, batch of electrodes to be used.

The certificates shall have as minimum, information such as batch number, date of manufacture,
consumable cast number, consumable chemistry, weld metal chemical analysis, weld metal
mechanical properties including Charpy impact energy.

Electrode Qualification test records shall be submitted as per relevant code requirements by the
Contractor for obtaining the approval of the Owner/consultant. The following details shall be provided
in qualification test records. All weld tensile test, base material used, pre heat and post weld heat
treatment details, visual examination results, radiographic examination results, tensile test results
(incl. UTS, and elongation), impact test values, chemical analysis report, fillet weld test results, other
tests like transverse tensile tests and guide bend test results. The contractor shall give prior intimation
to owner/ consultant regarding EQT. Each EQT shall be witnessed by owner/ consultant’s inspector.

4.2.2 The electrode shall be suitable for the production welding process recommended and the base metal
used. Physical properties of the welds produced by the electrode & brand recommended for the
welding of particular base metal shall not be lower than the minimum values specified for the base
metal unless otherwise specified in approved Welding Procedure Specification (WPS). The choice of
electrode shall be made after conducting the required tests on the electrodes as per relevant
standards, and acceptance shall be the sole prerogative of the Owner/Consultant.

4.2.3 All electrodes shall be purchased in sealed, containers and stored properly to prevent deterioration.
Electrodes shall be kept in oven, if required, at all conditions as per manufacturer recommended
temperature. Different grades of electrodes shall be stored separately. The electrodes used shall be
free from rust, oil, grease, earth and other foreign matter, which affect the quality of welding.

4.2.4 The composition and purity of shielding gas when required by the welding processes other than
shielded metal arc welding, when permitted by the Owner/Consultant shall be submitted to the
Owner/Consultant for approval.
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4.2.5 Contractor shall supply all necessary equipments such as welding equipment current and voltage
meters, temperature measuring instruments, fluxes, gases, filler metals and testing equipment for
satisfactory completion of all the work.

4 A ) EQUIPMENT AND ACCESSORIES

1. The CONTRACTOR shall have sufficient number of welding and cutting equipment, auxiliaries and
accessories of sufficient capacities to meet the target schedule.

2 . All the equipment for performing the heat treatment including transformers, thermocouples, pyro
meters, automatic temperature recorders with suitable calibration arrangements, etc. shall be
provided by the CONTRACTOR, at his own expenses and these shall bear the approval of the
COMPANY. Adequate means of measuring current and voltage shall be available.

3 . Redoing of any work necessitated by faulty equipment or operation used by the CONTRACTOR, will
be done at his own expense.

4 B ) BEVEL CLEANING AND BEVEL INSPECTION

Line pipe supplied by COMPANY shall have bevel ends as specified in the applicable specification for
line Pipe attached with the Bid Package. Any modification thereto, if required by CONTRACTOR due to
his special welding technique shall be carried out by the CONTRACTOR at his own cost.

Before welding, all rust and foreign matter shall be removed from the bevelled ends by power
operated tools. This shall be effected inside and outside and for a minimum distance of 25mm from
the edge of the weld bevel. The bevels shall be thoroughly inspected at this stage. If any of the ends of
the pipe joints are damaged to the extent that, in the opinion of COMPANY, satisfactory weld spacing
cannot be obtained and local repair by grinding cannot be successfully done, the damaged ends shall
be cut and re bevelled to the satisfaction of the COMPANY, with an approved bevelling machine.
Manual cutting and weld repairs of bevels is not allowed. Should laminations, split ends or inherent
manufacturing defects in the pipe be discovered, the lengths of pipe containing such defects shall be
removed from the line to the satisfaction of COMPANY. On pipes which have been cut back, a zone
extending 25mm back from the new field bevel, shall be ultrasonically tested to the requirement of
the line pipe specification to ensure freedom from laminations. The new bevel shall be subjected to
100% visual and 100% dye penetrant/ MPI tests. A report shall be written for all testing and records
kept.

5.0 WELDING PROCEDURE SPECIFICATION

5.1 Contractor shall submit the welding procedure specification indicating the proposed welding process
to Owner/consultant for approval. Any deviation desired by the Contractor shall be obtained through
the express consent of the Owner/Consultant.

5.2 A combination of different welding processes or a combination of electrodes of different classes/makes
could be employed for a particular joint only after duly qualifying the welding procedures to be
adopted and obtaining the approval of the Owner/Consultant.

Welding procedure qualification shall be carried out in accordance with the relevant requirements of
API 1104 and other applicable codes and other job requirements by the Contractor. The Contractor
shall submit the welding procedure specifications as per the formats given in API 1104 within one
month after the receipt of the order indicating details of welding consumables, welding process,
welding position, welders, destructive test sample positions, pre heating requirements, voltage,
current, heat input etc. The pipeline of maximum diameter and wall thickness shall be used for
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welding procedure qualification. Inter pass temperature shall be considered as an essential variable in
the procedure qualification.

5.3 Owner/Consultant’s representative will approve the welding procedure submitted and shall release
the procedure for qualification tests. The Contractor shall carry out under field conditions at their own
expense the procedure qualification test. A complete set of test results shall be submitted to the
Owner/consultant representative Inspector for approval immediately after completing the procedure
qualification test and at least 2 weeks before the commencement of actual work. All tests shall be
carried out as per provisions of these specifications.

5.4 Radiography of the entire weld shall be carried out using the same source of radiation, radiographic
technique and exposure time as that to be used for production weld.

6.0 QUALIFICATION OF WELDERS

6.1 Welders shall be qualified in accordance with the API 1104 and other applicable specifications by the
Contractor at their expense. The butt weld test pieces of the welder qualification tests shall meet the
visual and the radiographic test requirements of this specification. The welder qualification tests shall
be carried out using the welding procedure and the equipment that will be utilised during production
welding. The welder qualification shall be done only on project line pipe. The Owner/Consultant
representative inspector shall witness the test and certify the qualification of each welder separately.
Only those welders who have been approved by the inspector shall be employed for welding.
Contractor shall submit the welder qualification test reports and obtain express approval, before
commencement of the work. It shall be the responsibility of Contractor to carry out qualification tests
of welders. Guided bend tests shall also be conducted for welders to be qualified for station pipe
welding. Retesting of a welder who has failed the qualification test shall be done only after approval
of the Owner/ Consultant who shall decide on the training requirements.

6.2 The welders shall always have in their possession the identification card and shall produce it on
demand by the Owner/Consultant representative. It shall be the responsibility of the Contractor to
provide the identity cards after it has been duly certified by the Owner/Consultant. No welder shall be
permitted to work without the possession of identity card.

7.0 ALIGNMENT

7.1 Immediately prior to line up, the CONTRACTOR shall inspect the pipe ends inside and outside for
damage, dents, laminations etc. Pipe for welding shall be set up correctly with proper spacing for the
temperature changes during welding. Incorrect alignment shall in no circumstances be allowed at the
position. Temporary attachments of any kind shall not be welded to the pipe. Welds joining the
sections of the pipeline, valve installation or similar welds classified as tie in welds shall be made in the
trench. Otherwise, the alignment and welding shall be made alongside the ditch with the pipe
supported on skids and pack pads or other suitable means approved by OWNER, at least 500 mm
above the ground unless approved by the OWNER in specific cases.

7.2 For welded pipes, longitudinal weld seams of adjoining pipes shall be staggered such that a minimum
distance of 150 mm is maintained along the circumference and both longitudinal welds are at top 90º
quadrant of the pipeline (Except for bends). A longitudinal joint shall pass an appurtenance of a
structural element at a minimum distance of 50 mm. However these shall not be applicable in case of a
seamless pipe.
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7.3 For pipe of same nominal wall thickness the off set shall not exceed 1.6 mm. The off set may be
checked from outside using dial gauges. The welding shall be so located that the toe of the weld shall
not come within 50mm of any other weld. Cold dressing is permissible only in cases of slight
misalignment and may only be carried out with a bronze headed hammer. Hot dressing shall not be
permitted.

7.4 The root gap shall be accurately checked and shall conform to the qualified welding procedure. The
use of internal Line up Clamps is mandatory for pipe diameters 8" and above. However, in some cases
(tie in welds. flanges, fittings, small section etc.) where it is impossible to use internal Clamps, an
external line up clamp may be used.

7.5 The internal line up clamp shall not be released before the entire root pass has been completed.

7.6 When an external line up clamp is used, all spaces between bars or minimum 60% of the root pass
length shall be welded before the clamp is released. The remaining pipe shall be adequately supported
on each side of the joint.

Segments thus welded shall be equally spaced around the circumference of the pipe. Slag, etc. shall be
cleaned off and the ends of the segments shall be prepared by grinding, so as to ensure continuity of
the weld head.

8.0 JOINT PREPARATION

8.1 Before welding, all rust and foreign matter shall be removed from the bevelled ends by power
operated tools at inside and outside edges for a minimum distance of 25mm from the edge of the
weld bevel. Joints shall be swabbed with canvas belt or leather if required as per Owner/ Consultant's
discretion. If any ends of the pipe joints are damaged to the extent that, in the opinion of Owner/
Consultant, satisfactory weld spacing cannot be obtained, and local repair by grinding cannot be
successfully done, then the damaged ends shall be cut and bevelled to the satisfaction of the Owner/
Consultant, with an approved bevelling machine.

8.2 Manual cutting and repairing of bevels by welding is not allowed. In case laminations, split ends or
inherent manufacturing defects are discovered in the pipe, then length of the pipe containing such
defects shall be removed to the satisfaction of Owner/ Consultant. On pipes, which have been cut
back, a zone extending 25 mm back from the new field bevel, shall be 100 % ultrasonically tested to
the requirement of the line pipe specification to ensure freedom from laminations. The new bevel
shall be 100% visual and 100% dye penetrate / MPI tested 100% UT. A report shall be made and
records maintained for all testing. The re bevelled pipe heat number identification shall be maintained
by transferring information to the new pipe end. Where the pipe is to be field cut and welded, the
shop applied coating shall be neatly peeled and grounded for a distance of 100 mm from the weld.

8.3 The parts and joints being welded and the welding personnel shall be adequately protected from rain
and strong winds. In the absence of such a protection no welding shall be carried out. All completed
welding work shall be protected from bad weather conditions.

9.0 PRODUCTIONWELDING

Production welding shall be performed as per qualified welding procedure. If any change in essential
variables is made then a new welding procedure has to be established and qualified.
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9.1 Welding Passes

a) Root pass is a critical welding activity, which shall be carefully carried out by the Contractor as per
approved WPS. Root pass shall be made with branded electrodes/filler wires recommended in the
qualified WPS. The size of the electrodes used shall be as per the approved welding procedure. It is
recommend that immediately after the root pass the first hot pass is completed. However,
Owner/Consultant's engineers at site can make this requirement mandatory as per site conditions.

b) Position or roll welding may be permitted. Separate procedures shall be submitted and qualified for
up hill, down hill, vertical down and roll welding. Downhill welding shall be used when internal clamp
is used. The vertical up method of welding shall be used for the root pass of the tie ins, special
crossings, fittings and special parts, fillet welds, repairs and when an external line up clamp is used.
The downhill welding may be used for root run welding of tie ins and special crossings when (i) the
edges are machined or have equivalent preparation (ii) line up clamps are used and the fit up is
geometrically and mechanically similar to one of the ordinary line welding without misalignment or
unevenness.

c) Weld projection inside the pipe shall not exceed 2 mm.

d) Any deviations desired from the recommended welding technique and electrodes indicated in the WPS
shall be adopted only after obtaining express approval of the Owner/Consultant.

e) Welding shall be continuous and uninterrupted during root pass. On completion of each run, craters,
welding irregularities, slag, etc. shall be removed by stringing wire brush and chiseling. While the
welding is in progress care shall be taken to avoid any kind of movement of the components, shocks,
vibration and stresses to prevent occurrence of weld cracks.

f) The weld reinforcement shall not be in excess of 1/16” but the weld crown shall not be below the
outside surface metal of the pipe.

g) Two welds shall not be started at the same location.

9.2 Joint completion

a) In general, single welder shall be used for welding of 6” pipe. The welding sequence shall be as per the
qualified welding procedure specification. Once the deposit of the first pass has been started, it must
be completed as rapidly as possible, reducing interruptions to the minimum. The welding and wire
speed shall be approximately same as that established in the qualified welding procedure
specification.

b) The interruption between completion of the first pass and starting the second pass shall be as stated in
the procedure specification, normally not exceeding four minutes.

c) The time lapse between second and third pass shall be as stated in the procedure specification,
normally not exceeding five minutes. Welding can be suspended, so as to allow the joint to cool down,
provided that the thickness of the weld metal deposited is at least 50% of the pipe thickness. Upon
restarting, preheating to at least of 100°C shall be carried out. Subsequent passes to weld completion
shall be protected to avoid rapid cooling, if meteorological conditions so dictate. Cleaning between
passes shall be done carefully so as to reduce the possibility of inclusions.

d) Electrode starting and finishing points shall be staggered from pass to pass. Arc strikes outside the
bevel on the pipe surface are not permitted, Arc strike or arc burn on the pipe surface outside the
weld, which are caused accidentally by electrical arcs between the electrode, electrode holder,
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welding cable or welding cable round and the pipe shall be removed by grinding in accordance with a
procedure approved by Owner/Consultant and the repair checked by ultrasonic, radiographic,
magnetic particle or dye penetrate tests which the Owner/Consultant feels necessary. The pipe wall
thickness after grinding shall not be less than the minimum thickness limit permitted for the pipe.
Repair of arc strikes by welding is prohibited.

e) Tie in weld shall be completed without delays and shall not be left incomplete overnight.

f) All Fillet weld and branch connections shall be as per ASME B 31.8. Pipes of equal diameter but
unequal wall thickness shall be welded either with the help of transition piece or per weld design for
unequal thickness as specified in ASME B 31.8. The completed weld shall be carefully brushed and
cleaned and shall appear free from spatters, scales, etc.

g) During welding operation the coating shall be protected from weld spatter burning either by using a
600mm wide asbestos blanket or by Owner/Consultant approved procedures. The protection device
shall be placed 50mm from the weld centre.

10.0 HEAT TREATMENT

10.1 Preheating

a) Preheating requirement for the various materials shall be as per the welding specification chart.

b) Preheating shall be performed using resistance, induction/heating methods.

c) Preheating shall extend uniformly to at least three times the thickness of the joint, but not less than
50mm, on both sides of the weld. Preheating temperature shall be maintained over the whole length
of the joint. During welding, temperature indicating crayons or other temperature indicating devices
shall be provided by the Contractor to check the temperature.

d) Maximum interpass temperature shall be 250°C.

e) Pre heating is also required prior to attachment of any branch connections or fittings on the line.

f) Asbestos blankets may be placed with the welds to slow the cooling rate as per procedure.

10.2 Post weld heat treatment

a) The Heat treatment of welded joints shall be carried out as per the requirements laid down in ASME
B.31.8 and other special requirements mentioned in approved WPS.

b) Post weld heat treatment shall be done by using an electric resistance or induction heating equipment,
as decided by the Owner/Consultant.

c) While carrying out local post weld heat treatment, technique or application of heat must ensure
uniform temperature attainment at all points on the portion being heat treated. Care shall be taken to
ensure that, width of heated band over which specified, post weld heat treatment temperature
attained is at least as that specified in the relevant applicable standards/codes.

d) Throughout the cycle of heat treatment, the portion outside the heat band shall be suitably wrapped
under insulation so as to avoid any harmful temperature gradient at the exposed surface of pipe. For
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this purpose temperature at the exposed surface of the pipe shall not be allowed to exceed 400°C.

e) Contractor shall submit detailed procedure for post weld heat treatment specifying the temperature
measurement, minimum no. of thermocouples to be used, details of the equipment to be used,
method of execution etc. for approval.

f) Automatic temperature recorders that have been suitably calibrated shall be employed. The
calibration chart of each recorder shall be submitted to the Owner/ Consultant prior to starting the
heat treatment operation and its approval shall be obtained.

g) Immediately on completion of the heat treatment, the post weld heat treatment charts/records along
with the hardness test results on the weld joints (whenever required as per the welding specification
chart) shall be submitted to Owner/ Consultant for approval.

h) Proper identification of weld joint shall be maintained and same shall appear on the corresponding
post weld heat treatment charts and in corresponding radiography films.

i) Hardness of the heat affected zone as well as of the weld metal, after heat treatment shall be
measured using a suitable hardness tester by Vickers or Brinnel and shall not exceed the maximum
hardness specified in the specification. The weld joint shall be subjected to reheat treatment, when
hardness measured exceeds the specified Limit by the Contractor at his own expense.

11.0 INSPECTION & TESTING

11.1 Welding Procedure Qualification

For welding procedure qualification tests, standard tests as specified in the API 1104 shall be carried
out in all cases. In addition to these tests, other tests like radiography, macro/micro examination,
hardness tests, Dye penetrate examination, Charpy V notch etc. shall be carried out on specimens as
per this specification. It shall be the responsibility of the Contractor to carry out all the tests required
to the satisfaction of the Owner/consultant Inspector. The destructive testing of welded joints shall be
as per Annexure 1.
Contractor shall proposed WPS and Procedure qualification test to be carried out as per API 1104.

Only approved make electrodes to used.

11.2 Visual inspection of the weld joint

Inspection of all welds shall be carried out by Owner/Consultant as per the latest editions of the
applicable codes and specifications. All finished welds shall be visually inspected for alignment,
excessive reinforcement, concavity of welds, shrinkage, cracks, under cuts, dimensions of the weld,
surface porosity and other surface defects. Under cutting adjacent to the completed weld shall not
exceed the limits specified in the applicable standard/code.

11.3 Non Destructive Examination

a) The non destructive examination shall mainly consist of Radiographic examination and Ultrasonic
Testing of the weld as detailed in Annexure 2.
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b) Radiographic examination of all girth welds with 100% coverage of the weld shall be done as per
requirement. All welds shall meet the criteria as set forth in API 1104 and as modified in this
specification below

Cracks Cracks of any type size and shape including
crater cracks are not acceptable.

Incomplete root penetration Not acceptable

Lack of fusion at the root Not acceptable

Burn through Not acceptable

Excess weld penetration (internal) > 2mm Not acceptable

Excess weld reinforcement (External) > 3mm Not acceptable

c) Any weld which as a result of radiographic and/or ultrasonic examination in the opinion of
Owner/Consultant exhibits imperfections greater than the limits stated in API 1104 latest edition or as
superseded in this specification above shall be considered defective and shall be marked with an
identification paint marker.

d) The Contractor shall make all the arrangements for the radiographic examination of work covered by
the specification at his expense.

e) The Owner/Consultant will review all the radiographs of welds and inform the Contractor regarding
unacceptable welds. The decision of the Owner/Consultant shall be final and binding in this regard.

f) Ultrasonic inspection is required when 20mm or more are cut from the pipe. The pipe end as supplied
shall be ultrasonically inspected for an additional length of 50 mm to assure no lamination exists.

i) In addition, ultrasonic inspection may be required for certain critical welding of the pipeline (i.e. tie
ins, welding of valves, flanges) randomly selected at Owner/Consultant’s discretion. All tie in welds
shall be ultrasonically tested in addition to RT. All fillet and groove welds other than those, which are
not radio graphically or ultrasonically examined, shall be examined by Dye Penetration or Magnetic
Particle inspection techniques.

j) In case of gas cutting of pipe end, ultrasonic inspection shall be done for lamination/ checking before
welding of Tie in joints.

k) The Owner/ Consultant must approve all non destructive test systems used for inspecting welds.

l) Suitable records shall be maintained by the Contractor as desired by the Owner/Consultant on the
day to day work done on welding radiography and ultrasonic testing. The Contractor shall present the
records to the Owner/Consultant on a day to day basis and whenever demanded for approval.

11.4 Destructive testing

a) The COMPANY has the authority to order the cutting of up to 0.1% of the total number
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of welds completed for destructive testing at no extra cost of COMPANY.

b) If one production weld fails to conform to the specified requirements, the Contractors shall cut two
additional weld joints from either side of the failed one and shall carry destructive testing as per the
specification requirement. If both the joints fail the destructive examination, the entire length of
pipeline under investigation shall be removed and the entire weld has to be cut and re weld to the
satisfaction of the OWNER/ CONSULTANT after conducting a root cause analysis.

c) Along with production weld destructive testing, base metal from same location shall also be removed
and tested for all properties (Chemical and Mechanical) which are already performed in pipe mill
except DWTT for verification, validation and acceptance.

.
12.0 REPAIRS OF WELDS

12.1 With the prior permission of Owner/Consultant welds which do not comply with the standards of
acceptability, shall be repaired or the joint cut out and re welded.

A separate welding procedure specification sheet shall be formulated and qualified by Contractor for
repair welds simulating the proposed repair to be carried out. Separate procedures are required to be
qualified for (a) through thickness repair (b) partial thickness repair. The root pass, for repairs opening
the root, shall be replaced by the vertical uphill technique. The procedure shall be proven by
satisfactory procedure tests pertaining to AP1 1104 including the special requirements of the
specification, and shall also be subjected to metallographic examination, hardness surveys and Charpy
tests to determine the effects of repair welding on the associated structure.

Root sealing or single pass repair deposit shall not be allowed. Internal root defects shall be grounded
thoroughly and welded with a minimum of two passes. However, while grinding for repairs, care shall
be taken to ensure that no grinding marks are made on the pipe surface anywhere. LPT shall be carried
out to confirm removal of repair before welding.

The repair weld shall be subjected, as a minimum requirement, to the same testing and inspection
requirements as the original weld, the entire joint shall be re radiographed. A 100% ultrasonic
inspection shall be done at the repaired area externally. Any repaired area that is wide, irregular or
rough shall be rejected and a full cut out shall be done. The repair welding shall have a minimum
preheat of 100ºC and shall be preheated for at least 150 mm on either side of repair.

Welds not meeting the specification after one repair shall be cut out. A report of all repairs shall be
maintained by Contractor. All repairs shall be carried out on the day after initial radiography or earlier.
A full report of all repairs made shall be submitted every day to the Owner/Consultant.

12.2 Elimination of repairs

Only one attempt for repair of any region is permitted. Repairs are limited to a maximum 30% of the
weld length. For internal repairs or external repairs which open the weld root, only 20% of the weld
length may be repaired. Repairs opening the root must only be carried out in the presence of
Owner/Consultant. The minimum length of a repaired area shall be 100mm as measured over the
recapped length. Welds containing cracks shall be cut out and rebevelled to make joint.
Owner/Consultant shall authorize all repairs.

12.3 Weather condition
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Welding shall not be done in open areas during blowing sands, dust storms, high winds, rains or where
relative humidity is higher than 75%. Welding at ambient temperature below 5ºC shall be done only
with specially qualified procedure with controlled heating and cooling practices.

12.4 Marking

The Contractor according to the numbers assigned to the welders shall mark all welds on the top
quarter of the pipe adjacent to the weld. Metallic dies shall not be used to mark on the pipe.
Contractor shall furnish to Owner/ Consultant with all records of welder numbers and Joint numbers.
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ANNEXURE – 1

1.0 DESTRUCTIVE TESTING OF BUTT WELDED JOINTS

1.1 Preparation

After the visual and the non destructive inspection, the test weld shall be subjected to mechanical
test.

After satisfactory completion of all visual and non destructive testing the procedure test weld shall be
set aside for a period not less than 72 hour. No further work on the test weld and no cutting of test
specimens from the weld shall be performed until a period or at least 72 hours has expired.

Weld specimens shall be taken from the positions as per approved WPS. In addition to API 1104 tests
the following tests of minimum numbers to be carried out as tabulated low:

Type and Number of Test Specimens for Procedure Qualification Test and Production Welds

PIPE SIZE, OUTSIDE DIAMETER
INCHES

NUMBER OF SPECIMENS

MACRO HARDNESS IMPACT

Wall thickness under ½ inch

Under 2.375 0 0 0

2.375 to 4½ 0 0 0

Over 4½ less than 12¾ 2 2 12

12 3/4 and over 2 2 24

Wall thickness over ½ inch

4 ½ and smaller 0 0 0

Over 41/2 less than 12¾ 2 2 12

12¾ and over 2 2 24

Macro and hardness shall be carried out, generally at the top and bottom of the joint suitably as per
approved WPS.

The test shall be carried out at laboratories approved by the Owner/Consultant. The specimens shall
be prepared in accordance with the relevant standard code requirements.
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1.2 Tensile strength

Specimens shall be taken from the position as per approved WPS. The test shall be carried out in
accordance with API 1104. Acceptance Criteria shall be as per API 1104.

1.3 Nick break test

Specimens for nick break test with notches, thus worked, can break in the base metal, instead of in the
fusion zone; therefore an alternative test piece may be used after authorization by the Owner/
Consultant with a notch cut in the reinforcement of outside weld head to a maximum depth of 1.5
mm, measured from the surface of the weld head.

Acceptance Criteria shall be as per API 1104.

1.4 Macroscopic Examination

Specimens shall be taken from the positions as indicated in the approved WPS and shall be prepared in
accordance with ASTM E2 and E3. One of the specimens shall be taken from the T intersection at the
line pipe seam weld.

The width of the macro section has to be at least three times the width of the weld. The section is to
be prepared by grinding and polishing and etched to clearly reveal the weld metal and heat affected
zone.

Specimens shall be carefully examined under the microscope, with a magnification of at least 25
(25:1).

Owner/Consultant reserves the right to ask for a micrograph with 5 times (5:1) magnification, for
Documentation purposes.

Under macroscopic examination, the welded joints shall show good penetration and fusion, without
any defect exceeding the limits stated in the evaluation criteria of the Nick Break test.

1.5 Hardness Test

The prepared macro section is to be used for hardness testing using the Vickers method (HV10). Test
shall be made on selected specimen of weld joint. These series of reading shall be extended from
unaffected base metal or one side across the weld to unaffected base metal on the other side. Three
transverse shall be made as follows first 2 mm from the outer edge, the second across the centre and
third 2 mm from the inner edge. The specimen between the hardness impressions shall be 0.75 mm.
The hardness impression nearest the fusion line shall be within 0.5 mm.

Hardness value shall not exceed 235 HV10 or as specified in approved WPS.

All the hardness values contained from the heat affected zone shall not exceed 40 HV with respect to
the average hardness values obtained for the base metal. If these additional tests give hardness within
the specification limit the slightly higher value may be accepted.

1.6 Charpy V notch Impact test

Specimens shall be taken from the position as per approved WPS. The test shall be carried out in
accordance with ASTM 370.
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Five test specimens shall be taken from each sample and they shall be cut and worked so that their
length is transverse and perpendicular to the weld bead with the notch position. The notch shall be
perpendicular to the rolled surface. The test specimen width shall depend upon the pipe wall nominal
thickness as following:

Nominal wall thickness in mm Test specimen width in mm

6.4 2.5

The test shall be carried out as in accordance with ASTM 370.

Test pieces shall be immersed in a thermostatic bath and maintained at the test temperature for at
least 15 minutes. They shall then be placed in the testing machine and broken within 5 seconds of
their removal from the bath.

The test temperature shall be 0º and 20 °C.

The acceptable values of the impact energy shall be as follows:

Temp ( ° C) Average of three specimens
(Note 2)

Joules (Minimum)

Any single value (Note1)
Joules (Minimum)

0 100 80

20 35 28

Note:

1. These values are specified for resistance to brittle fracture only. Where additional
requirements are specified by Owner/Consultant, the same shall be followed.

2. Two samples of the highest and lowest values shall be discarded.

1.7 Bend test requirements

The Bend test Specimens shall be made and tested as per the requirements of API 1104.

The acceptance criteria shall be as per API 1104.
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ANNEXURE 2

1.0 ULTRASONIC INSPECTION

Ultrasonic inspection is required to be performed on the pipeline field welds as per conditions listed in
this specification. This section concerns manual ultrasonic Inspection. However ultrasonic inspection
by automatic equipment shall be used only with Owner’s/consultant’s approval.

1.1 Equipment and Operators

The operators shall be qualified by a Third Party Inspection Authority. All operators shall be qualified
as per AST SNT TC 1A minimum level II.

The Owner/Consultant has the option of checking the ability of personnel employed for ultrasonic
testing by means of qualification tests.

1.2 Specification for Ultrasonic Testing Procedure Qualification

Before work begins, the Contractor shall present a specification describing the proposed procedure
qualification and calibration methodology.

This specification shall state, as an indication only but not limited to the following information:

Type of UT equipment used
Details for calibration
Type and dimensions of transducers
Frequency range
Coupling medium
Inspection technique
Record details
Reference to the welding procedure where it is intended to adopt the weld location.
Temperature range of the joints to be inspected.

The ultrasonic inspection procedure shall be approved by the Owner/ Consultant. The Contractor shall
make welds (according to the same production procedure) having typical defects which are intended
to be detected by ultrasonic testing.

This test shall be conducted in the presence of the Owner/ Consultant. The Ultrasonic inspection
procedure shall be approved by the Company.

1.3 Test procedure

Circumferential welds shall be inspected from both sides using angled probes.

If, during the test, echoes of doubtful origin appear, it shall be necessary to inspect a convenient area
on the pipe surface, close to the weld, with a straight beam transducer in order to check whether any
manufacturing defects are present which could have interfered with the ultrasonic beam.

The equipment shall include but not be limited to the following:

Ultrasonic equipment and coupling medium
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Sample sections for calibration of instruments
Equipment for cleaning of surface to be examined
Rules calibrated in centimeters for exact location of the position of defects.

1.4 Reference Blocks

The efficiency of the equipment used, the effective refraction angle of the probe, and the beam output
point, shall be checked using a V1 and V2 sample block, IIW type or the calibration block ASTM E 428.

1.5 Amplification during production testing

The amplification during production testing shall be obtained by adding 2 6 dB (according to the
surface condition of the pipe and its cleanliness) to the reference amplification.

1.6 Qualification of Ultrasonic Testing Operators

At any time during the project, Owner/ Consultant may ask for a qualification test for the ultrasonic
equipment operator. Minimum qualification of the operator shall be ASNT Level–II.

1.7 Evaluation of indications given by ultrasonic tests

Each time that echoes from the weld head appears during production testing, the instrument
amplification shall be altered to coincide with the reference amplifications and the probe shall be
moved until maximum response is obtained, paying attention all the time to the probe tube coupling.

If under these conditions, the height of the defect echo is equal to or greater than that of the
reference echo, the defect shall be evaluated according to section 15.4 of this specification. If the
detect has also been detected by the radiographic and/or visual examination, the dimensions shall be
judged according to the type of examination which detects the greater defect. Returns which are less
than 50% of the reference echo will not be considered. If returns are above 50% but lower than 100%
of the reference echo, and if the operator has good reasons to suspect that the returns are caused by
unfavorably oriented cracks, he shall inform the Owner/Consultant. Moreover, when there is a defect
to be repaired, such defect shall be removed for a length corresponding to the one where no more
return echo is given.

1.8 Other equipment

The use of rules calibrated in centimeters, attached if possible to the probe, for the precise location of
the position of welding defects, is recommended. Defect location is effected by measuring the
projection distance between the probe output and the reflecting surface.

The operators carrying out the tests shall have, besides the probing instrument, tools for cleaning the
pipe surface (tiles, brushes, etc.) as well as the coupling liquid or paste appropriate for the
temperature of the section to be examined.

2.0 RADIOGRAPHIC TESTING

2.1 Proposed Radiographic examination procedure shall be submitted by the Contractor for approval.

2.2 The procedure of radiographic examination shall be qualified to the entire satisfaction of
Owner/Consultant prior to use. It shall include but not be limited to the following requirements
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i) Only Lead foil intensifying screens, at the rear of the film shall be used for all exposures.

ii) Type 2 and 3 films as per: ASTM E 94 shall be used.

iii) A densitometer shall be used to determine film density. The transmitted film density shall be
between 2.0 and 3.5 throughout the weld. The unexposed base density of the film shall not
exceed 0.30.

iv) Radiographic identification system and documentation for radiographic interpretation reports and
their recording system.

v) Film type and brand, film processing methods, exposure conditions (kV, mAmin, Cmin).

vi) Type of penetrameters, Radiographic technique and number of exposures.

vii) Type of radiation source (power, local spot size etc).

viii) Diameter and thickness of pipe to be inspected and weld/welder numbering system,

2.3 The Contractor shall qualify each procedure in the presence of the Owner/Consultant prior to use.

2.4 All the girth welds of mainline shall be subjected to 100% radiographic examination. Each weld shall be
clearly and permanently numbered adjacent to weld or down stream side.

2.5 When the radiation source and the film are both on the outside of the weld and located diametrically
opposite each other, the maximum acceptable length of film for each exposure shall not exceed the
values given in API 1104. The minimum film overlap, in such cases, shall be 40mm. The ellipse
exposure technique may be used on nominal pipe sizes of 2 inch and smaller provided that the source
of film distance used is a minimum of 12 inch. When such a procedure is used exposure of 90º to each
other shall be obtained.

Penetrameters shall be placed on both source and the film side. The sensitivity level achieved shall be
satisfied by penetrameter on the source side.

2.7 Films shall have no fogs, spots or makes and shall not be exposed to back scatter radiation. All weld
spatter, debris, foreign matter and other detects which interferes with the interpretation of the
radiograph shall be removed from the weld area.

2.8 Three copies of each acceptable radiographic procedure and three copies of radiographic qualification
records shall be supplied to Owner/Consultant. One set of the qualifying radiographs on the job shall
be kept by the Contractor's authorized representative to be used as a standard for the quality of
production radiographs during the job. The other two sets shall be retained by Owner/Consultant for
its permanent record.

2.9 Three copies of the exposure charts relating to material thickness, kilo voltage, source of film distance
and exposure time shall also be made available to Owner/Consultant by the Contractor.

2.10 The Contractor shall provide all the necessary facilities at site, such as a dark room with controlled
temperature, film viewer etc. to enable the Owner/Consultant to examine the radiographs.

2.11 The Contractor, if found necessary, may modify the procedure of radiographic examination suiting to
the local conditions prevailing. This shall, however, be subject to the approval of the
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owner/Consultant. Owner/Consultant shall have live access to all the Contractor's work facilities in the
field.

2.12 Any approval granted by the Owner/Consultant shall not relieve the Contractor of his responsibilities
and guarantees.

2.13 Radiation source

Radiographic examination shall be carried out using X radiation's. Radiographic examination by
Gamma rays may be allowed, at the discretion of the OWNER, in ease of inaccessible joints. X ray
equipment shall have sufficient power (voltage and current) for the diameter and thickness of the
pipeline to be inspected.

2.14 Level of quality

The quality level of Radiographic sensitivity required for radiographic inspection shall be 2%.

2.15 Penetrameters

The image quality indicator (abbreviation: IQI) shall be used for the qualification of the welding
procedure and during normal line production. Radiographic sensitivity shall be measured with the wire
image quality indicator (Penetrameter). The penetrameter shall be selected according to DlN54109 or
IS01027. The placement of the penetrameter shall be as per approved procedures.

The sensitivity limit may be considered to have been reached when the outline of the IQI, its
identification number and the wire of the required diameter show up clearly on the radiograph.

The Owner/consultant may authorize use of types of IQI other than those planned, provided that they
conform to recognized standards and only if the Contractor is able to demonstrate that the minimum
sensitivity level required is obtained. For this demonstration, a test shall be carried out comparing the
lQI specified and the Contractor's to show up the identification number and other details of the
proposed IQI, which must be visible in the test radiograph.

2.16 Film Identification Markers

All films shall be clearly identified by lead numbers, letters, and/or markers. The image of the markers
shall appear on the films, without interfering with the interpretation. These markers positions shall
also be marked on the part to be radio graphed and shall be maintained during radiography.

2.17 Protection and Care of Film

All unexposed films shall be protected and stored properly as per the requirements of API 1104
standard and ASTM E.94.

The exposed and unexposed film shall be protected from heat, light, and dust and moisture. Sufficient
shielding shall be supplied to prevent exposure of film to damaging radiation prior to and following the
use of the film for radiographic exposure.

Film processing (development, fixing, washing etc.) shall comply with supplier’s requirements and as
per ASME Section V SE 94.
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2.18 Re Radiography

The weld joints shall he re radiographs in ease of unsatisfactory quality of the radiographs, at the
expense of the Contractor.

All the repaired weld joints shall be re radio graphed at no extra cost to the Owner/Consultant in the
same manner to that followed for the original welds. In addition, the repaired weld areas shall be
identified with the original identification number plus the letter R to indicate the repair.

When evaluating repair film, radiographers shall compare each section (exposure) of the weld wall the
original film to assure repair was correctly marked and original defect removed.

The Owner/Consultant will review prior to any repair of welds, all the radiographs of welds which
contain, according to the Contractor's interpretation unacceptable defects. The final disposition of all
unacceptable welds shall be decided by the Owner/Consultant.

2.19 Qualification of Radiographers

Pipeline radiographers shall be qualified in accordance with the requirement of API 1104 and to the
full satisfaction of Owner/Consultant and as per AST SNT TC 1A Level II.

Certification of all the radiographers, qualified as per above, shall be furnished by the CONTRACTOR to
the Owner/Consultant before a radiographer will be permitted to perform production radiography.
The certificate record shall include:

The radiographers shall be required to qualify with each radiographic procedure they use, prior to
performing the work assigned to him in accordance with the specification.

2.20 Preservation of Radiographs

The radiographs shall be processed to allow storage of films without any discoloration for at least
three years. All the radiographs shall be presented in suitable folders for preservation along with
necessary documentation.

All radiographs shall become property of the Owner/ Consultant.

2.21 Equipment and Accessories

Contractor shall make necessary arrangements at his own expense, for providing the radiographic
equipment, radiographic films and all the accessories for carrying out the radiographic examination for
satisfactory arid timely completion of the job. The Contractor shall be responsible for obtaining
necessary permits regarding, holding use and transport of sources.

2.22 Radiation Protection

Contractor shall be responsible for the protection and personnel monitoring of every man with or near
radiation sources.

The protection and monitoring shall comply with local regulations. Contractor shall be responsible for
complying with all rules and regulation set forth by Atomic Energy Commission or any other
Government of India agencies in this regard and Owner/Consultant shall not be responsible.
Owner/Consultant shall be kept indemnified at all times by the Contractor.
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2.23 Safety Instructions

The safety provisions shall be brought to the notice of all concerned by display on a notice board at
prominent place at the work spot. The person responsible for the "safety" shall be named by the
Contractor.

3.0 MAGNETIC PARTICLE & DYE PENETRANT TESTING

3.1 For welded joints and for detection of surface defects that cannot be radio graphed or ultrasonic tested
either dye penetrant or magnetic particle inspection shall be called out after approval of the
Owner/consultant.

3.2 The procedure for magnetic particle examination shall contain as a minimum the following information
for approval by the Owner/consultant.

Type and size of material to be examined.
Type of magnetization and equipment
Type of ferromagnetic particles used
Method of surface preparation
Magnetization current
Type of ferromagnetic particle used.

3.3 The area being examined shall be magnetized in at least two direction perpendiculars to each other.
The non fluorescent particles (wet order) shall have sufficient contact with respect to the surface to be
examined.

3.4 The surface to be examined shall be made free of grease, dirt, oil, scale, oxides, etc.

3.5 MPE shall not be performed on parts whose temperature exceeds 300°C.

3.6 Magnetic particle operators and dye penetrant shall be qualified to ANSI SNT TC 1A Level II or
equivalent as approved by Owner/ Consultant.

3.7 Dye penetrant examination procedure shall also be submitted to Owner/ Consultant for approval.
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1.0 SCOPE

This specification defines the minimum technical requirements for the materials, workmanship,
application, inspection, handling and other activities for anti buoyancy measures using external
concrete weight coating of pipeline.

2.0 CODES AND STANDARDS

Reference has been made in this specification to the following codes and standards:

a) PNGRB :
Regulation T4S Regulation, Petroleum and Natural Gas Regulatory Board

b) ASTM A 185 : Specification for Steel Welded Wire Reinforcement, Plain for
Concrete Reinforcement

c) ASTM C 642 : Test Method for Specific Gravity, Absorption and Voids in
Hardened Concrete

d) ASTM C 138 : Test Method for Unit Weight, Yield and Air Content of Concrete

e) ASTM C 309 : Specification for Liquid Membrane Forming Compounds for
Curing Concrete

f) ASTM A 82 : Specification for Steel Wire, Plain, for Concrete Reinforcement

g) ASTM C 39 : Test Method for Compressive Strength of Cylindrical Concrete
Specimens

h) IS 269 : Indian Standard Specification for Ordinary and Low Heat Portland
Cement (1959; Reaffirmed1999)

i) IS – 456 : Plain and Reinforced Concrete – Code of Practice (3rd Revision –
2000)

j) IS – 6909 : Indian Standard Specification for Super Sulphated Cement (1990;
Reaffirmed 1997)

k) IS 8112 : Indian Standard Specification for Ordinary Portland Cement

l) IS 383 : Indian Standard Specification for Coarse and Fine Aggregates
from Natural Sources for Concrete

m) IS 2386 (PART I
thru’ VIII) : Indian Standard Methods of Test for Aggregates for Concrete

n) IS 516 : Method of Test for Strength of Concrete

o) IS:1566 : Indian standard for Hard drawn steel wire fabric for concrete
reinforcement
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3.0 MATERIALS

The Contractor shall supply all the materials necessary for the performance of the work.

All materials supplied by the Contractor, which in the opinion of Owner, do not comply with the
appropriate specifications shall be rejected and immediately removed from site by Contractor at
his own expense.

All materials for concrete coating shall comply with following requirements.

3.1 Cement

3.1.1 Portland Cement (conforming to IS 269), or High Strength Ordinary Portland Cement (conforming
to IS 8112) shall be used. Cement which has hardened or partially set or has become lumpy shall not
be used. Test certificates from the cement Manufacturer shall be supplied to the COMPANY for all
cement delivered to site.

3.1.2 Super sulphated Cement shall be (conforming to IS 6909) used wherever the soil is corrosive.

3.1.3 Cement which is more than six months old shall not be acceptable.

3.1.4. Test Certificates from the cement Manufacturer shall be supplied to the GAIL /GAIL representative
for all batches of cement delivered to site.

3.1.5. In case concrete weight coating is to be provided at location affected by seawater tidal flats etc.
Portland cement in accordance with ASTM C 150 Type III shall be used.

3.2 Aggregates

3.2.1 Aggregate shall comply with the requirements of IS: 383 and shall be tested in accordance with
IS:2386. Aggregates shall be clean and free from injurious amounts of salt, alkali, deleterious
substances or organic impurities.

3.2.2 Fine Aggregates

'Fine Aggregates' shall mean any of the following, as defined in IS: 383:

i) Natural sand;
ii) Crushed stone sand;
iii) Crushed gravel sand;

Sand shall be well graded from fine to coarse in accordance with Table 4 of IS: 383.

3.1.3 Coarse Aggregates
Use of coarse aggregates shall be subjected to Owner’s approval.
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3.3 Water

The water shall be fresh and clean and shall be free from injurious amounts of oils, acids, alkalis,
salts, sugar, organic materials or other substances that may be deleterious to concrete or steel. It
shall not contain chlorides, sulphates, and magnesium salts. Water from each source shall be tested
by the Contractor before use and the test reports shall be submitted to the GAIL /GAIL
representative for approval.

Water from source shall be tested by the Contractor at his own expense before use and the test
reports shall be submitted to the Owner’s representative for approval.

3.4 Reinforcement

Concrete coating shall be reinforced by a single layer or multiple layers of steel reinforcement
according to the provisions hereinafter described. Reinforcement shall be Fe 415.

3.4.1 Reinforcement shall consist of welded steel wire fabric manufactured in rolls (ribbon mesh) or in
flat sheets and shall conform ASTM A 185. Steel wires in the ribbon mesh shall conform to ASTM
A 82.

3.4.2 Steel wires shall be galvanized at finished size. The diameter of the wire and wire spacing (mesh)
dimensions shall be selected according to the following criteria.

3.4.2.1 Wire fabric manufactured in rolls (ribbon mesh) shall be 25 x 50 mm of 14 gauge U.S. steel wires
(2mm wire). The above dimensions will be applied unless otherwise specified by Owner.

3.4.2.2 Wire fabric manufactured in flat sheets shall be 50 x 100mm max. steel wire mesh, 13 gauge 2.5mm
thickness. As a rule wire fabrics (sheets) shall be used when concrete coating is applied by casting
method, while ribbon mesh (rolls) shall be used when concrete coating is applied by impingement
method.

4.0 COATING REQUIREMENTS

Pipes shall be concrete coated to a thickness as specified in the relevant drawings and as per the
design documents. CONTRACTOR shall be permitted to select any proportioning of materials to
achieve the specified requirements of concrete density and weight by doing mix
design and trial tests.

Concrete shall conform to the following standards:

Property Minimum Acceptable Value

Concrete Density 2400 Kg/m3

Compressive Strength (After 7 Days) 170 Kg/cm2

Compressive Strength (After 28 Days) 250 Kg/cm2
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5.0 APPLICATIONMETHOD

Concrete coating shall be applied by casting or impingement method. Any alteration or
modifications to the method described in the specification shall be submitted to the Owner for
approval. The application method shall however ensure the basic characteristics of concrete
coating in compliance with the minimum requirements of this specification. To avoid slippage
between the concrete and the anti corrosion coating, precaution shall be taken, contractor to
submit the detailed procedure.
Contractor shall submit to the OWNER, prior to commencement of work, the procedure of
concrete application for approval.

Wherever practical, the specified total thickness of concrete coating shall be applied in a single
pass.

6.0 EQUIPMENT

The equipment used for performing the concrete coating shall be capable of doing so with a
reasonable degree of uniformity with respect to density, thickness and strength. The proportioning
equipment and procedure shall be of the type to ensure consistently proportioned materials by
weight. Concrete shall be mixed in a mechanical mixer, which shall ensure thorough mixing of all
materials. Any equipment that tends to separate the ingredients shall not be used.

7.0 MEASUREMENTS & LOGGING

Contractor shall submit detailed methodology in their procedure for measurement and logging. All
Measurements as mentioned below shall be taken during the work stages and clearly logged in a
proper logbook. A special logbook shall be used for recording tests and trial results. A logbook shall
refer to pipe lengths having the same nominal diameter, and wall thickness.

7.1 The logging methodology shall include minimum the following details:

a) Line pipe
1) Field identification number
2) Mill serial Number
3) Length (m)
4) Average outside diameter (mm)
5) Weight (Kg)

b) Corrosion Coating

1) Type of coating
2) Thickness of coating (mm)
3) Weight of coated pipe (kg)
4) Date of corrosion coating application

c) Concrete Weight Coating
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1) Batch identification number
2) Date of placing of concrete coating.
3) Average concrete coating thickness.
4) Wet weight of coated pipe (weight and date of weighing)
5) "Dry weight" of concrete coated pipe

(Weight and date of weighing or related weight 28 days after placing of concrete and so
identifiable).

6) "Unit dry weight" of concrete coated pipe.
7) "Negative buoyancy" (unit) of concrete coated pipe

7.2 No concrete placing shall be done before items 1 to 5 listed in 7.1(a) have been logged. In
addition, each batch / shift shall be identified and logged against cube samples taken for
compressive strength and dry density.

8.0 PROCEDURE QUALIFICATION

Before commencement of the work, Contractor shall perform all tests, either in the laboratory or in
field to properly select type of mix, which meets the requirements of section 5.0 of this
specification.

8.1 The type of mix, i.e., the correct combination of the cement, aggregates and water which results in
the desired properties of concrete shall be first determined. For each mix the following shall be
accurately checked and recorded:

i) Proportions and weights of the respective materials used
ii) The water/ cement ratio
iii) The grading of the aggregates.

8.2 Samples shall be prepared and tested in accordance with ASTM C 642 to determine the dry specific
gravity (28 days after placing).

8.3 When the results of the above tests do not meet the requirements, the mix shall be modified and
concrete samples tested until a proper mix has been determined.

8.4 The mix so determined shall then be used for sampling of concrete to be submitted to compressive
strength tests as per IS 516.

8.5 Frequency of sampling for tests for density and compressive strength of concrete shall be as follows:

Quantity* of Concrete (m3) Number of Samples

Up to 25 3

26 to 50 4

51 and above 4 samples and one additional sample for each
additional 50 m3 or part thereof.

* Quantity is the volume of concrete to be used for each qualified mix.
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9.0 APPLICATION OF REINFORCEMENT AND CONCRETE COATING

9.1 Two test cubes each per day shall be obtained from batches and tested at the end of 7 days
after coating, for compressive strength and specific gravity. Additional samples may be
required at the discretion of Client/Consultant/TPI for various purposes such as to
determine the strength of concrete at the time of striking the formwork, or to determine
the duration of curing or to check the testing error.
Additional samples may also be required for testing samples cured by accelerated methods
as described in IS 9103. The specimen shall be tested as described in IS S16.

9.2 The moisture content of the aggregates used shall be such as to maintain a satisfactory control on
the water / cement ratio of the concrete mix.

9.3 To maintain the water / cement ratio constant at its correct value, determination of moisture
contents in both fine aggregates and coarse aggregates (if used) shall be made as frequently as
possible. Frequency for a given job shall be determined by the Owner according to weather
conditions.

9.4 Reinforcement application

9.4.1 Prior to placing of reinforcement, the protective coating of each pipe length shall be carefully
inspected visually and by holiday detectors. If damages are found, they shall be repaired before
start of the work. Foreign matters, if any, shall be removed from the surface of the protective
coating.

9.4.2 Reinforcement shall be placed around the pipe in such a way as to cover whole pipe length or
sections to be concrete coated. The reinforcement shall protrude a minimum 75 mm from the
finished concrete coating at the pipe ends.

9.4.3 Splices and attachments shall be done by binding with steel wire having 1.5mm diameter.
Circular and longitudinal joints of wire fabric in sheets shall be lapped at least for one mesh. The
spiral lap shall be one mesh while the spliced lap shall be three meshes.

9.4.4 Reinforcement shall rest on synthetic resin spacers forming a "Crown" whose number shall be such
as to avoid contact of the steel reinforcement with the pipe's protective coating. Spacing between
the two consecutive 'crown' centres shall be 500 to 1000 m.

9.4.5 One layer of reinforcement steel shall be provided for concrete thickness up to 60 mm. The
reinforcement steel shall be embedded approximately midway in the concrete coating thickness.
For concrete thickness above 60mm two layers of reinforcing steel shall be provided. If application
method requires more than one pass of concrete, one reinforcement layer for each pass is to be
applied irrespective of the concrete coating thickness.
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9.5 Concrete placing

9.5.1 Concrete shall be placed within a maximum of 30 minutes from the time of mixing (adding water to
mix) and shall be handled in such a way so as to prevent aggregate segregation and excessive
moisture loss. Concrete containers shall continuously be kept clean and free from hardened or
partially hardened concrete.

9.5.2 Placement of concrete shall be up to the specified thickness in one continuous course, allowance
being made for splices of reinforcement and providing reinforcement in the right location.

9.5.3 No passes shall be stopped for more than 30 minutes. Before placing fresh concrete against the
joint, the contact surfaces shall be carefully cleaned and wetted to obtain a good bond between the
fresh material and the previously placed material.

9.5.4 All pipes shall be kept clean and free from cement, concrete and grout either inside or outside of the
uncoated sections.

9.5.5 The coatings at each end of the pipe shall be bevelled to a slope of approximately two to one (2:1).

9.5.6 Bevel protectors shall be kept in place throughout the coating application and even after the coating
is complete.

Suitable means shall be provided to ensure that the temperature of the concrete, when placed, does
not exceed 32 C.

9.6 Winter concrete coating

9.6.1 In ambient temperatures below 4 °C concrete must be protected from the effects of frost by
warming the aggregates and / or warming of the mixing water and additionally ensuring an air
temperature of 6 °C in the vicinity of the concrete.

9.6.2 Storing and curing of coated pipe shall not take place at temperatures below 1.5 °C, until the
concrete has aged sufficiently to have achieved a crushing strength of at least 10 N/mm2.

9.7 Reclaimed concrete

9.7.1 Use of reclaimed rebound shall be done only with the written permission of the Owner and to the
satisfaction of the Owner’s inspector.

9.7.2 When use of reclaimed rebound is permitted by the Owner, this material shall be added to and
thoroughly intermixed with freshly batched concrete in a secondary mixture of a type, acceptable to
the Owner’s representative.

9.7.3 The amount of reclaimed material used shall not exceed 5% of the total mix by weight and shall only
be added in an even flow during a continuous coating operation.

9.8 Cut back on concrete coating

Both ends of each joint for the distance of 250mm or as specified in the Contract document shall be
completely free of concrete to facilitate field joints.
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9.9 Handling after application

Contractor shall take precautions to prevent detrimental movement of pipe after coating and to
minimize handling stresses whilst concrete is hardening and curing.

Identity of each pipe shall be preserved during and after the coating process by transfer of pipe
information to and outside of concrete coating at each end of the all pipes.

9.10 Curing

9.10.1 Immediately after concreting, the exposed surfaces of the concrete shall be protected during
hardening from the effects of sunshine, drying winds, rain, etc., and then after the initial set has
taken place, the concrete coating shall be properly cured. The coated pipe section shall be handled
gently by suitable means to prevent undue distortion.

9.10.2 Curing shall be performed by application of an approved curing membrane using sealing compounds
and shall meet the requirements of ASTM C 309. The curing compound material shall be stored,
prepared and applied in strict conformity with the instructions of the Manufacturer. The ingredients
of any such compound shall be non toxic and non inflammable and shall not react with any
ingredient of the concrete, the reinforcement, the anti corrosion coating or steel pipe. The
application of the curing compound shall be done immediately after the coating is completed and
preferably before the pipe is removed from the concrete coating apparatus. The surface of the
concrete shall be lightly sprayed with water before applying the curing compound. The membrane
curing period shall not be less than 4 days, during which period the freshly coated pipes shall not be
disturbed. The pipe surface shall be kept wet during daylight hours for seven days after application
of the concrete coating. The concrete coating shall not be allowed to dehydrate.

Before handling and hauling of the concrete coated pipes, a check shall be made to make sure that
the concrete coating is properly cured. Stacking and shipment of the coated pipes shall be initiated
only after seven days provided that the concrete coating suffers no damage.

10.0 TOLERANCES

10.1 Contractor shall maintain a surface tolerance of + 6mm on outside diameter of the coated pipes
measured by diameter tape. The diameter of each coated pipe shall be obtained at five (5) points,
spaced at equal intervals between end points.

10.2 The acceptance weight tolerance for any single pipe shall be limited to ( ) 2% to (+) 5% of the
calculated theoretical weight. The theoretical weight shall be calculated using total weight of the
pipe with concrete and corrosion coating.

10.3Acceptable weight tolerance from the approved mix, during production shall be as follows:

i) + 3% for each type of aggregate

ii) + 2% for aggregate as a whole

iii) + 3% for the total quantity of water

iv) + 3% for cement
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11.0 WEIGHING

11.1 The test specimen shall be selected at equal intervals during the course of production.

11.2 Contractor shall weigh each pipe when dry prior to shipment and 28 days after placing of concrete
and mark the weight with paint on the inside of the pipe

12.0 INSPECTION AND TEST

12.1 After curing, every length of concrete coated pipe shall be non destructively tested by suitable
means such as "ringing" to determine if any suspected defects are present. In case this indicates
faulty coating, cores shall be removed from coating and inspected. When defective coating appears
from cores, the concrete coating shall be removed from the pipe lengths.

12.2 Every length of concrete coated pipe shall be checked to verify insulation between steel
reinforcement and pipe by means of a megger or equivalent device. For this purpose provisions
should be made during placing of concrete such as to leave at least a point of exposed steel
reinforcement whenever the latter shall terminate inside of concrete coating.

12.3 During the tests above and before transporting of concrete coated pipes, every pipe length shall be
visually inspected to detect whether any damages and/or defects are present. Possible damages
and/or defects with their allowable limits are described at following section. Repairable concrete
coating shall be clearly marked while the non repairable ones shall be removed from the pipe
lengths.

13.0 COATING OF FIELD WELDS

13.1 The CONTRACTOR shall coat the uncoated pipe surface at field welds in accordance with methods
approved by OWNER. CONTRACTOR shall submit a detailed procedure for joint coating for OWNER’s
approval.

13.2 The reinforcement for the field welds shall be same as that for line pipe coating with the same
number of layers and the same space between layers as for the existing coating. The edges of this
netting must be carefully secured with galvanized wire to the reinforcement extending from the
existing coating.

The reinforcement shall not make direct /electrical contract with the pipe.

Synthetic resin spacer blocks shall be used to keep the reinforcement away from the corrosion
coated pipe surface.

13.3 The composition of the concrete shall be the same as that of the reinforcement free from the pipe
coating.

13.4 When moulds are used, the CONTRACTOR shall prevent air being trapped by applying mechanical
vibrators or by striking the outside of the moulds with suitable sticks.
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14.0 REPAIRS

The following are repairs that will be permitted to coating due to unavoidable damage in handling
and in storage (This applies only to concrete that has set).

14.1 Spalling due to compression or shearing caused by impact against other objects. Spalling is defined
as damage, which causes a loss in concrete of more than 25 percent of the total thickness of the
coating at the point of damage.

14.2 Damage due to spalling of an area of less than 0.1 m2 (1 square foot) where the remaining concrete
is sound will be accepted without repairs.

14.3 Damage due to spalling of an area of more than 0.1 m2 and less than 0.3 m2 shall have the concrete
remaining in place over that area removed as necessary to expose the reinforcing steel throughout
the damaged area. Edges of the spalled area shall be under cut so as to provide a key lock for the
repair material. A stiff mixture of cement, water and aggregate shall be trowelled into and through
the reinforcement and built up until the surface is level with the coating around the repair. The pipe
shall then be carefully laid with the repaired area at the top. The repaired area shall be moist cured
for a minimum of thirty six (36) hours before further handling.

14.4 Should the damaged area be more than 0.3 m2, coating shall be removed around the entire
damaged area. A repair shall be made by satisfactorily restoring the reinforcement, forming the
area with a metal form and pouring a complete replacement of materials similar to that from which
the coating was made. The mixture shall be one (1) part of cement to three (3) parts of aggregate
and the necessary water to produce a slump not to exceed 100 mm (four inches). The resulting
coating shall be equal in weight, density, uniformity, thickness, strength and characteristics to the
originally applied coating. The pipe shall then be carefully laid in a position where it shall be allowed
to remain for a minimum of 36 hours before further handling.

14.5 CRACKING DUE TO PIPE DEFLECTIONS
Cracks that are in excess of 1/16th inch in width and extend over 180 Deg circumferentially around
the pipe or longitudinal cracks over 12 inch in length shall be repaired. Repair shall be done by
chiseling the crack out to a width not less than 1 inch throughout length upto coating thickness. The
crack shall be repaired with materials similar to form with coating materials.

15.0 MARKING

15.1 Every concrete coated pipe length shall be clearly marked by a suitable type of paint (i.e., red and/or
white lead paint). Markings out of concrete coating shall be made inside of pipe close to bevel end,
in such a way that the area involved by welding operations is not affected by paint.

15.2 For each concrete coated pipe length, at one of the two ends, the field identification number and
the date of concrete placing shall be marked, while the dry as well as the wet weight along with
number of days after coating shall be marked at the other end.

16.0 UNLOADING, TRANSPORTATION, STORING AND HAULING

16.1 During loading, transport, unloading and hauling of inert aggregates, any contact and mixing with
mud, earth, grease and any other foreign material shall be carefully avoided. Precautions shall be
taken to prevent contamination, to maintain the cleanliness and against effects of hot or cold
weather or other adverse climatologically condition.
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16.2 During the operations of loading, unloading and stock piling, the pipe sections shall be handled in
such a way so as to avoid damages to pipe ends, protective and/or concrete coating.

16.3 Stacks shall consist of a limited number of layers such that the pressure exercised by the pipes' own
weight does not cause damages to coating. Stacking with more number of layers shall be agreed
upon with the OWNER provided that each pipe section is separated by means of spacers suitably
spaced so as to avoid stresses and compressed points of contact on the coated surface.

16.4 Materials other than pipes and which are susceptible of deteriorating or suffering from damages
especially due to humidity or other adverse weather conditions, shall be suitably stored and
protected.
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1.0 SCOPE

1.1 This Specification defines the minimum technical requirements for the various activities to be carried
out by Contractor for the installation of pipelines at rail, roads, minor waterways and other service
crossings.

The provisions of this specification are not applicable for pipelines crossing water courses, which
are specifically designated as "Major Water Courses" in the CONTRACT.

2.0 CODES AND STANDARDS

Reference has been made in this specification to the latest edition/ revision of the following codes,
standards and specification.

a) ASME B 31.8 : Gas Transmissions and Distribution Piping System

b) API RP 1102 : Steel Pipeline Crossing Railroads and Highways

c) RDSO report no. BS
105 : Guidelines on Pipeline Crossings under Railway Track

       d)   PNGRB  REGULATION 2009   :T4S Regulation, Petroleum and Natural Gas Regulatory 
Board

                
                                         
3.0 GENERAL

3.1 Laying of pipeline at crossing of roads, railroads, buried services, canals and minor 
watercourses is allowed only after obtaining approval from the authorities having jurisdiction. 
Contractor shall make suitable arrangements for safeguarding the roads, etc., and the verges 
and/or banks thereof and the buried services with appropriate provisions. 

3.2 Highways, main-roads and railroads and their verges and banks of water crossings are not 
allowed to be used for loading, unloading or stacking of materials and/ or equipment. For 
secondary roads, such loading/ unloading is permitted only after prior approval from the 
concerned authorities CONTRACTOR is not allowed to close or divert roads or water courses 
without prior approval from the COMPANY and the concerned authorities. CONTRACTOR 
shall never unnecessarily hamper the users of the roads, railroads, buried services and/ or 
water courses. The water flow shall not be obstructed in any way. 

3.3 The Owner/ Consultant reserves the right to demand a detailed report including the following 
information for individual crossing for approval:- 

         Time Schedule 
         Working methodology 
         Equipment and Manpower deployment 
         Test Procedure 
         Soil Investigation 
         Detailed calculations for crossings 
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         Manpower deployment schedule and details. 

3.4  Pipeline sections for crossings of roads, railroads, canals and rivers etc., shall be hydrostatically 
pre-tested at-site, prior to joint coating and post tested after installation, whenever: 

3.4.1 Crossing is executed by boring/ HDD. 

3.4.2 Crossing is installed in casing pipe.

3.4.3 River crossing pipes which are to be continuously concrete weight coated (to be tested prior to   
concrete coating).

3.4.4 Whenever, in OWNER's opinion, the repair of pipeline at crossing, in case of a leak during final 
hydrostatic testing, would require inordinate amount of effort and/ or time.

3.4.5 Whenever pretesting is insisted upon by the Authorities having jurisdiction over the utility 
crossed. 

3.5   Cased crossings (rail/road) and rivers crossing sections shall be pressure tested before and after 
installation for a period of at least four (4 ) hours. Such sections shall be retested along with 
completed mainline sections.  Minimum and maximum hydro test  pressure as per Pipeline 
Design Basis ( Doc. No.GAIL-STD-PL-DOC-DB-001) 

3.6   Pipeline sections at all major crossings like State/ National Highways, railways, major canals and 
lined canals/distributaries shall be laid by boring with casing pipe complying with all other 
statutory requirements.

3.7   Contractor shall take suitable measures for the protection of pipeline from overhead high tension 
power lines by providing plastic gratings/concrete slabs as per approved drawings/ job 
standards.

4.0 ROAD AND RAIL ROAD CROSSINGS

4.1     The work under crossing shall include necessary clearing, grading and trenching to required 
depths and widths, welding of casing (when required) and carrier pipes, coating, lowering-in, 
backfilling, clean-up, restoration to the original condition and further strengthening and protective 
works, testing, installation of assemblies, insulators and seals and temporary works such as 
sheet pilling, bridges, etc. 

4.2     The work shall be carried out in accordance with the approved drawings/ job standards, as 
directed by Owner/Consultant and to the satisfaction of Owner/Consultant and the authorities 
having jurisdiction over the facility crossed. The work carried out for road and railroad crossings 
shall meet the minimum requirements of API RP 1102, latest edition. 

4.3      Before the installation work of crossing commences the Contractor shall provide suitable 
barricade, temporary bridge/bypass work (especially where roads are open-cut) with railing, if 
required by Owner/Consultant for safety of traffic. Adequate traffic warning signals and/or traffic 
lights and suitable diversions shall be provided as directed by Owner/ Consultant or authorities 
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having jurisdiction over these areas. Such diversions shall not cross the pipeline where it has 
already been installed, unless proper safeguarding at Owner’s/ Consultant’s opinion is ensured. 

4.4     Prior approval from the statutory authorities shall be obtained to lay the pipeline across highways/ 
roads either by boring or by open-cut method. Installation of the crossing shall be by the method 
(i.e., boring/ open-cut) approved by Authorities having jurisdiction. Railroad crossings shall always 
be bored/ jacked. 

4.5    Pipeline can cross the road with open cut method without any casing pipe if there is no specific 
instruction in concerned authority’s permission. In such a case, crossing section shall be laid on 
soft soil/ sand bed of trench at specified required depth. The section shall be back filled with 
sand only. Subsequently the road shall be repaired/ constructed by appropriate methods to 
avoid sand erosion during monsoon. It shall be ensured that the road has been restored to it’s 
original condition to the entire satisfaction of owner/ consultant and the authority having 
jurisdiction over the road.  

4.6    Boring/ jacking of carrier pipes for crossings is allowed only if the pipes for boring/ jacking 
are provided with a suitable corrosion coating and CONTRACTOR remains liable for the 
suitability of the pipe and weld-coating of carrier pipes to be bored and for which coating 
and method of application are anyhow to be authorised by COMPANY without prejudice to 
CONTRACTOR's liability. In all other cases the carrier pipes shall be cased. 

4.7   Before start of the boring/ jacking CONTRACTOR shall execute a soil investigation and 
determine the ground water table. Based on these investigations CONTRACTOR shall prepare 
a construction drawing and submit to COMPANY for approval including time schedule and 
soil investigation report. The CONTRACTOR shall submit for approval of COMPANY the 
method of boring / trenchless to be carried out, depending on the nature of soil conditions, 
nature of crossing, local requirements etc. 

4.8    During the execution of boring the ground water table over the length of the boring shall be 
lowered up to at least 0.50 M below bottom of the pipeline. This water table is to be regularly 
inspected and maintained by CONTRACTOR and reported to COMPANY. To safeguard the 
stability of the bore pit, CONTRACTOR shall, if necessary in COMPANY's opinion, use a closed 
sheet piling which shall extend at least over 50% of the length in undisturbed soil. The length of 
the boring shall be in accordance with the length of the ROW of the crossing (road, railroad, 
etc.) with minimum 0.6 m extra on either side. 

4.9  In approaches to the crossing, CONTRACTOR shall eliminate unnecessary bending of pipe by 
conforming to the contour of the ground by gradually deepening the ditch at such approaches 
as directed by the OWNER. 

4.10   The bottom of the trench and/ or the pit for at least twelve (12) metres at the approach 
to each end of a casing shall be graded and if necessary backfilled with clean sand and 
compacted to an elevation that will provide sufficient and continuous support to the pipeline so 
that the pipeline remains correctly aligned at the casing ends during and after backfilling. 

4.11  The diameter of the hole for a bored section shall have a hole diameter as close as 
practicable to the outside diameter of the carrier or casing pipe. If excessive void or too large 
hole results, or if it is necessary, in the opinion of OWNER, to abandon the bored hole, prompt 
remedial measures such as filling the hole with suitable material shall be taken to the entire 
satisfaction of the  OWNER and Authorities having jurisdiction thereof at no extra cost to 
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OWNER. Equipment used for installation of casing pipe shall be of the type approved by 
OWNER. 

4.12   An installation consisting of hydraulic jacks shall be provided with easily readable pressure 
gauges (in bar) and sealable pressure limits. Their proper operation shall be demonstrated 
before the work is started. COMPANY can request that the maximum pressing force be 
limited. 

4.13   At the front of the pipe there may be a cutting ring which may be 12mm larger than the outside 
diameter for the pipe or casing. A lubricating pipe can also be used in jacking, the nipples of 
which shall not protrude from the cutting edge. Said lubricating pipe shall not be fixed to the 
pipe casing. When jacking, only biologically degradable lubricants shall be used  

4.14   Removal of soil from the pipeline during jacking shall be done mechanically by means of a 
standard, locked auger, which has to be safeguarded against jacking ahead of the pipe. 

4.15  During jacking the progress of the pipe to be jacked and the cutting capacity of the auger shall 
be mutually adjusted, by regulating the speed of the auger, to prevent the road from bulging 
(rpm too low) or cave-ins (rpm too high). In any case no more soil shall be removed than the 
volume of the pipe. The auger drive shall be provided with a clutch. 

4.16  The progress in the work, the readings of the gauge pipes, the jacking pressures observed, 
etc., shall be recorded in a log book, to be shown to OWNER upon request. All information 
shall be supplied to OWNER on completion of the work.  

4.17   If the jacking fails, the casing shall not be withdrawn. It shall be filled with sand and plugged 
at either end. The diameter of the casing pipe shall conform to API RP 1102 recommendations 
or as directed by the Engineer – in - charge. 

4.18   OWNER reserves the right to inspect certain lengths of pipes to assess damages, if any, to 
the corrosion coating of the carrier pipe used for boring. CONTRACTOR shall weld additional 
lengths of pipe and pull the required extra lengths of OWNER 's inspection. If during 
inspection any defects are noticed, CONTRACTOR, in consultation with OWNER, shall carry out 
the remedial measures required. 

4.19   While welding of the casing and vent/ drain pipes, internal high or low is not allowed. 

4.20   Welding of casing and vent/ drain pipes need not be radio-graphed, however, only normal 
visual checks shall be carried out. Before welding, the single length of pipe shall be inspected in 
order to check that there is no out of roundness and dents. When such defects are noticed, 
these must be completely removed before joining the pipes. If these defects cannot be 
repaired, the defective section shall be cut out. 

4.21  In the case of crossing where excavation has been authorised, the welding for the casing 
pipe and for a continuous section of the pipeline corresponding to the expected length shall 
be carried out in the proximity of the crossing. Casing must be laid immediately after the 
trenching. Casing pipe must be laid with a single gradient in order to allow for an easy 
insertion and, if necessary at a future date, to allow for the removal or replacement of the 
pipeline, leaving the casing undisturbed. 
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4.22 The assembly of vent pipe units as approved by OWNER shall be carried out by direct  
insertion and welding to the ends of the casing pipe before introducing the carrier pipe. The 
operation of assembling and extending the vent pipe shall be carried out in such a way that 
there is no contact with the carrier pipe. The painting/ coating of the vent pipes shall be applied 
before backfilling as per relevant specifications. 

4.23 The casing pipe shall be considered ready for installation of the carrier pipe, after careful 
inspection and internal cleaning with the removal of soil, mud, stones and other foreign 
materials. 

4.24   Insulators, as approved by OWNER, shall be securely fastened (cadmium plated) to the pipe 
with all bolts and fixtures firmly tightened. The number of insulators and spacing shall be as 
shown in the drawings or at 2.5m intervals (whichever is more stringent). At the end of both sides 
of the casing, a double set of insulators shall be installed. 

4.25   Care must be taken in pushing or pulling carrier pipe into the casing so that the pipe is aligned 
correctly in the casing and that the pushing or pulling force is evenly and constantly applied 
to avoid damages to the insulators. A nose piece having a diameter equal to that of the pipe shall 
be welded on the front and back end of the carrier pipe to facilitate installation of the carrier pipe 
properly in the casing and to keep it dry and clean. 

4.26  After installation of the carrier pipe section, the casing and the appurtenances, but prior to 
making tie-in welds and backfilling, an electrical test shall be conducted by the CONTRACTOR 
in the presence of the OWNER, to determine the resistance between the casing and the carrier 
pipe or the carrier pipe and the soil. After backfilling and compaction, additional tests shall be 
conducted to determine if the casing is electrically shorted to the pipe. If the installation is found 
to be shorted, CONTRACTOR shall make the necessary corrections and repairs at his cost, until 
a test to the satisfaction of the OWNER is obtained. 

5.0 CROSSING OF BURIED SERVICES

5.1   The pipeline under construction may pass above or below the existing buried facilities such as 
pipelines, cables, etc. Type of crossing shall be such that a minimum depth of cover, as required 
in the drawings and specifications, is guaranteed. The minimum clearance required between 
pipeline and the existing facility shall be 500mm unless otherwise specified. 

5.2     Whenever buried services in the ROW are to be crossed by Contractor, Contractor shall 
safeguard the buried facilities and the required protecting precaution shall be executed as 
approved by Owner/Consultant of the buried service. 

 For buried services to be crossed by boring /jacking, the provisions of relevant Operator 
specification shall be followed. 

6.0 MINOR WATER WAYS

6.1 Minor water crossing are crossings of (future) ditches, distributaries, canals, water courses, rivers,
streams, etc., whether the bed(s) contain(s) water or not, and not being specified as ‘Major Water
Crossing’ in the Contract.

6.2 Whenever minor water crossings in the ROW are to be crossed, Contractor shall install suitable
temporary bridges as advised by Owner/consultant / Authority jurisdiction and further comply with
the provision as laid down in this specification.
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6.3 Before executing the work, Contractor shall carry out detailed survey to determine the nature of flow
rate of the watercourse with the object of determining what precautions are necessary to be taken
care during period of execution.

6.4 In the case of crossings of watercourses for which no special methods of laying are required, crossing
spool piece shall be assembled and subsequently laid. Bends shall be of cold field type.

6.5 Whenever required by Owner/Consultant, Contractor shall, before start of construction, execute a soil
investigation. Based on such soil investigation he shall prepare construction drawings, work method,
Equipment and Manpower deployment and time schedule for approval by Owner/Consultant.

6.6 The depth of the existing bottom of a minor watercourse crossing shall be determined in relation to
the adjacent ground level by taking the average of four measurements.

6.7 Contractor shall take special care to check with the concerned authorities for special conditions
applying to working on, over, under or through minor water crossing and Contractor shall comply with
all such conditions. Written arrangements with authorities shall be drawn up in co operation with
Owner/Consultant.

6.8 The minimum cover over the pipe shall be as specified in the relevant approved drawings and
specifications.

6.9 For crossings beneath the bed of watercourses, the pipe section shall be made in such a way that it
conforms to the existing or future bed as indicated in the approved drawings. In crossings for which an
individual drawing has not been prepared, the minimum cover of the pipeline shall not be less than
that indicated in the standard drawings for a similar type of crossing.

6.10 Whenever the crossing requires a straight section of pipe between the lower bends coinciding with
the riverbed, this section shall be laid at a single horizontal level.

6.11 For crossing of ditches, canals, banked channels, etc., by boring, the pipe section shall be prepared,
laid and tested in accordance with the applicable provisions of Section 3.0 of this specification.

6.12 The Contractor shall arrange temporary installation on diversion as may be necessary; to ensure the
effective functioning of watercourses to be crossed, to the entire satisfaction of the concerned local
authorities as well as the Owner.

6.13 Banks and trenches of minor water crossings shall be backfilled with soil which is to be approved by
Owner/Consultant and shall be thoroughly compacted to prevent soil and bank erosion as per the
drawings and standards to the satisfaction of authorities having jurisdiction thereof and
Owner/Consultant.

6.14 Whenever boulders, rock, gravel and other hard objects are encountered, they shall not be placed
directly on the pipe. Sufficient earth, sand or other selected and approved backfill material shall be
placed initially around and over the pipe to provide a protective padding or cushion extending to a
minimum thickness of 30 centimeters around the pipe before backfilling remainder of the trench with
excavated or other material as per approved drawings and standards.

6.15 After the trench has been backfilled and during the clean up works, the minor water crossing shall be
cleaned at least across the whole width of the ROW.

6.16 When specified in the Contract, Contractor shall repair the ditch/ river/ stream bank with materials to
be supplied by him. The excavation shall be backfilled with well compacted soil, followed by a
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minimum 0.25m thick layer of properly shaped boulders (75mm to 150mm) encased in a net of
galvanized iron wire of dia. 3mm spaced at a maximum distance of 50mm to be laid over the
backfilled, compacted and graded banks.

6.17 The crossing of any embankments shall be carried out strictly in accordance with approved drawings.

6.18 No drilling work on embankments shall be permitted without prior written approval from the relevant
Authorities.

7.0 CASED CROSSING

7.1 Jacking of line pipe for crossing are not allowed at any circumstances. Whenever boring is to be
carried out, casing pipe shall be used.

Before start of the boring/jacking, Contractor shall carry out a soil investigation and determine the
ground water table. Based on such investigations, Contractor shall prepare construction drawing,
methodology, equipment and manpower deployment details and submit the same to
Owner/Consultant for approval which shall also include work schedule and soil investigation report.

During the execution of the boring the ground water table over the length of the boring shall be
lowered up to at least 0.50m below bottom of the pipeline. This water table is to be regularly
inspected and maintained by Contractor and reported to Owner/Consultant.

To safeguard the stability of the bore pit, Contractor shall, if necessary in Owner/Consultant’s opinion,
use a closed sheet piling, which shall extend at least over 50% of the length in undisturbed soil. The
length of casing pipe shall extend to the crossing (road, railroad, etc.), minimum 0.6m extra on either
side of the crossing (Road, railroad, etc.).

In approaches to the crossing, Contractor shall eliminate unnecessary bending of pipe by conforming
to the contour of the ground by gradually deepening the ditch at such approaches.

7.2 The bottom of the trench and/or the pit for at least twelve (12) meters at the approach to each end of
a casing shall be graded and if necessary backfilled with clean sand and compacted up to at least 95%
Proctor density to an elevation that will provide sufficient and continuous support to the pipeline so
that the pipeline remains correctly aligned at the casing ends during and after backfilling.

7.3 The diameter of the hole for a bored section shall have diameter as close as practicable to the outside
diameter of the carrier or casing pipe.

Equipment proper operation shall be demonstrated before the work is commenced to the satisfaction
of Owner/Consultant.
Removal of soil from the pipeline during jacking shall be done mechanically by means of a standard,
locked augur, which has to be safeguarded against jacking, ahead of the pipe. If, in the opinion of the
Owner/Consultant, fluid sand may arise, an inner pipe with funnel shall be used.

7.4 During boring/jacking the progress of the pipe to be jacked and the cutting capacity of the auger shall
be mutually adjusted, by regulating the speed of the augur, to prevent the road from bulging (rpm too
low) or cave ins (rpm too high). In any case no more soil shall be removed than the volume of the
pipe. Augur drive shall be provided with a clutch.
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7.5 During the progress of the work, readings of the gauge pipes, jacking pressure observed etc. shall be
recorded in a logbook which should be presented to Owner/Consultant upon request. All information
shall be supplied to Owner/Consultant on completion of the work.

7.6 Owner/Consultant reserves the right to inspect certain lengths of pipes to assess damages, if any, to
the corrosion coating of the carrier pipe used for boring. Contractor shall weld additional lengths of
pipe and pull the required extra lengths for Owner’s inspection. If during inspection any defects are
noticed, Contractor, in consultation with Owner/Consultant, shall carry out the remedial measures
required.

7.7 All the execution of the work, loading/unloading of material shall be carried out within the proximity
of the crossing as allotted by Owner/Authorities. Casing must be laid with a single gradient in order to
allow for an easy insertion and, if necessary at a future date, to allow for the removal or replacement
of the pipeline, leaving the casing undisturbed.

7.8 Welding of casing and vent/drain pipes need not be radiographed, however, only normal visual
inspection shall be carried out. Before welding, the single length of pipe shall be inspected in order to
check that there is no out of roundness and dents. If these defects cannot be repaired, the defective
section shall be cut out.

7.9 The assembly of vent pipe units as approved by Owner/Consultant shall be carried out by direct
insertion and welding to the ends of the casing pipe before introducing the carrier pipe. The operation
of assembling and extending the vent pipe shall be carried out in such a way that there is no contact
with the carrier pipe. The painting/coating on the vent pipes shall be applied before backfilling as per
relevant specifications/approved procedures.

7.10 The casing pipe shall be considered ready for installation of the carrier pipe, after careful inspection
and internal cleaning with the removal of soil, mud, stones and all other foreign materials.

7.11 Insulators, as approved by Owner/Consultant, shall be securely fastened to the carrier pipe with all
bolts and fixtures firmly tightened. The number of insulators and spacing shall be as shown in the
project drawings or at 2.5 meters whichever is more stringent. At the end of both sides of the casing, a
double set of insulators shall be installed. Casing insulators and end materials are to be conformed as
per Section 8.0 & 9.0 of this specification.

7.12 Care must be taken in pushing or pulling carrier pipe into the casing so that the pipe is aligned
correctly in the casing and that the pushing or pulling force is evenly and constantly applied to avoid
damages to the insulators. A nose piece having a diameter equal to that of the pipe shall be welded on
the front and back end of the carrier pipe to facilitate installation of the carrier pipe properly in the
casing and to keep it dry and clean.

7.13 After installation of the carrier pipe section, but prior to making tie in welds and backfilling, an
electrical test shall be conducted by the Contractor in the presence of the Owner/Consultant, to
determine the resistance between the casing and the carrier pipe or the carrier and the soil. These
tests shall show at least a resistance of 100000 ohm/m2 after backfilling and compaction. Additional
tests shall be conducted to determine, if the casing is electrically shorted to the pipe. If the installation
is found to be shorted, Contractor shall make the necessary corrections and repairs, until a test to the
satisfaction of the Owner is obtained.
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8.0 CASING INSULATORS

Pipeline insulators shall be used to support the carrier pipe inside the casing pipe and electrically
isolate the carrier pipe from the casing pipe at the cased crossings.
Manufacturer shall obtain prior approval from Owner/ Consultant on drawing/design of casing
insulators.

8.1 It shall be made in segments duly held together with cadmium plates. Bolts and nuts are to be
supplied with casing insulators.

The number of segments shall be two for pipe diameters up to 12” (generally). For larger diameters,
the number of segments may be more than two, but their number shall be kept minimum.

Casing insulators shall be made of injection moulded high density polyethylene or other material
equivalent or superior as approved by Owner/Consultant and shall meet the requirements given in
Table 1.

TABLE – 1: MATERIAL PROPERTIES FOR CASING INSULATORS

PROPERTY VALUE ASTM TEST METHOD

Dielectric Strength 450 500 Volts/Mil D 149

Compressive Strength 3200 psi D 695

Tensile Strength 3100 5000 psi D 638, D 651

Impact Strength 4 ft.lb./inch of notch D 256

Water Absorption 0.01% D 570

9.0 CASING END SEALS

Casing end seals are intended to be used for sealing the annular space between casing pipe and
carrier pipe at casing ends so as to prevent ingress of moisture and water.

Manufacturer shall obtain approval from Owner/Consultant on design/ drawing of end seals.

The seals shall be suitable for the casing and carrier pipe diameter as applicable for each case.

The casing end seal shall be flexible to cater for the expansion and contraction of carrier and casing
pipes and shall be able to tolerate both angular and concentric misalignment of casing pipe without
loss of sealing efficiency.
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The casing end seals shall be made of heat shrink high density radiation cross linked polyethylene
with an adhesive having a melt point suitable for the pipeline service temperature and ambient
temperature foreseen during construction. End seals material shall be resistant to heat, cold,
vibration, impact, abrasion, corrosive fluids, disbanding, organic and bio deterioration.

Material for casing end seals shall meet the requirements given in Table 2.

TABLE – 2: MATERIAL PROPERTIES FOR CASING END SEALS

PROPERTY VALUE ASTM TEST METHOD

Backing
(Sleeve and closure patch)

Tensile Strength
Ultimate Elongation
Heat Shock

2200 psi
400%
No visual cracks, flow
or drips (at 250°C, 4
hours)

ASTM D 638
ASTM D 638
ASTM D 2671

Adhesive

Ring and Ball softening point

Lap Shear

90°C

60°C – 25 psi
23°C – 250 psi
(2 inch/min.)

ASTM E 28

ASTM D 1002

System

Peel strength
(to casing and carrier pipe and
closure patch)

5 psi
(10 inch/min.)

ASTM D 1000

9.1 Inspection And Testing For Insulator & End Sealings:

Manufacturer/ contractor shall furnish material test certificates of the components used in the
assembly of casing insulators and end seal.

The manufacturer / contractor shall replace, at no extra cost, any material not conforming to the
material and performance requirements of this specification.

Manufacturer / contractor shall submit detailed specification of the materials used in the assemblies,
along with instructions for handling, use and installation of the material for OWNER approval prior to
procurement.

9.2 Documentation

Manufacturer shall submit documentation for Casing insulators and End seals, which shall include the
following as minimum:
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a. General Arrangement Drawings
b. Test and material certificates of all components used in the assembly of casing insulators and end

seals.
c. Application Procedures / Manuals
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1.0 SCOPE

This specification establishes the minimum requirements of materials, equipment and installation of
field joint anti corrosion coating of buried onshore pipelines factory coated with three layer
polyethylene or three layer polypropylene by heat shrink wraparound sleeves conforming to DIN EN
12068 class C– “Cathodic Protection – External Organic Coatings for the Corrosion Protection of Buried
Steel Pipelines”. Unless modified / replaced by this specification, all requirements of DIN EN 12068
shall remain fully applicable and complied with.

This specification shall be read in conjunction with the conditions of all specifications and contract
documents between Owner/ Consultant/ TPI and Contractor.

2.0 CODES AND STANDARDS

Reference has also been made to the latest edition (edition enforce at the time of floating the enquiry)
of the following standards, codes and specifications:

a)
PNGRB
Regulation
2009

: T4S Regulation, Petroleum and Natural Gas Regulatory Board

b) ISO 8502 – 3 :
Preparation of Steel Substrates before Application of Paints and
Related Products – Part 3 Assessment of Dust on Steel Surfaces
Prepared for Painting (Pressure Sensitive Tape Method)

c) ISO 8503 – 1 : Part 1: Specification and definitions for ISO surface profile
comparator for the assessment of abrasive blast cleaned surfaces.

d) ISO 8503 – 4 :
Part 4: Methods for calibration of ISO surface profile comparator and
for the determination of surface profile – Stylus instrument
procedure.

e) SIS 055900 : Pictorial Surface Preparation Standard for Painting Steel Surfaces

f) SSPC SP1 : Steel Structure Painting Council.

g) DIN EN12068 : Cathodic Protection – External Organic Coatings for the Corrosion
Protection of Buried Steel Pipelines

h) DIN 30672 : Coating of corrosion protection tapes and heat shrinking products
for pipelines

i) ASTM D 638 : Standard method of test for tensile properties of plastics.
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j) ASTM D 149 :
Standard Test Methods of Dielectric Breakdown voltage and
Dielectric strength of solid electrical insulating materials at
commercial frequencies.

k) ASTM D 257 : Standard Test Methods for D C Resistance or conductance of
insulating materials.

l) ASTM D 570 : Standard Method of Test for Water Absorption of Plastics.

In case of conflict between the requirements of this specification and that of above referred documents,
the most stringent requirements shall be followed.

3.0 MATERIALS AND EQUIPMENT

Contractor shall supply joint coating materials, all equipment and manpower required for a skillful
and adequate application of coating in the field in accordance with the specifications.

Contractor shall submit and demonstrate to Company proposed materials and works procedures for
applying field coating and repair procedures for same. These proposed procedures and all materials,
equipment and tools used in the work shall be subject to Owner’s approval.

3.1 Field Joint Corrosion Coating Material

Field joint anti corrosion coating material shall be either heat shrinkable wraparound sleeve or cold
applied tape suitable for a maximum operating temperature of (+) 65°C (Tmax) and shall conform to
designation EN 12068 – C HT 60 UV. In addition the field joint anti corrosion coating shall comply the
requirements specified in para 3.3 of this specification. Also suitable coating material shall be applied
for 3LPP coated pipes (if any) subject to the owner's approvals, other than Dirax sleeve for HDD
crossings.

3.2 Heat Shrinkable Wraparound Sleeves

Heat shrinkable wraparound sleeve shall consist of radiation cross linked, thermally stabilized, ultraviolet
resistant semi rigid polyolefin backing with a uniform thickness of high shear strength thermoplastic/ co
polymer hot melt adhesive. The joint coating system shall consist of a solvent free epoxy primer applied
to the pipe surface prior to sleeve application. The backing shall be provided with suitable means
(thermo chrome paint, dimple, or other means) to indicate the desired heat during shrinking in field is
attained. The sleeve shall be supplied in pre cut sizes to suit the pipe diameter and the requirements of
overlap.

The total thickness of heat shrinkable wraparound sleeve in the as applied condition shall be as follows:

Pipe Size (Specified Outside
Diameter)

Thickness (mm)

On Pipe Body (Min.) OnWeld Bead (Min.)

4” (114.3 mm) to 10” (273.0
mm) 2.5 mm 2.0 mm

12” (323.9 mm) to 18” (457.2
mm) 2.5 mm 2.0 mm
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20” (508.0 mm) to 30” (762.0
mm) 3.0 mm 2.5 mm

32” (812.8 mm) 3.0 mm 2.5 mm

The heat shrink wraparound sleeve shall have the required adhesive properties when applied on various
commercial pipe coating materials. The pre heat and application temperatures required for the
application of the shrink sleeve shall not cause loss of functional properties of the pipe coating.

The Contractor shall propose the specific grade of field joint coating system meeting the requirements
of this specification from manufacturers. In case the Contractor proposes to supply heat shrinkable
wraparound sleeve then the Contractor shall propose only those coating systems that have been
previously used in pipelines of same or higher than the size indicated in tender and above in a single
project for similar operating conditions.

3.3 Functional Requirements of Field Joint Coating

3.3.1 Properties of the PE backing shall be as follows:

Sl. No. Properties Unit Requirement Test Method

a. Tensile Strength
@+25ºC N/mm2 > 12 DIN EN 12068

b. Ultimate Elongation
@+25ºC % > 250 DIN EN 12068

c. Dielectric withstand
with 1000 Volts/ sec KV > 30 ASTM D 149

d. Water absorption,
@+25ºC for 24 hours % <0.05 ASTM D 570

e. Volume Resistivity
@+25ºC Ohm cm > 10 15 ASTM D 257

NOTE: Thermal Ageing Resistance is as per DIN EN 12068.
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3.3.2 Functional Properties of Joint Coating System (As applied) As applied field joint coating system shall
comply the requirements of DIN EN 12068, Table 1 and 2 corresponding to designation DIN EN 12068 –
C HT 60 UV, except as modified below :

Cathodic Disbondment Resistance at Tmax i.e. (+) 60°C shall be 20 mm when tested as per Annexure K of
DIN EN 12068. Test shall be carried out at (+) 60°C

Peel Strength shall be as follows:

Peel Strength Temp Unit
Requirement for
Mech. Resistance Class
C (minimum)

Test Method
as per DIN EN
12068

Inner to Inner +
Outer to Inner

@ 23ºC N/mm 1.5

Annexure B@T max N/mm 0.3

Outer to Outer
@ 23ºC N/mm 1.5

@T max N/mm 0.3

To Pipe Surface
@23ºC N/mm 3.5

Annexure C
@T max N/mm 0.5

To Factory Coating
@23ºC N/mm 3.5

@T max N/mm 0.5

Contractor shall obtain prior approval from Owner/Consultant regarding the Manufacturer of the joint
coating material and the specific grade of the joint coating system. Complete technical details
along with test certificates complying with the requirements of clause 3.2.1 and 3.2.2 shall be
submitted to Owner/ Consultant for this purpose. The Contractor shall furnish test certificates from an
independent DIN recognized/approved laboratory for all the properties required for the specified EN
designation of field joint coating and the requirements of this specification.

3.4 The materials shall not be older than their period of validity at the time of application by Contractor.
Deteriorated/decomposed material shall be disposed off and replaced by Contractor at his own expense.

Contractor shall ensure that the coating materials supplied by him are properly packed and clearly
marked with the following:

Manufacturer’s name

Material qualification

Batch number
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Date of manufacturing and date of expiry

CONTRACTOR shall be responsible for arranging all equipment and manpower required for application,
testing and inspection of coating and all required materials for field joint coating in accordance with this
specification.

3.5 Contractor shall ensure that the Manufacturer has carried out all quality control tests on each batch and
manufacturer shall provide test certificates to certify that the supplied materials meet the
manufacturer's specifications as indicated in the purchase order and as approved by
Owner/Consultant. Certificates and data sheets certifying the qualities of the coating materials shall be
submitted by Contractor to Owner/Consultant prior to application. Owner/Consultant reserves the right
to have the materials tested by an independent laboratory.

3.6 Materials shall be stored in sheltered storage in the manufacturer's original packing and away from
direct sunlight and in accordance with manufacturer's instructions.

3.7 Contractor shall provide and maintain mobile facilities which contain all necessary equipment and its
spares for cleaning, coating, repairs, inspection and tests.

3.8 Contractor shall furnish sufficient number of the following equipment and the required spares as a
minimum for inspection and test purposes for each crew:

a) Fully automatic full circle adjustable holiday detector with a visible and audible signal system for
inspection of coatings.

b) Thickness gauge for measuring thickness.

c) Contact type temperature recording thermometer.

d) Roughness profile measuring (Stylus) instrument

4.0 APPLICATION PROCEDURE

4.1 General

4.1.1 The application procedure shall be in accordance with manufacturer's instructions and the minimum
requirements specified below, whichever are the most stringent and shall be demonstrated to and
approved by the Owner/Consultant. Manufacturer's expert shall supervise the application and shall be
available at site upon request during qualification of application procedure and during construction at
Contractor's cost.

4.1.2 Operators for coating application shall be given necessary instructions and training before start of work,
by the Contractor. To verify and qualify the application procedures, all coating applied during the
qualification test shall be removed for destructive testing as detailed subsequently in this specification.
Contractor shall only utilize those operators who have been approved/pre qualified by the field joint
coating manufacturer.
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4.1.3 Oil, grease and salt shall be removed from steel surface by wiping with rags soaked with suitable
solvents such as naphtha or benzene. Kerosene shall not be used for this purpose.

4.1.4 Each field joint shall be blast cleaned using a closed cycle blasting unit. Steel or chilled shot and iron grit
shall be used and Garnet material with the second one. During blast cleaning the pipe surface
temperature shall be simultaneously more than 5°C or more than 3°C above ambient Dew Point, while
the ambient Relative Humidity shall not be greater than 85%. Prior to surface cleaning the surfaces shall
be completely dry. The surface shall be cleaned to a grade Sa 2½ in accordance with Swedish
Standard SIS 055900 with a roughness profile of 50 – 70microns. Surface roughness profile shall be
measured using an approved profile comparator in accordance with ISO 8503 1 and shall be calibrated
prior to the start of the work in accordance with ISO 8503 3 or ISO 8503 4. The blast cleanliness shall
be checked on every joint and the roughness profile shall be checked for 1 out of every 10 joints.

Dust, girt or foreign matter shall be removed from the cleaned surface by a suitable industrial cleaner.
The dust contamination allowed shall be of a rating max 2 as per ISO 8502 3. The frequency of checking
for dust contamination shall be 1 out of every 10 joints.

Blast cleaned field joint shall be coated within 2 – 4 hours according to the conditions below :

Relative Humidity (RH) > 80 % 2 hours

Relative Humidity (RH) 70 80 % 3 hours

Relative Humidity (RH) < 70 % 4 hours

Pipes delayed beyond this point or pipes showing any visible rust stain, shall be blast cleaned again.

4.1.5 The field joint surface shall be inspected immediately after blast cleaning and any feature of the steel
surface such as weld spatter, scabs, laminations or other imperfections considered injurious to the
coating integrity made visible during blast cleaning shall be reported to the Owner/Consultant and on
permission from Owner/Consultant, such defects shall be removed by filing or grinding. Pipes affected in
this manner shall be then re blasted cleaned if the defective area is larger than 50 mm in diameter.

4.1.6 The ends of existing pipe protective coating shall be inspected and chamfered. Unbounded portions of
the coating shall be removed and then suitably trimmed. Portions where parent coating is removed shall
be thoroughly cleaned as specified. The adjacent chamfered areas of the line pipe coating shall be
cleaned and abraded, to expose a clean uniform fresh surface of uncontaminated factory applied
coating.

4.1.7 All steel joint surfaces shall be thoroughly examined before the application of the coating in order to
ensure the surfaces are free of oil, grease, rust, mud, earth or any other foreign matter. All these
substances shall be removed before coating, to the procedures herein described.

4.1.8 Protection coating shall be applied on the joints immediately after the completion of cleaning operation.
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4.2 Application Procedure for Heat Shrink Wraparound/Sleeves

In addition to the requirements stated above, following shall be complied with:

4.2.1 The wrap around sleeve shall be of a size such that a minimum overlap of 50 mm is ensured (after
shrinking) on both sides of the yard applied corrosion coating of pipes.

In the cases where carrier pipe is installed by direct boring/jacking, the overlap on the mill coating for
the leading edges of the joints shall be minimum 200 mm. When this extra overlap is achieved by
providing an additional patch of heat shrink tape/wraparound, it shall be applied in such a manner
that the square edge of the patch on the joint coating is in the direction opposite to the direction of
boring / jacking.

4.2.2 Before centring the wraparound sleeve, the bare steel surface shall be preheated either with a torch
moved back and forth over the surface or by induction heating. The minimum pre heat temperature
shall be as recommended by manufacturer and shall be checked by means of contact type temperature
recording thermometer. Temperature indicating crayons shall not be used. Pre heat temperature shall
be checked on every joint. Care shall be taken to ensure that the entire circumference of the pipe is
heated evenly. Temperature measuring instruments shall be calibrated immediately before the start of
the works and thereafter at intervals recommended by the manufacturer of the instrument.

4.2.3 Upon pre heating, the pipe surface shall be applied with two pack epoxy primer of wet film thickness
200 microns or as per manufacturer’s recommendation whichever is higher, to cover the exposed bare
metal of the welded field joint and 10 mm min. onto the adjacent pipe coating if recommended by the
manufacturer. The wet film thickness of the primer shall be checked on every joint with a wet film
thickness gauge prior to installation of sleeve. Thickness gauge shall be calibrated once per shift.

4.2.4 Immediately after application of epoxy primer, the wraparound sleeve shall be entirely wrapped
around the pipe within the stipulated time recommended by the manufacturer. Sleeve shall be
positioned such that the closure patch is located to one side of the pipe in 10 or 2 O'clock position, with
the edge of the undergoing layer facing upward and an overlap of min. 50 mm. Gently heat by
appropriate torch the backing and the adhesive of the closure and press it firmly into place.

4.2.5 A heat shrinking procedure shall be applied to shrink the sleeve in such a manner to start shrinkage of
the sleeve beginning from the centre of the sleeve and heat circumferentially around the pipe. Continue
heating from the centre towards one end of the sleeve until recovery is completed. In a similar manner,
heat and shrink the remaining side. Shrinking has been completed when the adhesive begins to ooze at
the sleeve edges all around the circumference.

Visual appearance and void after installation on the body, area adjoining the weld and area adjoining
the factory applied coating. (To establish voids adjoining the weld and factory coating, a strip of 50
mmwide and 200mm long shall be stripped and examined.)

Owner/Consultant shall witness the tests and inspection. Regular application of field joint
coating shall commence only upon successful completion of the procedure qualification testing. Only

Qualified coater shall execute the job.
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After successful completion of the pre qualification testing as above, the entire field joint coating shall
be removed, the pipe surface re blasted and field joint coating re applied as per the requirements of
this specification.

4.3 Pre Qualification of Field Joint Coating System

The field joint coating system materials and the procedures proposed by the Contractor shall be pre
qualified during the sleeve installation start up phase. Five joints (5) shall be coated with the
requirements of this specification and then inspected and tested in accordance with the requirements of
this specification with respect to the following:

Surface preparation, cleanliness, roughness profile and dust contamination

Pre heat temperature (as applicable)

Primer thickness

As applied coating thickness

Holiday detection

Peel test at (+) 23°C & (+) 80°C on pipe surface & factory applied coating and at over laps (as applicable).
If required to achieve the temperature of (+) 80°C, suitable thermal blanket may be used.

Visual appearance and void after installation on the body, area adjoining the weld and area adjoining the
factory applied coating. (To establish voids adjoining the weld and factory coating, a strip of 50 mmwide
and 200mm long shall be stripped and examined.)

Owner/ owner’s representative shall witness the tests and inspection. Regular application of field joint
coating shall commence only upon successful completion of the prequalification testing.

After successful completion of the pre qualification testing as above, the entire field joint coating shall
be removed, the pipe surface re blasted and field joint coating reapplied as per the requirements of this
specification.

4.4 Application Procedure for Cold Applied Tapes

4.4.1 Cold applied joint protection tape shall be of the type, which can be applied by spiral wrapping on the
pipe.

4.4.2 Immediately after the completion of surface preparation, the approved primer of wet film thickness 150
microns or as per manufacturer’s recommendation whichever is higher, to cover the exposed bare metal
of the welded field joint and 10 mm min. onto the adjacent pipe coating if recommended by the
manufacturer. Any dirt on the primed surface shall be removed. If the primer is damaged, the damaged
area shall be cleaned and re primed.

4.4.3 Approximately 100 mm of inner wrap interleaving paper shall be peeled back and inner wrap shall be
applied with the thicker adhesive side to the pipe. Whilst continuously removing the interleaving paper,
the tape shall be spirally applied through a machine to provide a minimum of 55% overlap. Sufficient
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tension shall be applied to ensure good conformity, avoiding air pockets and also continuously smooth
out as the wrapping proceeds. The wrapping shall start and finish to give a minimum 50 mm overlap on
to the adjoining yard applied coating. Outer wrap shall also be applied in similar method.

5.0 INSPECTION AND TESTING

5.1 Visual Inspection

Visual inspection of the as applied coating shall be carried out on every joint, for the following:

Mastic extrusion on either ends of the sleeve shall be examined

There shall be no sign of punctures or pinholes or bend failure. The external appearance of the sleeve
shall be smooth, free of dimples, air entrapment or void formation. All sleeves shall be tested for
the presence of voids by knocking on the sleeves. A hollow sound compared to the remainder of
the sleeve may indicate the presence of voids under the sleeve. Such sleeve shall be tested for
adhesion at the discretion of the Owner/ Consultant.

Weld bead profile shall be visible through the sleeve

Visual indicator provided on the backing and the closure patch showing desired heat is achieved.

5.2 Holiday Inspection

The entire surface of each joint shall be inspected by means of a full circle holiday detector approved by
Owner/Consultant set to a DC voltage applicable as per the requirements of factory applied
mainline coating specification of Owner/ Consultant. Inspection of the sleeves shall be conducted only
after the joint has cooled below 50°C. The holiday detector used shall be checked and calibrated daily
with jeep meter. The detector electrode shall be in direct contact with the surface of coating to be
inspected.

No field joint shall be covered or lowered in the trench until it has been approved by the
Owner/Consultant.

5.3 As applied Coating Thickness

Coating thickness shall be checked by non destructive methods for each field joint. Average thickness of
the as applied coating on pipe body shall be established based on measurements at min. eight locations
i.e. four measurements on either side of the girth weld at 3, 6, 9 & 12 O’clock positions. To establish the
minimum thickness on the girth weld, four measurements shall be taken on apex on the weld at 3, 6, 9 &
12 O’clock positions. All such measurements shall be recorded. Owner/ Consultant reserves the right to
ask for additional measurements at any location on the field joint coating, whenever doubt arises.

5.4 Peel Strength Testing

5.4.1 One out of every 50 joint coatings or one joint coating out of every day's production, whichever is
stringent, shall be tested to establish the peel strength on steel and factory applied coating. Contractor
shall carry out such testing in the presence of Owner/Consultant.
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5.4.2 From each test sleeve selected as above, one or more strips of size 25 mm x 200 mm shall be cut
perpendicular to the pipe axis and slowly peeled off.

The required peel strength shall meet the requirements of this specification as applicable for (+) 23°C
or (+) 80°C whichever is feasible. This test shall be conducted between wrapping & metal and mill
coating & between layers at overlap with joint coating (wherever applicable). After removal of strip, the
bulk of adhesive shall remain adhered to the pipe showing no bare metal, otherwise, test shall be
considered failed. The adhesive layer that remains on the pipe surface shall generally be free of
voids resulting from air or gas inclusion. In case the peel strength test at a different temperature than
that specified is warranted due to the ambient site conditions, then the peel strength shall comply the
recommendation of the manufacturer. Manufacturer shall be asked to furnish peel strength values
corresponding to various expected temperatures, prior to start of the works.

5.4.3 If the sleeve does not meet the requirements of above clause 5.4.2, the adjacent two sleeves shall also
be tested. If the adjacent two sleeves are acceptable the test rate shall be increased to one sleeve every
twenty five until Owner/Consultant’s is satisfied. The test rate can then be reduced as per clause 5.4.1. If
either or both of the adjacent two sleeves do not meet the requirements of clause the field coating shall
be stopped.

5.4.4 Owner/Consultant reserves the right of 100% removal of sleeves if he is not convinced that the
requirements of clause 5.4.2 are achieved.

6.0 REPAIRS

6.1 If a field joint is detected to be unacceptable after testing as per section 6.0 of this specification the
Contractor shall, at his own cost:

determine the cause of the faulty results of the field coating.

mobilise the expert of manufacturer, if required.

Test to the complete satisfaction of the Owner/Consultant, already completed field coatings

stop field coating until remedial measures are taken against the causes of such faults, to the entire
satisfaction of the Owner/Consultant.

6.2 Contractor shall replace all joint coating found or expected to be unacceptable as per section 6.0 of this
specification.

6.3 Contractor shall, at his own cost repair all areas where the coating has been removed for testing by the
Owner/Consultant.

6.4 After the coating work on welded joints and repairs to the coating have been completed the
coating as a whole shall be tested with a spark tester before lowering or jacking the pipeline.
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6.5 Owner/Consultant shall be entitled to check the coating on buried pipelines or parts of pipelines with
equipment such as the "Pearson Meter" and the resistance meter. If coating defects are established, the
Contractor shall be responsible for excavation at such points, repairing the coating, spark testing and
backfilling the excavations without extra charge.

7.0 DOCUMENTATION

7.1 Prior to procurement of coating materials, Contractor shall furnish the following information for
qualification of the Manufacturer and material:

a. Complete information as per clause 3.1, DIN EN 12068 along with descriptive technical catalogues.

b. Test certificates and results of previously conducted tests, for all properties listed in clause 3.2 of this
specification.

c. Reference list of previous supplies, in last 5 years, of the similar material indicating the project details
such as diameter, quantity, operating temperature, year of supply, project name, contact person and
feedback on performance.

d. Once the Owner/Consultant's approval has been given, any change in material or Manufacturer
shall be notified to Owner/Consultant, whose approval in writing of all changes shall be obtained before
the materials are manufactured.

7.2 Prior to shipment of materials from the Manufacturer's Works, Contractor shall furnish the following
documents:

a. Test certificates/results as per Manufacturer's Quality Control Procedure for each batch of materials.

b. Specific application instructions with pictorial illustrations.

c. Specific storage and handling instructions.
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1.0 SCOPE

This specification covers the minimum requirements of design, material, installation and supply of
casing insulators and end seals intended to be used for cased pipeline crossings.

2.0 CODES AND STANDARDS

The related, standards referred to herein and mentioned below shall be of the latest editions prior to
the date of the purchaser's enquiry:

a) ASME B 31.8 : Gas Transmission and Distribution Piping System

b) API 1102 : Steel Pipeline Crossing Railroads and Highways

c) PNGRB ,
Regulations 2009 : T4S Regulation, Petroleum and Natural Gas Regulatory Board

3.0 FUNCTIONAL REQUIREMENTS

3.1 Casing Insulators

Pipeline insulators shall be used to support the carrier pipe inside the casing pipe and electrically
isolate the carrier pipe from the casing pipe at the cased crossings.

The Casing insulators shall have the following properties:

- Resist cold flow and will not soften at design temperature.

- Resist mechanical damage while being pulled into the casing

- Resist corrosion.

- Have high electrical insulating value and low water absorption, thus preventing leakage and
maintain electrical isolation between carrier and casing pipes.

- Have high compressive strength in order to ensure a permanent support to the carrier pipe.

- Have low friction, to offer less resistance to carrier pipe movement

Contractor shall obtain prior approval from the Owner on casing insulator manufacturer, design, drawings,
quality assurance and application methods.

3.2 Casing end seals

Casing end seals are intended to be used for sealing the annular space between casing pipe and
carrier pipe at casing ends so as to prevent ingress of moisture and water.
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Contractor shall obtain prior approval from the Owner on casing end seals manufacturer, design,
drawings, quality assurance and application methods.

4.0 DESIGN REQUIREMENTS

4.1 Casing Insulators

It shall be made in segments duly held together with cadmium/ xylan plated bolts and nuts, to be
supplied with casing insulators.

The number of segments shall be two for pipe diameters up to 12" (generally). For larger
diameters, the number of segments may be more than two but shall be kept to minimum.

The skid height shall be obtained by the following formula & shall be 2 inch (min):

Casing Internal Dia Carrier Outer Dia

2

Double insulators shall be installed at ends and shall be located at 300 mm from the end of the
casing. Another insulator shall be placed at a distance of approx. 1250 mm (max) from the double
insulators. The remaining insulators shall be installed at an equal spacing of approx. 2500mm
(max.) each (Refer Fig. 2 attached at the end for installation details). The support point of
successive collars shall be regularly staggered.

Material:

Casing insulators shall be made of injection moulded high density polyethylene or other material
equivalent or superior as approved by Owner and shall meet the requirements given in Table 1.

Table 1 : Material Properties for Casing Insulators

Property Value ASTM Test Method

Dielectric Strength 450 500 Volts/Mil D 149

Compressive Strength 3200 psi D 695

Tensile Strength 3100 5000 psi D 638, D 651

Impact Strength 4.0 ft.lb./inch of notch D 256

Water Absorption 0.01% D 570
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4.2 Casing end seals

The seals shall be suitable for the casing and carrier pipe diameter as applicable for each case. The
casing end seal shall be flexible to cater for the expansion and contraction of carrier and casing
pipes and shall be able to tolerate both angular and concentric misalignment of casing pipe without
loss of sealing efficiency.

The design of the casing end seal shall permit easy installation of the seal to the cased pipeline
crossing. It shall provide moisture proof seals when installed for the entire anticipated life of the
buried pipeline

Material:

The casing end seals shall be made of heat shrink high density radiation cross linked polyethylene
with an adhesive having a melt point suitable for the pipeline service temperature and ambient
temperature foreseen during construction. End seals material shall be resistant to heat, cold,
vibration, impact, abrasion, corrosive fluids, disbonding, organic and bio deterioration. The
manufacturer shall confirm compatibility of end seals with carrier pipe coating.

Material for casing end seals shall meet the requirements given in Table 2.

Table 2 : Material Properties for Casing end Seals

Property Value Test Method

Backing
(Sleeve and closure patch)

Tensile Strength
Ultimate Elongation
Heat Shock

2200 psi
400%
No visual cracks, flow or
drips (at 250 °C, 4 hours)

ASTM D 638
ASTM D 638
ASTM D 2671

Adhesive
Ring and Ball softening point

Lap Shear

90 °C

60 °C 25 psi
23 °C 250 psi
(2 inch/min.)

ASTM E 28

ASTM D 1002

System (as applied)
Peel strength
(To casing and carrier pipe and
closure patch)

5 pli
(10 inch/min.)

ASTM D 1000

5.0 DOCUMENTATION

Manufacturer shall submit documentation for Casing insulators and End seals, which shall include
the following as minimum.

i) General Arrangement Drawings
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ii) Test and material certificates of all components used in the assembly of casing insulators
and end seals as per section 4.0 of this specification.

iii) Application Procedures / Manuals

iv) Inspection and Testing

6.0 SUPPLEMENTARY REQUIREMENTS

6.1 The manufacturer shall replace, at no extra cost, any material not conforming to the material and
performance requirements of this specification.

6.2 Manufacturer shall submit all the documents, test reports, records and other information to the
OWNER for record after approval.

Fig 1: Casing Insulators
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Refer standard drawing for casing pipe details.
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1.0  SCOPE 

This Specification defines the minimum requirements for design, manufacture, inspection, testing,
transportation and supply of Long Radius Bends made from carbon steel line pipes for use in
onshore gas pipeline systems.

2.0 CODES AND STANDARDS

The manufacturer shall perform work in accordance with the latest edition of the following codes,
standards and specifications:

a) ASME Sec. V : Method for non destructive examination

b) BS EN 10204 : Metallic Products Types of inspection documents

c) ASME B 31.8 : Gas Transmissions and Distribution Piping System

d) BS EN ISO 6507
1 : Methods for Vickers Hardness Test – Testing of Metals

e) MSS SP 75 : Specification for High Test Wrought Weld Fitting

f) API 5L : Specification for Line Pipe

g) API RP 5L1 : Recommended Practice for Rail Road Transportation of Line Pipes

h) ASME Sec. II
Part A : Ferrous Material Specification

i) ASME Sec VIII
Div 1 & 2 : Boiler and Pressure Vessel Code.

j) ASME B 16.49 : Factory made wrought steel Butt welding Induction Bends for
Transportation and Distribution Systems

k) ASTM A370 : Standard Test Methods and Definitions for Mechanical Testing of Steel
Products.

l) ISO 15590 1 : Petroleum and natural gas industries induction bends, fittings, and
flanges for pipeline transportation system Part 1: Induction Bends

In case of conflict between the requirements of this specification and the reference documents,
the requirement whichever is more stringent shall prevail.
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3.0 MATERIALS

Bend shall be fabricated from bare steel line pipe of heaviest thickness available. Pipes with positive
wall thickness shall be used for fabrication of bends. The type of pipe to be used in fabrication of
bends shall be ERW API 5L Gr. X 52 or as indicated in the purchase order.

Unless specified otherwise in Purchase Order, the Line pipes for fabrication of bend shall be
provided by the CONTRACTOR. Only pipes with positive wall thickness shall be used for fabrication of
bends.

All mechanical properties of the bends after finishing shall be same as pipe specification.

One additional bend for each heat, nominal diameter and wall thickness shall be made by the
manufacturer for test purposes. Each test bend shall be bent to an angle of 90º. All examination and
test shall be performed on the test bends after final stress relieving. The result of all tests shall be in
accordance with the requirements of this Specification. The following tests shall be
conducted:

a) The bend shall be non destructively tested in accordance with 6.2 of this specification.
b) The dimensions of the bends shall meet the requirements of section 7.0 of this specification.

c) The bend shall be hydrostatically tested in accordance with Section 6.1 of this specification.

d) Tensile tests shall be performed in accordance with API 5L on transverse and longitudinal specimens
one each taken from the inner and outer radius and from the stop and start transition areas of the
bend. Tensile properties shall be in accordance with the Specification.

e) One transverse weld tensile test shall be performed by the Manufacturer to determine the yield and
tensile strengths. Such test shall be performed as per API 5L.

f) One set of three Charpy V notch impact test specimens shall be taken from each of the inner and
outer radii and from the stop and start transition areas of the bend. Impact test shall be carried out
as per ASTM 370 at 20 & 0 °C and impact energy shall be in accordance with the specification /
approved QAP.

g) One set of three Charpy V notch impact test specimens shall be taken from each of the following
locations for Welded Pipe Bend (for seamless Pipe, bend as per coupon):

Centre of the weld
Fusion line
2mm from fusion line
5mm from fusion line
Min. impact energy value at 20 °C shall be 35 J Avg. and 28 J Ind. and 100 J Avg & 80 J Ind. for
testing at 0 °C

h) One full wall macro section taken parallel to the longitudinal axis of the bend shall be removed from
the inner and outer radii and from the stop and start transition areas in the body of the bend. The
macro sections shall be polished and Vickers hardness tested in accordance with BS EN ISO 6507 1
shall be performed.

i) For bends manufactured from SAW pipes one face and one root guided bend test shall be
performed. For bends manufactured from EW pipes, reverse bend test shall be carried out .
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j) The fracture toughness test shall be determined by manufacturer at 0º C & 20 ºC.

k) Hardness test shall be carried out for each heat of steel. Hardness shall not exceed 248 HV10.

l) Metallographic examination (X200 & X400) shall be carried out as per material / manufacturing
specification. The grain size shall be 8 or finer as per ASTM E 112. Optical microphotograph shall be
provided along with final documentations.

4.0 PROCESS OF MANUFACTURE

4.1 Manufacturing Procedure Specification

The Manufacturer shall submit a manufacturing procedure specification (MPS) which shall meet all
the requirements of these specifications. The MPS shall include but not limited to a complete and
detailed procedure for the manufacture of high frequency induction bends and shall include all
proposed operations, in the correct sequence, together with all appropriate parameters and
methods by which the manufacturer proposes to monitor the parameters as listed below:

a. Sequence of operations;
b. Description of equipment and instrumentation;
c. Bending speed (mm/min);
d. Bending load;
e. Bending temperature;
f. Dimensional Control Procedure;
g. Hydrostatic Testing Procedure;
h. Quench variables (including flow rate);
i. Stress Relieving procedure;
j. Mechanical testing and inspection procedures;
k. Marking details;
l. Handling, transport and storage

Bidder has to submit work procedure with QA/QC plan for approval. Work shall commence after
approval from Owner/Consultant.

Failure of any of the qualification tests listed above shall cause rejection of the MPS and all induction
bends. Owner / Consultant reserve the right to demand re qualifications in the case of any changes
to the Owner / Consultant approved MPS or interruptions in the production of induction bends.

4.2 Manufacturing Procedure Qualification

Manufacturer shall perform the Manufacturing Procedure Qualification to demonstrate that the
procedure will produce bends with the requirements set forth in this specification. Test bends shall
be provided by Manufacturer for qualification of the MPS. Owner / owner representative reserves
the right to select the test bends.

Once the bending operation has commenced any stoppage of the activity shall not be permitted
until the entire bending process is completed.

Post bend stress relieving shall be applied over the entire bend and tangent lengths.
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5.0 MANUFACTURE OF PRODUCTION BENDS

5.1 Bends shall be manufactured in accordance with the Owner / Consultant approved MPS. Any
deviations from the MPS or any changes in the bend forming parameters used for the Manufacturing
Procedure “Qualification Test Bend shall be cause of rejection of MPS” or the performance of
additional test bends for re qualification of the MPS at Manufacturer’s expense.

5.2 All bends shall be manufactured by hot bending of the pipe by using high frequency induction
heating and forming.

5.3 All bends manufactured by induction welding shall be subject to post bend stress relieving by
tempering. Post bend heat treatment procedure including temperature and time shall be included in
the bend manufacturing procedure.

5.4 All bends shall be manufactured by using a type of bending equipment approved by the Owner/
Consultant.

5.5 The longitudinal weld seam shall be located at approximately 10º from the neutral zone, measured
from the outside of the bend made with welded pipe. Manufacturer shall provide a drawing which
shows the orientation of weld seam.

5.6 The Manufacturer shall, at no additional expense to the Owner / Consultant, furnish and use an
internal bending mandrel to achieve smooth and undistorted bends.

5.7 All bends having a difference between the maximum and minimum outside diameters in excess of
2.0% of the nominal outside diameter of the pipe, or having buckles, shall be rejected.

5.8 The minimum wall thickness of the pipe after bending shall not be less than the required nominal
design wall thickness of the pipeline.

5.9 Bends shall not have any circumferential joints.

5.10 All bends shall be provided with tangent length at both ends. Tangent length shall be 500 mm or
pipe OD whichever is more.

5.11 The Manufacturer shall supply all the bends with machined bevel at both ends in accordance with
API 5L. Bend angle and bend radius shall be as indicated in the Material/Purchase requisition. All
bends shall be non destructively examined in accordance with the requirements of Section 6.2 of
this specification.

5.12 Each bend shall be tested using a gauging pig consisting of 2 gauging plates. The diameter of the
gauging plates shall be 95% of the nominal internal diameter. The gauge plates shall be mounted 2D
or 300 mm (whichever is more) apart on each end of the gauging pig. Details of the gauging pig shall
be submitted to the Owner / Consultant for approval.

5.13 No repair by welding shall be allowed on any part of the bends.

5.14 Maximum allowable ripple in any section of the bend shall not exceed 1.0% of the outside diameter
of the pipe.

5.15 Any bend that is buckled or gouged by the bending operation shall be rejected.



Engineering Standard 

Doc No.  Rev 

5.16 ERW type pipe shall be used for fabrication of bends.

6.0 INSPECTION AND TESTING

The Manufacturer shall perform all inspection prior to shipment and tests as per the requirement of
this specification at his works prior to shipment. Inspection/ Material certificate shall confirm to EN
10204 3.2 certification.

6.1 Hydrostatic testing

All induction bends shall be hydrostatically tested at the Manufacturer’s works in accordance with
the requirements of API 5L. The test pressure shall be 100% SMYS with a hold time of 30 min.

The Manufacturer shall submit hydrostatic test pressure calculations to the Owner / Consultant for
approval.

All gauges used for measurement of pressure during hydrostatic testing of bends shall be calibrated
against a dead weight tester to the satisfaction of the Owner / Consultant before and after the test.
All pressure gauges used shall have an upper range of 1.5 to 2 times the minimum test pressure.

All hydrostatic pressure tests shall be chart recorded. The identification number of the induction
bends being tested shall be clearly recorded on the hydrostatic pressure charts.

Orientation of the weld seam of the pipe bends fabricated from welded pipes shall be such that any
pin hole leak in the seam area shall be clearly visible to hydrostatic testing operators and inspection
personnel.

6.2 Non destructive examination

6.2.1 Manufacturer shall submit a detailed procedure for all non destructive Tests to be performed on the
bend. The NDT procedure shall, as a minimum, include the following:

a) Equipment Details and Calibration Techniques
b) Qualification of NDT operators (shall be minimum ASNT TC 1A level 2)
c) Scanning Techniques (100% coverage)
d) Examination Techniques
e) Testing evaluation method
f) Preparation of Reports

6.2.2 All bends shall be subjected to non destructive testing in accordance with the requirements of
specification.

6.2.3 Non destructive examination shall be performed on all bends that have passed the hydrostatic
testing.

6.2.4 The surface of the bends to be examined shall be clean and smooth, free from dirt, paint or any other
foreign matter which would affect/influence the results of testing.

6.2.5 The entire outer surface of each bend and bevels shall be inspected for laminations and cracks by
Magnetic Particle Inspection in accordance with ASME Section V, article 7.
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6.2.6 The Manufacturer shall ultrasonically examine the weld areas of all induction bends for defects. Also
full body surface shall be examined ultrasonically for bends made by SMLS / welded pipes.

6.2.7 The full circumference of both ends of each bend after beveling shall be ultrasonically tested for
laminations over a length of 25 mm and acceptance limits shall be as per specification as referred in
Clause 2.0 of this specification.

6.2.8 Acceptance levels for MPI, UT and RT inspections shall be in accordance with specification.

6.2.9 The entire outer surface included extrados surface of each bend and bevel ends shall be inspected for
lamination by MPI in accordance with ASME Sec V.

6.3 Residual Magnetism

Manufacturer shall use a digital or analogue gauss meter with directional probe with an accuracy of
0.1 Gauss to determine the residual magnetism of the induction bend.

No residual magnetism in either longitudinal or transverse direction to the pipe axis shall be greater
than 15 Gauss.

Demagnetization shall be applied if the magnetic measurement shows values greater than the
acceptable limit of 15 Gauss.

The Manufacturer shall include the procedure for degaussing in the Manufacturing Procedure
Specification.

6.4 Surface Finish

Any irregularities in the surface contour of the bend caused by the bending operation shall be
rejected.
Manufacturer shall include a description of how surface irregularities shall be avoided and the
methods proposed to inspect such irregularities in the MPS.

6.5 Inspection by Owner/ Consultant

Owner/ Consultant’s representative reserves the right to perform stage wise inspection and witness
tests on all bends as indicated in 6.1 and 6.2 at manufacturer’s work, prior to shipment.

Manufacturer shall give reasonable notice of time and shall provide without charge reasonable access
and facilities required for inspection to the Owner / Consultant.

7.0 DIMENSIONAL REQUIREMENTS

All induction bends shall be of a minimum radius as specified in Purchase Order.

All bends shall be supplied to the dimensional tolerance specified in this specification and relevant
data sheets.
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Tolerances

The finished bends shall conform to the following dimensional tolerances in addition to MSS SP 75
requirements. However the ends of the tangent length of the finished pipe bend shall meet the
dimensional tolerances of the relevant line pipe specification referred in Section 2.0.

7.1 Bend Angle : (+) 0.5º
Bend Radius : (+) 0.5% of nominal bend radius.

7.2 The manufacturer shall check the wall thickness of the pipe ultrasonically before bending of 6D bend
(for piggable line) both the inside and outside rail, at approximately 15 degree intervals or 300mm
whichever is less. The wall thickness shall be measured ultrasonically after bending at the same
locations measured before bending. These measurements shall be taken at four equally spaced
locations around the pipe circumference at both welding ends of the bend. The measured wall
thickness shall be at least equal to the pipeline nominal wall thickness specified in the purchase
requisition.
If the pipes are free issue, the thickness of the finished bend shall comply with the requirement of cl.
no. 7.2.

7.3 Ovality in any plane in the finished bend shall not exceed 1.6 mm at any point. Ovality shall be
calculated using the following formula:

2(OD max – OD min)
Ovality =

OD nom

Where
OD max Maximum Outside Diameter
OD min Minimum Outside Diameter
OD nom Nominal Outside Diameter

The measurements shall be made over the circumference of the bend either at distances
approximately equal to pipe diameter or 300mm whichever is less. Minimum three measurements
shall be taken for each bend.

7.4 Off Plane

Off plane of bends shall not exceed ( /90) x 10mm, where is the bend angle in degree or the
tolerance limit specified in MSS SP 75, whichever is less. The measurement shall be in accordance
with MSS SP 75.

7.5 Any type of repair and sizing is not acceptable until unless approved by owner/ owner’s
representative.
Bevel and squareness of bend ends shall comply with the requirements of relevant company
specification referred in Clause 2.0.

8.0 MARKING, PACKING AND SHIPMENT

8.1 Material of 6D and 3D bends shall be as per pipeline material and shall be marked as per MSS SP 75
standard .
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8.2 The original pipe number and bend suffix shall be marked by die stamping at both ends on the bevel of
all bends. No die stamping shall be permitted on any other part of the bend.

8.3 As a minimum, for each bend, following markings are stenciled at both ends internally with indelible
paint.

8.4 Pipe original individual identification number and bend suffix heat number and original pipe number

a) Purchase order/Item number
b) Bend angle
c) Heat number
d) Owner/Consultant name
e) API 5L material grade
f) Specified wall thickness, outside diameter, bend angle, bend radius
g) Heat treatment
h) Measured weight
i) Any other information required by API 5L.

8.5 All loose and foreign material such as rust, grease etc. shall be removed from inside and outside of the
bend.

8.6 All bends except bevelled ends shall be coated internally and externally with a thin film of zinc
chromate red oxide paint for protection against corrosion during transit and storage. The coating
shall be easily removable in the field. Manufacturer shall furnish the details for the same

8.7 Both ends of the bends shall be suitably protected to avoid any damage to the bevel during transit by
means of metallic or high impact plastic bevel protectors.

8.8 Package shall be marked legibly with indelible marking ink to indicate the following:

a) Order Number
b) Tag Number
c) Manufacturer’s Name
d) Size (Inches) and wall thickness (mm)
e) Radius of bend (mm) and bend angle

9.0 DOCUMENTATION

Documentation relating to the supply of goods shall be provided by the Manufacturer. All documents
shall be reviewed and approved by the Owner / consultant.

Full certification of the procedure and results of bending, inspection and testing shall be provided by
the Manufacturer.

Certification shall cover all results required by this specification. All certificates shall be marked with
sufficient information to enable full traceability to the items it represents and the relevant
specifications and procedures.
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1.0 SCOPE

This Specification defines the minimum technical requirements for the various activities to be
carried out by Contractor for Inspection & Testing of Production Weld.

2.0 CODES AND STANDARDS

The following specifications shall apply in conjunction with the following (all latest editions) codes
and standards:

i) API 1104
ii) ASME B31.8
iii) ASTM E94

iv) ASTM E 142

v) ASNT, recommended practice no. SNT TC IA supplement A.
vi) ISO R 148
vii) ASTM A370
viii) ASME Sec. V

Except otherwise stated by the Owner / Consultant for the number of field butt welds selected for
non destructive examination, the provisions of ASME B 31.8 shall govern.

The Owner/ Consultant shall determine the non destructive examination method applicable and
their specific field application.

The Owner/ Consultant shall supervise and inspect the welding activities in accordance with the
provisions laid down in the Codes.

The Owner/ Consultant are also exclusively responsible for its personal interventions and decisions
as supervisor and inspector of the welding activities.

Except otherwise stated by the Owner and the Consultant. The inspection and testing of
production welds will be carried out in accordance with the provisions of the ASME B 31.8 code
and the standard mentioned in this chapter.

3.0 TESTING OF WELDED JOINTS AND ACCEPTANCE CRITERIA

Production weld test is for mainline shall be tested prior to painting or coating.

3.1 Non – Destructive testing

3.1.1 Visual Inspection

Inspection of all welds shall be carried out by owner/ consultant as per the latest editions of the
applicable codes and specifications. All finished welds shall be visually inspected for parallel and axial
alignment of the work, excessive reinforcement, concavity of welds, shrinkage, cracks, under cuts,
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dimensions of the weld, surface porosity and other surface defects. Undercutting adjacent to the ted
weld shall not exceed the limits specified in the applicable standard/ code.
The visual inspection shall be interpreted in accordance with API 1104 with the following additional
requirements:

Arc ignition Points
o 0.5 mm: acceptable if ground out
o > 0.5 mm: unacceptable and cut out

Clamp Crates
o 0.5 mm: acceptable if ground out
o 0.5 to 1.5mm = Acceptable if ground out and welded according to repair procedure and also

specify above 1.5 = unacceptable and cut out.

3.1.2 Radiographic Testing
3.1.2.1 Test method and acceptance criteria

Radiographic testing with X rays or gamma rays shall be carried out in accordance with the
provisions of API 1104. All butt welded joints of mainline as well as of station piping shall be 100%
radiographic tested irrespective of the class location.

3.1.3 Ultrasonic Testing
3.1.3.1 Test Method and Acceptance criteria

The ultrasonic testing shall be carried out in accordance with ASME V Art. 5 and API 1104.
The number of field joints welds selected for ultrasonic examination is specified by the Owner /
Owner representative.

3.1.3.2 Scope of the Test

a) Minimum test planned
For the stations and valves stations all welds shall be inspected by ultrasonic testing.
Welded joints (e.g. tie in welds) shall be 100% ultrasonically tested.
If any pipe end is cut by more than 50 mm, the re bevelled end shall be ultrasonically
tested for any lamination.

b) Supplementary Tests
Further to a decision by the Owner / Consultant (for example in the event of cracks) all the
welds carried out in the course of that day may be tested with ultrasonic testing and if
necessary this inspection may be extended to all welds. If these tests bring to light any
defective welds, the Contractor shall carry out the repairs at his own expense.

3.2 Other test method

As well as the non destructive tests describe above, the Owner / Consultant, may decide to carry
out additional destructive or non destructive tests, such as:
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Magnetic Particle Test
All tie in weld & Fillet weld shall be 100% Magnetic particle tested.
All re bevelled pipe end shall be magnetic particle tested.
All repair areas shall be verified by either LPT / MPT as directed by site in charge

Liquid Penetratrant Test
All repair areas shall be verified by either LPT / MPT as directed by Owner/ Owner’s
representative.

Weld Sampling
Any other destructive or non – destructive test methods

The acceptance criteria for the magnetic partial test and liquid penetrant test are defined on the
basis of the following standards:

Magnetic particle test
o Method: ASME V Art 7
o Acceptance criteria ASME VIII Div I – App. 6 and API 1104.

Liquid penetratant test
o Method: ASME V Art 6
o Acceptance criteria ASMEVIII – Div I – App. 6 and API 1104

The acceptance criteria for the weld samples shall be the same as for the welding procedure
qualification.

3.3 Destructive test

At least one production weld (to be chosen by Owner) will be cut out during the first week of
welding production for each thickness and sent for destructive testing. 5 test specimens of impact
test shall be carried out for production weld. One highest and one lowest energy value out of 5 test
specimens to be discarded. Finally 3 test specimens of impact test shall be considered. In case of
production weld failure, two (2) more additional joints has to be conducted for same days, same
welders and same thickness for which production joint failed.

Other production welds (cut out) to be sent for destructive testing shall be minimum one no. out of
every 1000 welding joints & any additional tests deemed necessary by Owner in view of
inconsistent quality of production welds, % of weld repair and performance track record of
qualified welders. The location of Production welds for carrying out Destructive Testing will be
chosen by Owner/Owner’s representative Contractor will not be entitled for any compensation for
any destructive test deemed necessary by Owner.

The destructive tests must be carried out in accordance with section 5.6 of API 1104. All tests will
be carried out in laboratory approved by Owner.

Contractor will not be entitled for any type of compensation for any destructive test deemed
necessary by Owner/ Consultant.
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The destructive testing shall be carried out in accordance with annexure of welding specification.
All tests shall be carried out in Owner /Consultant approved laboratory.

3.4 Identification of incompetent welders

Welding joints shall be identified as failed if following non destructive testing concludes results as
follows;

a. If radiography fails in two consecutive welds.
b. If UT shows defects in two consecutive welds.

4.0 IMPLEMENTATION OF THE NON DESTRUCTIVE TESTS

Radiographic tests will be carried out daily after the completion of the welding on the day’s
welding pipeline stretch.

No tests shall be carried out on strings, which are still being welded even if the usual deadlines are
compromised as a result.

Ultrasonic tests shall in principle be carried out 24 hours after welding.

5.0 ANNOUNCEMENT OF TEST RESULTS

The NDT results shall be sent to contractor by Owner / Owner representative/ TPI during normal
working hour in the following day as agreed with Owner.

5.1 Welding of tie ins and repairs

5.1.1 Radiographic Testing
Subject to the approval of the Owner / Owner representative, in urgent cases, TPI shall inform the
Contractor verbally of the provisional test results within the hour following the photograph by
interpreting the wet film.

The results shall not be definitive until the dry firm has been examined.

The deadline for verbal communication of the definitive results shall be twelve hours following the
announcement of the results when they have been interpreted from the wet film.

5.1.2 Visual and ultrasonic Testing
The results of these tests shall be given verbally at the time of the test.
Written communication of the results shall be by means of inspection test report.

6.0 INSPECTION OF FILMS BY CONTRACTOR

Before carrying out any repairs, the Contractor may inspect the relevant film himself. The film
remains the property of the Owner.
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7.0 LOCAL REPAIRS AND CUT OUT DEFECTIVE WELDS

The Contractor shall be obliged to repair welds or re weld or cut out welds which are deemed
defective by the owner/ consultant/ TPI. This shall be carried out within normal working hours.

Each repair of defective weld, whether local or total, shall be carried out within two working days
following the announcement of the results by owner/ consultant/ TPI.

Section 10 of API 1104 is applicable with the following requirements.
All cracks other than carter cracks or star cracks (ref 9.3.10 of API 1104) shall not be repaired
by welding. The cracks must be removed by cutting out the weld.
All other defects except superficial defects detected by NDT can only be repaired by welding
after approval by owner/ consultant/ TPI on site.
Superficial defects can be removed by grinding provided min. thickness of pipe is respected.
After grinding, the ground area will be inspected by liquid penetrant test or magnetic particle
test.
The weld repairs shall be tested by X rays, UT and / or MT as required by owner/ Owner
representative / TPI at site.
A second repair on weld is not acceptable and weld must be cut out if defects are detected in
repair.
In case of cut out of weld, & zone of at least 5 cm of the pipe material shall be removed on
both side of the weld. The new bevel should be checked by penetrant test in the absence of
defect.
The cut out welds shall be preserved in the weld number for further investigation.
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1.0 SCOPE

This Specification defines the minimum technical requirements for the various activities to be
carried out by Contractor for Inspection & Testing of Production Weld.

2.0 CODES AND STANDARDS

The related, standards referred to herein and mentioned below shall be of the latest editions prior to
the date of the purchaser's enquiry:

ASME B 31.8 : Gas Transmission and Distribution Piping System

OISD : Natural Gas Transmission Pipelines and City Gas Distribution Networks

PNGRB,
Regulation 2009 T4S Regulation, Petroleum and Natural Gas Regulatory Board

3.0 DRYING ACTIVITIES

The contractor shall perform the following for drying the pipeline:

DEWATERING Removal of hydrotest water from pipelines

SWABBING Reducing the amount of remaining water in the pipeline, left after dewatering
operations, and spreading it as a thin film on the inside wall on the pipeline

DRYING Drying the gas pipeline to the required degree of dryness

PURGING Purging or filling the pipeline with nitrogen (as applicable) and keeping it under positive
pressure if commissioning is delayed

Contractor shall develop procedure accordingly and carry out applicable activities after obtaining
owner's approval for the same.

4.0 DEWATERING AND SWABBING OF PIPELINE

4.1 Dewatering
Dewatering shall be performed to remove major amount of test water from the pipeline using a
propellant and a pig train.

The dewatering operation shall consist of at least two dewatering runs when air is used as propellant
for pig trains. In case the propellant is the product that the pipeline will ultimately carry, only one
dewatering run is required.

The contractor shall propose the minimum speed and back pressure of the pigs in order that
continuous operation will be performed without the pig getting stuck. Necessary calculations shall be
submitted by CONTRACTOR in this regard. CONTRACTOR shall also submit a contingency plan for
retrieval of stuck pigs if any.

Contractor shall provide a suitable compressor for oil free air with sufficient capacity and pressure.
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The pigs shall be removed immediately by the CONTRACTOR in the presence of OWNER
Representative upon arrival at the receiving end. CONTRACTOR shall ensure that the bulk of the water
has been removed from the pipeline before taking up the next stage of the drying operations.
CONTRACTOR shall specify when the dewatering phase is to be considered complete and shall take
approval of the OWNER before proceeding further.

As a minimum the CONTRACTOR shall continue the dewatering operation till majority of water is
removed from the pipeline.

4.2 Swabbing

The swabbing operation consists of running several pig trains through the pipeline. During the
swabbing operation, the remaining water in the pipeline shall be reduced and spread out in the form
of a thin water film over the pipeline wall to obtain a more efficient drying operation.

The CONTRACTOR shall submit the detailed procedure and the duration of the swabbing operation
and obtain OWNER approval before starting the operation.

The pig velocities during the complete swabbing operations shall not exceed 7.0km/hr. CONTRACTOR
may use polyurethane cup pigs followed by foam pigs for the swabbing operation.

If dewatering pigs are used, the minimum speed and the backpressure of the pigs to maintained
during dewatering operation shall be proposed by the contractor to do continuous operation and
without pig getting stuck.

CONTRACTOR shall weigh and measure the pigs prior to launching and on arrival of the pigs at the
receiving end.

Contractor shall ensure that the pipeline shall be free from dust and debris after swabbing operation
and final cleanliness of the pipeline shall be subject to approval of the OWNER.

Acceptance criteria

Acceptance criteria of the swabbing operation Difference in weights of pig before and after passing
through the pipeline shall be limited to 5% of its original weight.

Before proceeding to the next stage of operations, the contractor shall ensure that bulk of the water
has been removed from the pipeline system and swabbing is done to meet the requirement of EGP.

Note 1: After dewatering and swabbing of the main pipeline segment , electronic geometry pigging
(EGP) of the pipeline shall be done by the contractor as applicable.
Note 2: Ideally, EGP shall be followed by commissioning activities of the pipeline as applicable. If
subsequent to EGP activities, commissioning activities of the pipeline is taken up after long time delay
then adequate measures should be taken to inertize the pipeline during this idle period so that
internal corrosion does not occur. Suitable inertizer should be introduced in the pipeline and the
pipeline should be kept bottled up with this inertizer inside it.

Note 3: All the pigs including bi directional pigs required during pre commissioning to be arranged by
contractor as applicable.
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6.0 DRYING

In order to remove the remaining water after swabbing at low points in the pipeline and in body
cavities of valves, instruments, and in other connected piping, drying of the pipeline system shall
performed. The CONTRACTOR may choose any of the following methods of drying as applicable.

Digital dew point meter shall be used for checking the dryness. Wet bulb with dry ice is not
acceptable.

The CONTRACTOR may choose any of the following methods of drying as applicable:

6.1 Vacuum Drying

The residual water in the pipeline left after the swabbing operation shall be removed by means of
boiling the water below the vapor pressure in the pipeline. The vapor shall be drawn from the pipeline
until the specific dryness has been achieved.

The vacuum drying operation shall commence as soon as possible after the swabbing is completed but
not later than 30 hours after the swabbing operation has been completed. The vacuum drying
operation shall consist of four stages i.e., evacuation stage, boiling stage, air purge dryness test and
the final reduction of line pressure.

During air purge dryness test the dew point measured at the suction end shall not deviate by more
than 1 °C from the dew point measured at the inlet end during the 24 hour test period. If it is more
than 1 °C it is implied that the pipeline still contains free water.

The pipeline shall be dried up to a dew point of at least ( ) 8 °C at atmospheric pressure.

The dew point at the input and output ends shall be measured to ensure that required dew point is
achieved. As a final acceptance the dew point stated above shall be maintained for a period of 48
hours.

Upon completion of the drying operation CONTRACTOR shall submit evidence to substantiate that the
pipeline has been dried to the required dryness level. This evidence shall consist of data related to the
following stages of the operation.
A rapid decrease of pressure at the end of the boiling stage
A conclusive result of the air purge dryness test
A steep pressure drop rate during the final draw down, which shall correspond with a calculated rate.

If any of the aforementioned criteria do not give a conclusive result that the pipeline has been dried to
the required level, CONTRACTOR shall repeat the vacuum drying operation by continuing the boiling
stage followed by the air purge test and the final draw down, until a conclusive result of the required
dryness of the pipeline has been established and proven to the satisfaction of OWNER.

6.2 Super Dry Air Method

The residual water in the pipeline left behind after the swabbing shall be removed by means of
absorption of the water into dry air blown through the pipeline.

Contractor shall specify the procedure and duration of the air drying method, which shall be approved
by owner.
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The air drying operation shall commence as soon as possible but not later than 24 hours after the
swabbing is completed.

The air drying operation consists of two stages namely, the pigging stage and the air purge dryness
test. Oil free and dry air shall be used.

The air shall have dew point below the required dew point in the pipeline. The pipeline shall be dried
up to a dew point of ( ) 8 °C at atmospheric pressure.

The dew point at the inlet and outlet ends shall be monitored to ensure that the required dew point is
achieved.
As a final acceptance, the dew point stated above shall be maintained for a minimum period of 48
hours.

7.0 PURGING

During the purging operation the air left in the pipeline shall be replaced by dry nitrogen before
admitting the hydrocarbon that the pipeline will ultimately carry.

The purging operation shall start as soon as possible after the drying operation has been completed
and approved by the owner. If nitrogen purging is carried out after the 24 hours of completion of
drying CONTRACTOR to re perform the air dryness test prior to commencement of the purging
operation.

Contractor may use dry nitrogen instead of dry air for drying operation and obtain desired drying level
corresponding to 8 0C air dew point at exit end and oxygen below 2% (v/v).

The purging operation procedure may vary as per the drying procedure. CONTRACTOR shall submit
the detailed purging procedure for approval of the OWNER prior to its implementation.

8.0 ACCEPTANCE OF WORK

Upon completion of the dewatering, swabbing, drying and purging operations written approval shall
be obtained from the OWNER to terminate the operations.

Approval for such termination shall be given only after completion of the following conditions:

The required accuracy of measuring equipment and records has been demonstrated.
All data, records, calculations and duly completed forms have been submitted.

The drying criteria as specified and detailed in the approved procedures in terms of residual water,
required dew point and/or other requirements established have been satisfactorily attained.

The work shall only be considered to be completed after receipt and approval of the final report.

The CONTRACTOR shall repeat part or the whole of the dewatering, swabbing, drying operations
under any of the following circumstances as determined by the OWNER.
The accuracy of the measurements is considered to be insufficient.
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The submission of data, records, calculations, and other documentation is considered to be
insufficient or inconclusive.

The acceptance criteria established for the drying and purging operations have not been met to the
satisfaction of the OWNER.

9.0 DOCUMENTATION

Final report shall be submitted to the OWNER not later than 30 days after acceptance of the work.

CONTRACTOR shall submit to the OWNER for approval the complete description, detailed procedure
and time schedule of all the dewatering, swabbing drying and purging operations.
CONTRACTOR shall ensure that the documents are related to the as built conditions of the pipeline.

All documents, procedures, calculations, schedules and details of the equipment shall be in SI units.
Documents shall also contain all safety plans procedures to be followed while carrying out the
activities.

Upon successful completion of the work CONTRACTOR shall prepare a final report of the work which
shall include necessary charts, diagrams, graphs, calculations, recordings/daily logs, measurements
and details of the operation etc. Report shall also include all certificates of calibration of instruments
required together with records of calibration performed at site just prior to the start of operation.
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1.0    SCOPE

1.1 This specification defines the minimum technical requirements for the various activities to be
performed by the Contractor for the engineering, design and construction of pipeline at major
crossings using horizontal directional drilling technique.

1.2 This specification shall be read in conjunction with the requirements of specification and other
documents included in the CONTRACT between owner and Contractor.

1.3 Contractor shall, execute the work in compliance with laws, by laws, ordinance and regulations.
Contractor shall provide all services, labour, inclusive of supervision thereof, supply of all materials
(excluding “Owner supplied Material), equipment, appliances etc.

1.4 Contractor shall take full responsibility for the stability and safety of all operation and methods
involved in the work.

1.5 Contractor shall be deemed to have inspected and examined the work area and its surroundings and
to have satisfied himself as far as practicable with the surface conditions, hydrological and climatic
conditions, the extent and nature of the work and materials necessary for the completion of the work,
and the means of access to the work area.

1.6 Contractor shall be deemed to have obtained all necessary information with regard to risks,
contingencies and all other circumstances, which may influence the work.

1.7 Contractor shall, in connection with the work, provide and maintain at his own costs all lights, guards,
fencing, as necessary or directed by Owner or their representative.

2.0 CODES AND STANDARDS

Reference has been made in this specification to the latest edition/ revision of the following codes,
standards and specification.

a) ASME B 31.8 Gas Transmission and Distribution Piping System.

b) API RP 1102 Steel pipeline crossing railroads and highways

c) OISD 226 Natural Gas Transmission Pipelines and City Gas Distribution Networks

d) PNGRB T4s Technical Standards & Specifications including Safety Standards

In the event of conflict between any of the above specification/standard or between any standard and 
this specification, the more stringent shall apply.

3.0 DESIGN & ENGINEERING

3.1 The limits of each crossing shall be determined by the Contractor on the basis of crossing profile based
on survey drawings, design, equipment, installation technique and site condition. Detail engineering
for the crossing shall be prepared by contractor and get approved from owner/consultant.

3.2 Within the entire limits of crossing, the minimum cover to top of coated pipe shall be as specified in
the pipeline design basis document.
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However, wherever the drilled length for a crossing includes the crossings of obstacles such as roads,
railroads, canals, streams, etc. The following minimum requirements of cover to the pipe shall be
satisfied unless specified otherwise in pipeline design basis.

In case the pipeline crosses other utilities, viz., other pipelines, sewers, drain pipes, water mains,
telephone conduits and other underground structures, the pipeline shall be installed with at least 500
mm free clearance from the obstacle or as specified in the drawing or such greater minimum distance
as may be required by authorities having jurisdiction. Also in all cases, the minimum covers specified
above shall be maintained within the entire limits of crossing.

3.3 The entry and exit points of the pipeline at ground level shall not come within the limits of crossing as
defined in the crossing drawings.

3.4 Level of the pipeline considering the Geo technical hydrological data provided by the owner for basic
route detail. However, detailed survey data shall be collected by the Contractor before execution of
work.

3.5 Contractor shall carry out calculations for determining the maximum permissible overburden on pipe,
to check that the empty pipeline is safe from collapse at any point along the drilled crossing section.
Contractor shall submit these calculations to Owner for approval.

The minimum requirements of limits of each river crossing shall be as defined in the preliminary
drawings furnished by Owner/Consultant. Contractor may change the limits slightly to suit his
requirement and installation technique, with prior written approval from Owner/Consultant and
authorities having jurisdiction.

3.7 Pipeline Axis

The plane containing the pipeline route axis shall be perpendicular to the horizontal plane. There shall
be no bending of the pipeline route axis at depths shall lower than 2 meters below ground level.

3.8 Back reamed hole and Pipeline Interface

3.8.1 Contractor shall derive combination of:
Back reamed hole diameter
Bentonite density
Pipeline submerged weight in bentonite (and means to achieve that weight) to optimise the crossing
design in terms of pipeline stresses and power requirement

3.8.2 Contractor shall indicate what maximum shear stress in the pipeline coating will result due to above
parameters and other characteristics described in this section.

3.8.3 Contractor shall furnish all calculations for Owner’s approval. If shear stress in pipe coating is, in the
opinion of Owner, beyond the permissible limits, Contractor shall revise his choice of parameters to
reduce shear stress on pipe coating to permissible value.

3.9 Contractor shall determine in the minimum allowable elastic bend radius for pipe from the following
consideration:

3.9.1 Maximum longitudinal stress during installation

Total maximum longitudinal stress in the pipeline due to tension and bending at any location shall not
exceed 90% of the SMYS of the pipe material.
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Contractor shall, in order to check this requirement, evaluate the maximum tensile forces to which the
pipeline is subjected to at any phase of its installation during the pulling operation.

Contractor shall, evaluate the maximum tension forces to which the pipeline is subjected for following
phase of its installation during the pulling operation

a) Stress in the pipe at the beginning of the pull

b) Stress in the pipe upon finish of the pull in

c) Stress in the pipe due to over bend

3.9.2 Maximum Equivalent Stress during Final Hydrostatic Test

After installation, the pipeline shall be hydrostatically tested to a minimum test pressure equal to 1.5
times the design pressure or at a pressure stipulated in the Special Conditions of Contract whichever is
higher. However, during hydrostatic testing, the combined equivalent stress in the pipeline due to
bending and test pressure shall not exceed 90% of the SMYS of pipe material.

3.9.3 Maximum Equivalent Stress during Service

Permissible values of maximum equivalent stress during services shall be governed by the
requirements of ASME B 31.8. The details of pipeline operating parameters are provided in the Special
Conditions of Contract.

3.9.4 The minimum allowable radius of curvature for the pipeline shall be the highest value of the minimum
pipeline elastic radius as computed from the considerations outlined above after correction for drilling
inaccuracies or multiplication by the factor 1.85, whichever results in the highest permissible value of
minimum elastic bend radius.

3.9.5 Contractor shall submit all calculations for Company’s approval along with procedure.

3.10 Pipeline Configuration along the Support String before Entry Point

3.10.1 Contractor shall determine the required pipeline configuration in order to allow smooth pull in the
crossing entry point and admissible stress in the supported pipeline string.

Pipeline combined stress shall not exceed 90% of the specified minimum yield strength for line pipe
material.

3.10.2 Contractor shall furnish all calculation and specify the number of required supports, description of the
supports, their co ordinates and capacity in metric tons.

3.10.3 Contractor shall also furnish a drawing of the launching ramp indicating the pipeline configuration.

3.10.4 The distance between each roller shall also be specified and justified.

3.11 Contractor shall, based on result of design and engineering carried out by him, prepare construction
drawings for the crossing and shall submit the same for Owner’s approval.
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Construction drawings shall indicate the pipeline profile with levels furnished at sufficient intervals for
proper control during construction. Other relevant details viz., entry & exit point co ordinations
details, Bore hole location as wells as survey details to be included in the Drawings.

Contractor shall also submit the following details:
a. Plan drawings showing drill axis, co ordinates of entry/ exit point, north direction, existing utilities

close to the drilled hole, obstacles, shortest distance between the drill axis and obstacles,
minimum radius of curvature, planned work area for rig site and pipe string site, and markers and
signage.

b. Profile drawing showing entry/ exit angle, horizontal and effective length of drilling,
elevations of drill profile at sufficient intervals, scour profile where applicable, cover,
minimum radius of curvature, obstacles and pipe data.

c. Work area preparation drawing on the rig and pipe side showing location of various drill rig
components (rig, cabin, pump, etc.), method of anchoring the rig, location and size of the drill fluid
storage pit and access roads shall also be provided.

d. Pipe roller supports/ trench line drawing showing the number of rollers/ supports, location of
rollers in plan and elevation, pipe string configuration on launch ramp and detailed drawing of the
roller support.

e. Bundle drawing showing cross section of the bundle, diameters of individual pipes, method
of securing the bundle.

f. Pipe break over entering into the hole.

g. Arrangement of accessibility to rig and pipe side.

Contractor shall also calculate the total length of pipeline required as well as the maximum tension
required on the pull head of the rig.

3.12 All construction works shall be carried out in accordance with the construction drawings approved by
Owner.

3.13 Before commencement of any field work, Contractor shall furnish for Owner’s approval all design
calculations and construction drawings as stipulated in the above clauses.

4.0 CONSTRUCTION

The method of Construction shall comply with all the conditions and requirement issued by
Authorities having jurisdiction in the area where the work is to be performed.

If no public road exists, Contractor shall arrange for access to his work area at no extra cost to
Owner/consultant.

4.1 Installation Procedure

HDD shall be done by approved / registered HDD contractor in G IL vendor list. Contractor shall take
approval from PMC / Owner in case of an unapproved HDD contractor.

HDD contractor shall submit Site organogram to PMC / Client before starting the work at site.
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The installation procedure as a minimum shall include the following:

a. Project Manpower deployment at site and co ordination office.

b. Time schedule for construction.

c. Details of equipment: Contractor shall furnish the complete list of all equipment to be deployed
for preparation of pipe string and installation of crossing including technical characteristics and
capacity of each equipment including instrumentation, monitoring and control equipment.

d. Preparation of fabrication yard and launching areas.

e. Pipeline string preparation (hauling, stringing, welding, etc.).

f. Pre & Post hydrostatic test procedure.

g. Method of installation covering all stages of construction, viz. Rig up, Pilot Hole, Back reaming,
Pulling Rig Down, Back filling, etc.

h. Calculations for maximum pulling force on the rig.

The time schedule shall be in accordance with overall time schedule for the project.

Approval by Owner/Consultant of the methods used by Contractor shall in no way relieve Contractor
from the sole responsibility for safe and satisfactory installation of the crossing.

4.2 R.O.W. Preparation

Contractor shall arrange additional land required for pipeline string preparation, rig set up and
launching operations without any cost to owner. Contractor shall clear and grade the length of ROW
required for installation of the land portion and drilled river crossing portion. Contractor shall do such
grading on ROW as is necessary and properly to perform the pipeline construction operations, to
provide access to the pipeline construction and to ensure safe construction of pipeline.

Contractor shall ensure that his construction activities shall not cause inconvenience to public nor shall
there be any undue interference with the normal use of the land and watercourses.

The ROU clearing and grading operations shall in no case involve damage/changes of
embankment/structure of nay type and class without prior approval of the authorities having
jurisdiction over the same.

4.3 Handling, Hauling, Storing and Stringing Of Pipes and Other Materials

Contractor shall be fully responsible for arranging and paying for storage areas. Contractor shall load,
unload, transport and stock pile the coated pipes using approved suitable means and in a manner to
avoid damage to the pipe and coating. Transportation and handling of coated pipes shall also comply
with requirements of API RP 5L 1 & 5LT. Contractor shall be fully responsible for the pipe and pipe
identification marking until such time the pipes are installed in permanent installation.

4.4 Pipe String
Complete pipe string shall be prepared as a single string for pulling.
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4.5 Installation

4.5.1 Installation shall be taken in accordance with approved installation procedures.

4.5.2 The lateral offset of the actual exit point of the pilot hole from the calculated and theoretical exit point
shall not exceed +/ 2% of the length of the crossing, however the actual exit point shall not come
outside the ROU limits of the pipeline.

The length tolerance shall not exceed +/ 1% of the crossing length, subject to the condition that the
actual exit point shall be within the limits of crossing as defined in the approved drawings.

4.5.3 Back reaming shall be done separately from the pipeline pulling operation. The size of the back
reamed hole shall be adequate (approximately 1.5 times the pipeline diameter) to allow enough
clearance for smooth pull back of the pipeline.

4.5.4 Contractor shall be responsible for maintaining the drilled hole till such time the pipeline is pulled in.

4.5.5 During pulling operation, the buoyancy of the pipeline shall be controlled by suitable approved
methods so as to maintain the buoyancy as close as possible to zero during pull back in order to
reduce friction forces of the pipeline in the hole.

Bentonite slurry of specified viscosity shall be pumped into the hole, preventing the wall from
collapsing and protecting the pipeline coating.

4.5.6 Contractor shall provide suitable facilities to Owner/consultant's personnel to witness all stages of
construction.

4.5.7 Contractor shall be responsible for the integrity of the corrosion coating and shall apply necessary
approved protective coatings.

Coating inspection of the pipeline after completion of pulling operation shall be made by:

a. Pulling the pipe to the extent possible with normal rig set tip at the exit point;

b. Excavating the adjacent portion tip to and including the first held joint.

The pipeline and joint coating shall be examined visually and with holiday detectors for defect. The
length to be inspected shall, as a minimum, be one pipe length and one joint coating. In case
damages/holidays are detected in the first pipe length/ joint, the subsequent pipe length / joint shall
be exposed and coating integrity checks shall be made. If found acceptable by Owner/consultant, the
first pipe length/ joint shall be repaired and/or replaced as directed by Owner/consultant. If the
coating of second pipe length/ joint is also found damaged, Contractor shall propose further course of
action and Owner/consultant's instructions shall be followed. All such works shall be done at no extra
cost to Owner/consultant.

4.5.8 Before final hydrostatic testing, Contractor shall prove the diameter of the pipeline by passing a
gauging (caliper) pig through the pipeline. The gauging pig shall have a diameter equal to 95% of the
nominal internal diameter of the pipe. Contractor shall supply and install all temporary scraper
launchers/ receivers and other equipment, piping and materials and consumables for the purpose.

4.5.9 Contractor shall obtain plans and full details of all existing and planned underground services from the
relevant Local Authorities and shall be responsible for location and protection of the same. Contractor
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shall execute the work at the crossings as per guidelines of the authorities having jurisdiction and to
the satisfaction of the Owner/consultant.

4.5.10 After pulling the pipeline across the drilled crossing, Contractor shall cut the extended portion of the
pipeline at the entry and exit points. Thereafter, the drilled portion of the pipeline shall be cut at
suitable location/depth and extended on either bank by installing a cold field bend with minimum
bend radius as specified in the relevant specification and a straight pipe length of 12m, such that at
the ends the top of the pipeline is minimum 1.2 m below the natural ground level.

4.6 Hydrostatic Testing

4.6.1 Pre testing

Contractor shall hydrostatically pre test the complete pipe string of each river crossing before
installation as per approved procedure.

The section of the pipeline corresponding to the river/major water crossing shall, before installation,
be subjected to min. 1.5 times of design pressure, the combined equivalent stress in pipeline due to
bending and test pressure shall not exceed 90% to 95% of SMYS of pipe material for 6 hours. At any
cost highest pressure shall not be exceeding the maximum mill test pressure and recorded by
manothermograph. During the test, Contractor shall check all welds for leakage. Failure, if any, during
the test shall be rectified by the Contractor to the satisfaction of Owner/consultant at no extra cost.
The method adopted for pre hydro testing shall be in accordance with Specification.

4.6.2 Post testing
Post hydro test shall be carried out for HDD portion of the pipeline at a pressure not less than 1.5
times the design pressure. After the temperature has been stabilized, the pressure shall be
maintained for at least 24 hours and shall be recorded.

Contractor to refer document number G IL STD PL DOC TS 012 (Technical specification for hydro
testing of pipelines) for hydro testing procedure.

4.6.3 De watering, Cleaning, Drying

Once the tests have been declared satisfactory, the pipeline shall be de watered and properly cleaned
and dried as per Specification No. ENG STD PL DOC TS 009.

The disposal of the water shall be performed such that no harm is done to the environment and the
dewatering procedure, to be submitted by the pipeline contractor for Company/Company’s
representative’s approval, should indicate this safe disposal methodology.

4.7 Final Clean Up

4.7.1 After completion of construction, Contractor shall clear the sites of all balance material and debris to
the satisfaction of owner/consultant and authorities having jurisdiction.

The ground occupied during the work shall be reinstated to its original condition as quickly as possible
after the completion of work.

Contractor shall take due care in disposing off inhibitor added water so that it doesn’t cause any
adverse affect on the surrounding environment.
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4.7.2 The contractor shall give procedure for “surplus soil, bentonite slurry and corrosion inhibited tested
water disposal” to client/consultant/TPI for approval

4.8 Markings

The location of the pipe shall be clearly marked by suitable means: conventional yellow markers,
overhead markers, sign etc.

5.0 DOCUMENTATION

5.1 In addition to the documents specified elsewhere in this specification, Contractor
shall submit to the Owner/consultant six copies each of the following documents/records.

5.2 During the course of execution of the crossing contractor shall generate/compile the following data. It
shall be obligatory on part of the Contractor to furnish this data to Owner/consultant for the event it is
required for.

Detailed drilling log and down hole data, including but not limited to, the following:

a) Torque and pulling/pushing force

b) Data on drilling fluid consisting of the following:

c) Density

d) Type of mud and additive employed

e) Mixing, pumping & cleaning.

Wash and drill pipe data, viz.

a) Dimension and material properties,

b) Data on APT classification,

c) Type of inspection previously carried out on these pipes.

d) Topics of the permits obtained from authorities having jurisdiction for the various works.

e) Detail profile of the drilled hole along with the water level variations.

f) Records of hydrostatic pre testing and final testing

g) Record of Non Destructive Testing of welds.

h) Clearance certificates from the land Owner/consultant, authorities having jurisdiction
regarding satisfactory clean up and restoration of pipeline ROU and work areas.

5.3 After completion of construction, contractor shall prepare and furnish six sets of copies and two sets
of reproducible of As Built drawings for the crossings. As built drawings shall, as a minimum include
the following information:

True profile of the river bed and banks along the pipeline;
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True profile of the pipeline as installed;

Depth of cover to top of pipe at regular intervals;

Location of entry and exit points and angles of entry and exit, along with lateral offset of exit
point from the original pipeline alignment;

Location and angle of field bends;

Location of pipeline markers.
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1.0 SCOPE

This specification covers the minimum requirements for supply, fabrication and erection of pipeline
markers to be installed by Contractor at various locations along the route of cross country pipeline.

2.0 REFERENCE CODES

Reference has been made in this specification to the latest revision of the following code:

API RP 1109 : Recommended practice for marking liquid petroleum pipeline facilities

PNGRB ,
Regulations 2009 : T4S Regulation, Petroleum and Natural Gas Regulatory Board

ASME B31.8 : Gas Transmission and Distribution Piping systems

3.0 GENERAL

3.1 Contractor shall supply, fabricate and install the pipeline markers along the pipeline route. The
locations of markers as indicated in the approved drawings shall be treated for guidance purposes
only and the exact location of the markers shall be based on AS BUILT drawing and as directed by
the Owner.

3.2 The pipeline markers shall be fabricated, painted (painting shall be done as per LEPL standard
specification) and installed in accordance with the standard drawings included herein. Before start
of fabrication of the markers, Contractor shall prepare and submit for Owner’s approval the
detailed scheme for the marker plates as applicable for the project.

3.3 The pipeline markers shall be installed, as far as possible, at locations such that they do not cause
any hindrance to the regular use of the land or to the traffic.

4.0 AERIAL MARKERS

Aerial markers shall in general be installed along the pipeline at every five (5) kilometers intervals
and at places specified by Owner. Refer Standard Drawing no. GAIL STD PL DWG TP 015 for more
details.

5.0 KILOMETER MARKERS

Kilometer markers shall in general be installed along the pipeline between the aerial markers at
every one (1) kilometer interval. Markers shall indicate cumulative chainage in kilometers from the
reference station, as directed by OWNER. A kilometer marker is not required if the relative length
between its location and any pipeline warning sign is less than 200 meters. Refer Standard Drawing
no. GAIL STD PL DWG TP 013 for more details.

6.0 PIPELINE WARNING SIGN

Pipeline Warning Sign shall in general be installed at
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•National, State Highway & Other Road Crossings (above 15m width) : 2 Nos.

•Other Road Crossings (less than 15m width) : 1No.

• Railway Crossings : 2 Nos.

• Water Crossings (less than 15m width) : 1No.

• Water Crossings (above 15m width) : 2No.

• SV Stations & TOP Station : 1No.

• And at any other location of importance as observed by Owner /Owner’s Representative during
construction.

Pipeline Warning Sign shall identify the existence of the pipeline and display the name of the
Company, with an emergency telephone number, as shown in Standard Drawing no. GAIL STD PL
DWG TP 010.

7.0 ROW BOUNDARY MARKERS

Right of Way boundary markers shall be fabricated and installed as per the drawings at every 250
metres interval along the entire pipeline route. These shall be installed on either side of the
pipeline route to define the ROW boundary limits. These shall also be installed at pipeline turning
points to maintain the continuity of the ROW limits. Refer Standard drawing No. GAIL STD PL
DWG TP 017 for details.

8.0 DIRECTION MARKERS

Direction Markers as shown in Standard Drawing no. GAIL STD PL DWG TP 011 shall be installed to
identify the significant turning points of the pipeline during serial traverse. One direction marker
shall be installed at each turning point along the pipeline alignment. Two more directional markers
shall be installed along the Pipeline alignment on either side of the Turning Point at 200 m from
Turning Point of the pipeline route.

9.0 NAVIGABLE WATERWAY PIPELINE CROSSING WARNING SIGN

The Navigable Waterway Pipeline Crossing Warning Sign shall be fabricated in accordance with
Standard Drawing No. GAIL STD PL DWG TP 016. Such Warning Sign shall be installed one on each
bank of navigable water courses at the pipeline crossing location, in lieu of the Pipeline Warning Sign
described in clause 6.0 of this specification.

10.0 SPECIAL MARKERS

As directed by Company, Special Marker shall be installed at Location where the following changes
take place:
Change in pipeline diameter and wall thickness.
Change in type of pipe.
Change in class locations for pipeline conveying gas.
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The above data may be provided on other types of marker (except RoU boundary marker), if the
relative distance between the two does not exceed 100 m.
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1.0 SCOPE

1.1 This specification defines the minimum technical requirements for supply, works and operations to
be performed by Contractor for hydrostatic testing of pipelines .

2.0 CODES AND STANDARDS

a) ASME B31.8 : Gas transmission and distribution piping system

b) API RP1110 : Pressure testing of liquid petroleum pipelines

c) ASME Sect. VIII : Boiler & Pressure Vessel code Div. 1

     e) PNGRB T4S : Technical Standards & Specifications including Safety Standards

3.0 GENERAL

3.1 Hydrostatic test shall be performed on the entire length of the pipeline. Hydrostatic test shall be
performed in accordance with approved test diagrams with clearly indicating the no. of test sections
and min. /max. test pressure for each test section. The maximum length of each test section shall
not exceed 50 kilometers. The hydrostatic testing shall exclude all the facilities that are installed as a
part of the scrapper station. For hydrostatic testing, temporary test headers shall be provided and
the pipeline section between the headers shall be tested as per approved procedure. The test shall
not commence until the pipeline has been cleaned, gauged and flooded as per this specification.

Wherever pipeline is installed through casing or by HDD, the pipe strings/sections, shall be pre
tested and post tested. Hydrostatic test shall include all those sections, which have been previously
tested i.e. rail, road and water crossings.

3.2 Hydrostatic testing of the mainline shall be done only after completion of all mechanical and civil
works i.e., all welds have been accepted and the pipeline has been laid and backfilled according to
the specifications. Further, the test shall commence only after the pipeline has been cleaned, pigged,
gauged and flooded as per this specification. Contractor shall perform all works required for testing
after obtaining written approval from the Owner/consultant. All pipe work in test sections shall be
adequately supported to hold loads imposed by weight of water.

3.3 Corrosion Inhibitor

If considered necessary by Owner/Consultant the Contractor shall provide corrosion inhibitor to the
water to be used for hydrotesting.

Contractor (not the inhibitor manufacturer) shall get the inhibitor tested for corrosion inhibition and
microbiological control efficiency from competent Govt./ PSU Laboratory. The test report shall be
submitted to company for approval prior to undertaking hydrotesting works.

The dosage as recommended by inhibitor supplier shall only be adopted.
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Contractor is to ensure that the numbers of golden welds that are a minimum. The hydrotest for the
total pipeline system indicating the estimated number of subsections, which will hydrotested, shall
be part of the procedure. The consecutive test sections shall be constructed with adequate overlap
and planning so that tie in can be carried out with a single weld. If tie in cannot be carried out with a
single weld, then that length of pipe shall be pre tested at the specified test pressure for duration
not less than six hours. All golden tie in welds shall be welded and subjected to radiographical and
ultrasonic inspection. Further in case of golden tie ins, DPT or MPT shall be performed after
completing root/ hot pass.

3.4 The maximum variation in altitude within the test sections shall be restricted as far as possible
within 60 meters. However, contractor shall ensure that the test pressure shall not exceed 100% of
SMYS at the lowest portion of the test section due to altitude difference.

3.5 Contractor shall prepare a detailed test procedure and submit for Owner/Consultant’s approval at
least one month before the scheduled commencement of tests. The procedure shall strictly comply
with the requirements of this specification. The procedure shall include all temporary materials and
equipment, but not limited to the following items:

a) A test diagram indicating all fittings, test ends, vents, valves test headers, temporary connections,
instruments, thermocouples, relevant elevations and ratings. The diagram shall also indicate
injection location and intake and discharge lines. The P&ID and pipeline drawings shall be
marked up showing the battery limit of the test section.

b) The hydrostatic test diagram shall also indicate pipeline wall thickness, length of test sections,
Specified minimum test pressure, points of maximum and minimum elevations and their
relationship to the pressure at the test point.

c) Estimated amount of test water, water sources, results of test sample, including required
concentration of corrosion inhibitors and additives, procedure for inhibitor injection and control
of concentration.

d) Cleaning, gauging, filling and flushing procedures, including a complete description of all
proposed equipment and instruments (including spares), their location and set up.

e) The type, no of pigs and sequence of pigs and the pig tracking system for cleaning and removal of
air pockets. Drawings of pigs, pig inspection procedures, including procedures to be followed.

f) Pressure testing procedure including a complete description of all proposed equipment and
instruments (including spares), their location and set up, and proposed system for observation
and recording of data during the pressure test.

g) Procedure for filling, pressurization and residual air volume determination.

h) Procedure for thermal stabilization and pressure and temperature monitoring during
stabilization and hold period.

i) Theoretical pressure volume and pressure temperature curves including calculating steps.

j) Procedure for detection and location of leaks.

k) Procedure for depressurization, dewatering the pipeline section after testing, including a



Engineering Standard 

Doc No.  Rev 

complete description of all proposed equipment and instruments (including spares), their
location and set up, the type and sequence of pigs and the pig tracking system if required along
with the pig specification.

l) Formats for recording the test data, calculation sheets etc.

m) HSE requirements during filling, hydro testing, water disposal, use of chemicals, etc.

n) An emergency procedure in the event of a test failure through rupture.

o) Contingency procedure for removal of stuck pig/ blocked pigs in pipeline.

3.6 Equipment and Instrumentation

The Contractor shall furnish all necessary equipment for performing the work as stated in
cleaning, flushing, filling, leveling, stabilizing, testing and dewatering procedures.

This shall include, but not be limited to the following equipment and instruments.

1) Pigs for filling, cleaning and gauging of the pipeline include:
Cleaning pigs with spring loaded steel wire brushes except for internal coated pipes. In this case
pigs to be provided with nylon / polyurethane brushes.
Four cup batching pigs, Gauging pigs fitted with gauge plate. 

                 Contractor shall provide sufficient no. of pigs including spares.

2) Air compressors for cleaning, gauging & dewatering of minimum 3000 Nm3/h capacity 0 100
bar.

3) Calibration of all measuring instruments in Owner/ Consultant approved laboratory.

4) Fill pumps: The Contractor shall determine the type and number of fill pumps in order to
guarantee the following:

a) Differential head 20% greater than the maximum required.

Flow rate Minimum 400 m3/h

Maximum 1000 m3/h

If a single pump is used, a standby unit must be available. The stuffing boxes of the pumps must
be sealed to prevent air from entering the internals of the pump.

5) Variable speed positive displacement pumps equipped with a stroke counter to pressurize the
line with a known volume per stroke and capable of exceeding the maximum test pressure by at
least 20 bar.

6) Breakwater tanks with filters for water filling and chemical dosing.
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7) Two positive displacement meters and/or turbine flow meters with flow straightners to measure
the volume of water used for filling the line. These meters shall be provided with a calibration
certificate not older than six months. However all instruments used for measurement of volume
of water added for pressurization shall have calibration certificates not older than one month.

8) Pressure recording instruments with pressure sensors and 24 hour charts. These shall be
calibrated against dead weight tester.

9) Dead weight testers with an accuracy of 0.01 bar measuring in increments and sensitivity of 0.05
bar shall be provided with a calibration certificate no older than one month. The pressure range
of the dead weight tester shall be 1.5 times the hydrotest pressure.

10) Large diameter (6” Minimum) Bourdon Pressure gauges of suitable pressure range (1.5 x test
pressure to be measured) and accuracy of + 0.1% of the full scale value. These shall be calibrated
at site with dead weight tester. Its calibration shall be checked at the beginning, end and during
the hydrotest period. The pressure gauges shall be installed at both ends of the test section.

11) Two temperature recorders for fill water with an accuracy of + 1% of full scale range. The scale
range shall be 0°C to 60°C and the sensitivity shall be 0.1°C. The temperature shall be recorded
throughout filling stage.

12) Thermocouples for measuring the pipe wall temperature with an accuracy of + 0.2°C.

13) Ambient/Environmental temperature shall be recorded throughout hydrotest duration from the
beginning of pressurization. The recorder shall have a range of 0°C to 60°C and shall have an
accuracy of + 1% of full scale range. Two recorders one at each end shall be used.

14) A barograph with an accuracy of + 0.8 millibar and measuring increments of 1 mbar.

Two laboratory thermometers (thermocouples based) of 0°C to 60°C range, with an accuracy of +
0.1°C to be used in thermowells. The temperature measuring instruments shall be provided with
NPL calibration certificate not older than one month. These shall be used for calibration of the
temperature recorders.

15) Portable tanks of sufficient size to provide a continuous supply of water to the pump during
pressurizing.

16) Means to measure the volume of water necessary to drop the line pressure by 0.5 bar (container
on scales or graduated cylinder). Resolution shall be 0.0005% of fill volume of the pipeline.

17) Injection facilities to inject additives for anti corrosion, oxygen scavenger and bactericides into
the test medium in the required proportions.

18) The temporary test headers shall be installed according to the testing sections fixed in the test
procedure manual. Proper piping and valve arrangements shall be available to allow launching
and receiving of each pig independently. The test heads, manifolds etc., shall be pre tested for
four hours at a pressure equal to 110% of maximum test pressure. The manifolds, test heads,
end closures and other temporary testing equipment shall be designed as per recognized codes
and shall be either flange/bolted or welded to the pipeline section.

19) A good and well laid out test cabin shall be located at a safe distance and shall have sufficient
space to house all instruments and record of data.
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20) Communication equipment suitable for a continuous connection between the beginning and the
end of the test section and with the inspection team along the line, in accordance with the
requirements of Local Authorities.

21) Thermocouples shall be attached on the external surface of the pipe after removal of external
coating and shall be adequately protected by padding with minimum 500 soil. After successful
testing , the thermocouples shall be removed and damaged coating shall be repaired as per
applicable coating repair procedure, approved by company. For soil temperature measurements,
the thermocouple shall be buried at pipe centerline depth at a distance of 500 mm from the pipe
wall.

22) All instruments used for measurement shall be certified for accuracy, repeatability and
sensitivity.

23) The temperature along the pipeline section shall be measured prior to start of water filling,
during filling, during thermal stabilization, and during hydrotest. The recording frequency shall
be in terms of every four hours or lesser based on site condition or as directed by the Owner.

In addition to above, Owner/Consultant reserves the right to demand installing more thermocouples
as per site conditions.

Thermocouples shall be attached on the external surface of the pipe after removal of external
coating and shall be adequately protected. Owner/Consultant coating instruction shall be followed.

4.0 TEST DURATION AND PRESSURE

4.1 The duration of hydrostatic test shall be minimum 24 hours after stabilization and the test pressure
shall be as indicated in approved hydrostatic test diagram.

4.2 Unless otherwise specified in the Contract, natural gas pipelines shall be tested at a minimum test
pressure of 1.5 times the design pressure irrespective of the class location. However, the maximum
test pressure at the lowest point of the test section or at the section with the least wall thickness
shall be limited to hoop stress resulting in 100% of SMYS.

4.3 Pre testing:

Pre testing of pipe shall be carried out of carrier pipes in case of cased crossings, pipe strings in
case of HDD, pipe before concrete coating and as specified elsewhere in the tender document at a
test pressure limited to hoop stress resulting in 100% of SMYS.

The test duration shall be 6 hours and shall be properly recorded.

5.0 PROCEDURES

The test medium shall be soft non aggressive water. The water to be used shall be filtered, potable
and free from sand or silt. The water shall be free of dissolved substances, harmful chemicals,
bacteria etc., which could be harmful to the pipe or which could form internal deposits in the
pipeline. The water quality shall correspond to filtration through a 50 micron filter and the average
content of suspended matter shall not exceed 20g/m3. Contractor shall submit laboratory test
reports of water used for testing.
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Contractor shall provide Owner/ Consultant approved corrosion inhibitors, oxygen scavengers and
bactericides to be added to the test water as required. The Contractor shall furnish and install all
temporary piping which may be necessary to connect from source of water to its pumps and
manifolds/tankages. All temporary piping shall be adequately supported during the pressure test.
Pressure hoses used shall be properly armoured and shall have a safe working pressure at least
equal to twice the hydrostatic test pressure. The hoses shall be anchored to prevent pipe whip and
shall not be used inside the test cabin. All hoses shall be pre tested at least for one hour at their
rated working pressure.

5.1 Cleaning & Gauging

Before filling operation the Contractor shall clean the pipeline by air driven pigs to remove all mill
scale, rust/sand, weld debris and other metallic particles from the internal of pipe sections. The
finishing touch shall be executed with pigs provided with air jet holes or nozzles to keep the internal
dust in turbulence ahead of the pigs. Contractor to ensure that the cleaning pigs does not damage
pipeline components and facilities. The number of pig runs shall depend upon the cleaning results
and shall be determined by the Owner/ Consultant Representative at site. In case of stuck/ blocked
pigs, contractor to submit detail action plan at site for Owner’s approval before proceeding with any
remedial measures. Pig train speed shall be maintained between 0.5 m/sec to 1 m/sec. Progress of
pig train shall be monitored. Contractor has to furnish detailed procedure including placement of pig
locators on the line.

During filling the pigs used shall be capable of providing positive air/water interface and minimize air
entertainment. All spaces in which air could be entrapped such as valve bodies; bypass pipe work
etc. should be vented and sealed. The cleaning fluids shall remove chemical particles and organisms.
The cleaning and gauging train design, number of pigs, train velocity etc., shall be based on pipeline
size and gradient along pipeline route. Care should be taken in downhill pipe sections where air
pressure shall be maintained to ensure that pigs do not move ahead of line fill resulting in air
pockets being trapped at the uphill. The pressure produced by downhill point of water column on
the pig shall be balanced by sufficient back pressure.

After cleaning the pipeline by using air and acceptance by Company, gauging shall be carried out by
using gauging pig. The gauge plate diameter shall be equal to 95% of inside diameter of the heaviest
wall pipe in the test section. While computing the ID of heaviest wall pipe, pipe manufacturing
tolerances shall not be considered. A 10 mm thick aluminium plate shall be used for making the
gauge plate.

After receipt of gauging pig at the other end, the gauge plate shall be inspected in the presence of
Company representative. A deformed, bent or severally nicked plate or damaged pig shall be
evidence of gauging pig run failure and the same shall not be acceptable to COMPANY. In such cases
the Contractor shall repair and rectify the line and repeat the gauging pig run to the satisfaction and
approval of the Company Representative. Any obstruction and/or faults such as dents, buckles, flat
spots, etc. analysed and noted during gauging pig run shall be located and any necessary repair work
shall be performed to rectify the same to the satisfaction of the Company. A written approval shall
be obtained from Company regarding successful completion of gauging pig run.

After acceptance of gauging operation, air header shall be cut and removed. Pre tested test headers
loaded with three numbers of four cup batching pigs shall be welded to test section.

The drawing of the test headers shall be submitted along with hydrotest procedure for approval. All
fittings and flanges to be used in the test header fabrication shall be at least one ANSI rating higher
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than the line rating. The headers shall be pretested at line hydrotest pressure for duration of
minimum 4 hours. The record shall be kept and shall be part of the final hydro test report.

After cleaning, pipeline will be flushed with minimum 1 km of pipeline volume and water shall be
filled with corrosion inhibitor by propelling minimum 2 pigs with water column of 100 meters.

5.2 Thermal Stabilization

After a check has been made to confirm whether the pressure has attained at least 1 bar (g) on the
highest section, the thermal stabilization can be started.

Thermal equilibrium between the pipeline and environment shall be checked through the
thermocouples installed on the pipeline.

Pipe to soil temperature readings shall be taken at every 2 hour intervals. Thermal stabilization shall
be done for 24 hours and shall be considered to have been achieved when a difference not higher
than 1ºC is attained between the average values of the last two readings. Owner/Consultant shall
approve thermal stabilization completion before pressurization.

5.3 Pressurization

The pressurization rate shall not be more than 2 bar/ min. Pressure shall be recorded by using a dead
weight tester and confirmation shall be done with pressure gauge on the same header. Water volume
shall also be recorded with respect to pressure.

Each 5 bar increments upto 80% of test pressure as recorded by the dead weight tester.

Each 2 bar increment between 80% of test pressure as recorded by the dead weight tester.

Each 0.5 bar increments between 90% of the test pressure up to full test pressure as recorded
by dead weight tester.

Pressure cycling and Air volume ratio calculations requirements:

i) Pressurise to 50 % of test pressure, hold pressure for 1 hour, and collect water for air volume
calculations. Check for any leaks.

ii) Drop pressure to static head of test section at test head.

iii) Re pressurise to 75% of test pressure, hold pressure for 1 hour and check for any leakage

iv) Drop pressure to static head of test section at the test head.

v) Re pressurise to test pressure and hold for stabilization.

vi) During the pressurisation to each test pressure, two tests shall be carried out for the
calculation of air volume in the pipeline under test at 50% and 75% of test pressure.

In case, during the hold pressure periods indicated above, a decrease in pressure in observed, the
above operations shall not be repeated more than twice, after which the line shall not be considered
capable of test, until the Contractor has isolated and eliminated the cause for the lack of water
tightness.
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5.4 Air Volume Calculation

In order to check the presence of air in the pipeline, two separate consecutive pressure lowering of
0.5 bar shall be carried out.

For calculation of air in the pipeline the second pressure lowering shall be used, and the relevant
drained water shall be accurately measured (V1). This amount measured shall be compared to the

theoretical amount (V2) corresponding to the pressure lowering that has been carried out, by using
the procedure outlined in the specification.

If no air is present in the length under test:

V1

= 1
V2

The above ratio is acceptable, provided it shall not differ from ‘1’ by more than 2% (i.e. 1.02).

If ratio is found to be above within limits, then pressurization can proceed. If not, water refilling shall
be carried out by another run of batching pigs after depressurizing the pipeline.

Simultaneously contractor shall also construct a plot of pressure volume from the initial stage of
pressurization until a definite linear relationship is obtained. The theoretical P/V plot shall also be
plotted on the same graph. Once 50% of test pressure is reached, the linear curve shall be
extrapolated backwards to cut the volume axis. The measured air volume and its percentage of
pipeline test section volume shall be calculated. On completion of the air inclusion P/V plot, a
separate P/V plot should commence and continue until the test pressure is reached. The slopes of
the actual P/V plot and theoretical P/V plot shall be compared and all calculations and graphs shall
be submitted to Owner/Consultant for information.

Percentage of air = (volume of air / volume of line) X 100

Air content shall not exceed 2 % of the line volume. In case, air content exceeds the limit, testing
shall be terminated. The test section should be emptied and refilled at the discretion of the Owner/
Consultant.

5.5 Testing (pressure holding test)

After the section has been pressurized and the air column test has given acceptable results the test
pressure shall be held for a minimum of 24 hours after stabilization. After temperature and pressure
are stabilized, the injection pump shall be disconnected and all connections at the test heads shall be
checked for leakage. The pressure and temperature recorders shall then be started once again with
the charts in a real time orientation for continuous recording throughout the test duration. No
further pumping is permitted during the test period.

During the testing period the following measurements shall be recorded/ reported:

Every one hour pressure measurements from dead weight testers.
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Every two hours the ambient temperature and the pipe temperature at the thermocouples and
fill water temperature.

Barometric pressure for every one hour.

All data shall be recorded on appropriate formats attached to the hydrostatic test procedure
manual. Care shall be taken that the maximum test pressures are not exceeded.

6.0 ACCEPTANCE

The hydrostatic test shall be considered as positive if pressure has kept a constant value throughout
the test duration, except for change due to temperature effects. Such changes shall be evaluated as
described below.

The pressure change value as a function of temperature change shall be algebraically added to the
pressure value as read on the meters. The methodology for calculation of pressure change due to
temperature shall be as per section 8.0 of this specification. The pressure value thus adjusted shall
be compared with the test and shall be considered as acceptable if the difference is less than or
equal to 0.3 bar of test pressure. In case of doubt or if for any reason the test pressure has been
reduced other than for bleed off excess pressure, the test duration shall be extended by 24 hours.

If test section doesn’t meet the above requirement, Contractor shall determine by search the
location of leakage or failure. All leaks and failures within the pipe wall or weld seam shall be
repaired by replacement of entire pipe or pipes in which leakage or failure occurs. In those cases,
where leaks occur in circumferential welds the Owner/ Consultant shall determine the method of
repair. Contractor shall comply with instructions of the Owner/ Consultant’s representative whether
to replace a section of the line pipe that includes the line leak or whether to repair the
circumferential weld. The repair shall be carried out as per specifications. Where failures occur in
pipeline field bends, bends shall be replaced with same degree bends. After completion of repairs,
the hydrostatic test shall be repeated as a complete cycle, as per this specification. All repairs and
retesting shall be carried out at the expense of the Contractor. All work of reinstalling line pipes to
replace failed pipes shall be carried out as per specifications. For Owner/Consultant verification, all
failed pipes shall be stored, marked, and tagged indicating date and location of failure and pressure
at which failure occurred. The failed areas shall be greased to prevent corrosive action.

A. The cost of repairs or replacements, followed by refilling & repressurising the line, due to poor
workmanship, shall be borne by the contractor. In the event of leaks or failures resulting from faulty
company furnished materials, contractor shall be reimbursed as per provision of the contract. All
work of reinstalling of line pipe, to replace failures, shall be done in accordance with the relevant
specifications included in the contract.

B. Contractor shall haul and stockpile all damaged and defective pipes to storage location designed
by the company. All Cracks and splits resulting from failure shall be coated with an application of
grease to preserve the characteristics of failure from corrosion. joint of failed pipes shall be marked
with paint, with the tag indicating failure details date and location failure and pressure at which
failure occurred. Failed pipes shall have pipe nos. and heat no. clearly marked on the outside
surface along with warning sign to prevent usage.
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7.0 TERMINATION

After the positive results of testing and all the data have been gathered, the test shall be terminated
upon written approval given by Owner/Consultant.

The pipeline shall be slowly depressurized at a moderate and constant rate as instructed by
Owner/Consultant. Subsequent operation such as caliper pigging, swabbing, drying, purging ,
inertising and commissioning shall be carried out as per applicable specifications enclosed with the
contract.

Dewatering shall be carried by using four cup pigs and foam pigs driven by compressed air. The
detailed dewatering procedure shall be deployed by the Contractor in such a way as to provide
adequate control of pigs during dewatering. Pigs and equipment required for dewatering the line
shall be furnished by Contractor and shall be approved in advance by the Company. Four cup pigs
shall first be passed through the line to displace the water. Then foam pigs shall be passed in order
to complete the line dewatering. Contractor shall use a number of foam pigs each in different
colours/numbered for this purpose. The line shall be considered dewatered when a negligible
amount of water is flushed out by the last foam pig.

Before the start of dewatering and disposal of hydro test water, a procedure for treatment of
inhibited water to prevent pollution shall be submitted by Contractor to Company for review and
approval. During dewatering, care shall be taken to properly dispose off the discharged water in
order to avoid pollution, damages to field under cultivation and /or existing structures and
interference with traffic.

All thermocouples installed on the line shall be removed and coating repaired to satisfaction of the
client. All piping and instrument connections shall be blanked, plugged or capped as per
requirements.

Water measurement, pressure measurement, temperature measurement to be included with
accuracy, duration of measurement, scale, fee rate etc.

8.0 CALCULATIONS

The theoretical water amount that is necessary for filling the section to be tested shall be obtained
from the geometrical volume of the section considering the pipe tolerances.

The theoretical water amount that is necessary for pressurizing the section shall be calculated by
means of the following formula:

Vp = (0.884 r1/t+A) x 10 6xVtx PxK

Where:

Vp = Computed water amount required to raise the pressure by ‘ P’ in the section to be
tested (m3)

Vt = Geometrical volume of the section (m3)

P = Pressure rise (bar)
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r1 = Nominal inner radius of the pipe (mm)

t = nominal pipe thickness (mm)

A = isothermal compressibility value for water at the pressurization temperature in the P
range (bar 1).

K = a dimensionless coefficient that is equal to a value of 1.02 for Longitudinally welded
pipe, and 1.0 for seamless pipe.

The pressure change due to a water temperature change shall be calculated through the following
formula:

P = B * T / { ( 0.884 r1 / t )+ A }

Where;

P = Pressure change resulting from a temperature change (bar).

T = Algebraic difference between water temperature at the beginning of the test and
water temperature as measured at the end of the test (ºC).

B = Value of the difference between the thermal expansion of water at the pressure and
temperature as measured at the end of the test and that of Steel (ºC). Refer Table 1.

A = Isothermal compressibility value of water as estimated at the pressure and
temperature values obtained at the end of test (bar–1). Refer Fig 1.

r1 = Nominal inner radius of the pipe (mm).

t = Nominal pipe thickness (mm).

9.0 TEST REPORT / DOCUMENTATION

A complete report signed by Contractor and the Owner/ consultant Representative shall be
submitted upon completion of the hydrostatic testing operations for each test section.

The report shall contain as minimum:

Cleaning, flushing, filling and testing procedure used

Schematic layout of cleaning, filling and testing facilities

All Instruments calibration certificates

A profile of the pipeline that shows the test sites, all instrument and injection connections.

Pipe filing logs and records.

Hydrotest chemicals specification, dosage, injection records specifications and certificates.
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Pig specifications

Pigging records including details of pig runs.

Pressurization and stabilization records and charts with all information specified.

Pressure and temperature recording charts with appropriate information inscribed thereon.

Dead weight tester logs and recordings

Air volume calculations and plots

Pressure – temperature change calculations

Profiles of pipelines with elevations

Environmental data, barometric data

Depressurisation logs and records

Disposal method of test water

Records and photograph of all leaks/failure, location of failure and method of repair

Schematic isometric drawing of test header with all auxiliaries.

Daily log of events.

10.0 PRECAUTIONS DURING THE TEST

In addition to all that has been expressly described in the procedures for carrying out the test, the
following requirements shall also be complied with.

10.1 During the hydrotest, no other activities shall be performed on or near pipeline being tested.
Further, the test sections shall be kept under continuous surveillance by regular petrolling during
test and with continuous communication.

10.2 Signs stating “PIPE UNDER TEST – KEEP OFF” shall be placed where the test ends are located. Such
areas shall be suitably guarded throughout the duration of the test. In case pressurizing is done from
the shore end, the entire operational area shall suitably be fenced to prevent entry of unauthorized
personnel. The warning sign shall also be in Local Language.

10.3 All personnel working on the hydrotest spread shall be instructed on the possible dangers connected
with the high pressure test operations. During the testing, operations, unauthorized personnel shall
not be allowed near by the test head location. Test cabin shall be at least 10 m away from the
pipeline so that it is not affected by any pipeline failure.

10.4 All precautions pertaining to handling and disposal of chemicals shall be as per manufacturer’s
standards.

10.5 All pumps shall have overprotection devices set @ 5 bar above test pressure.
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10.6 The pressure shall be reduced to a safe level of 1 bar before any work is permitted on the pipeline
section.

10.7 All crossing areas and areas of public access should be patrolled during test.

10.8 Contractor to ensure that all safety precautions comply with statutory and other national/state and
local regulations and shall give notice to the concerned authorities regarding the intention to carry
out the test.

10.9 Contractor to ensure that a hydrotest organization chart is made and all personnel are fully aware of
their responsibilities and scope of work.
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Table 1

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6)

ºC 1 2 3 4 5 6 7 8 

Bar
0.98 -98.62 -79.89 -61.81 -44.34 -27.47 -11.14 4.66 19.98 
10 -95.55 -76.94 -58.99 -41.65 -24.89 -8.67 7.02 22.23 
20 -92.15 -73.68 -55.86 -38.64 -22.01 -5.92 9.65 24.74 
30 -88.74 -70.4 -52.72 -35.63 -19.14 -3.16 12.29 27.26 
40 -85.32 -67.12 -49.58 -32.62 -16.24 -0.41 14.93 29.78 
50 -81.9 -63.84 -46.43 -29.6 -13.36 2.36 17.57 32.31 
60 -78.47 -60.55 -43.27 -26.58 -10.46 5.15 20.23 34.85 
70 -75.03 -57.25 -40.1 -23.54 -7.56 7.92 22.89 37.39 
80 -71.6 -53.96 -36.94 -20.51 -4.65 10.7 25.55 39.94 
90 -68.16 -50.66 -33.77 -17.47 -1.73 13.5 28.23 42.5 

100 -64.72 -47.35 -30.6 -14.43 1.18 16.29 30.9 45.05 
110 -61.28 -44.05 -27.43 -11.38 4.1 19.08 33.58 47.61 
120 -57.84 -40.74 -24.26 -8.34 7.02 21.88 36.26 50.18 
130 -54.4 -37.44 -21.08 -5.29 9.95 24.68 38.94 52.75 
140 -50.96 -34.13 -17.9 -2.25 12.87 27.49 41.63 55.32 
150 -47.53 -30.83 -14.73 0.8 15.79 30.29 44.31 57.89 
160 -44.1 -27.53 -11.56 3.85 18.72 33.1 47 60.46 
170 -40.67 -24.23 -8.4 6.89 21.64 35.9 49.69 63.04 
180 -37.24 -20.94 -5.23 9.94 24.56 38.7 52.37 65.62 
190 -33.83 -17.65 -2.06 12.98 27.48 41.51 55.06 68.19 
200 -30.42 -14.37 1.09 16.01 30.4 44.3 57.75 70.77 
210 -27.02 -11.09 4.25 19.04 33.31 47.1 60.43 73.34 
220 -23.63 -7.82 7.4 22.06 36.22 49.9 63.12 75.9 
230 -20.24 -4.56 10.54 25.08 39.13 52.69 65.8 78.48 
240 -16.87 -1.3 13.67 28.1 42.03 55.48 68.48 81.05 
250 -13.58 1.94 16.79 31.11 44.92 58.26 71.15 83.61 
260 -10.14 5.17 19.9 34.12 47.81 61.04 73.81 86.81 
270 -6.8 8.39 23 37.11 50.69 63.8 76.48 88.73 
280 -3.48 11.6 26.11 40.09 53.56 66.57 79.14 91.29 
290 -0.17 14.8 29.19 43.07 56.43 69.33 81.78 93.83 
300 3.13 17.98 32.27 46.03 59.29 72.06 84.83 96.38 
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Table 1

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6).

ºC
9 10 11 12 13 14 15 

Bar
0.981 34.82 49.22 63.2 76.78 89.99 102.83 115.34 

10 36.97 51.26 65.15 78.64 91.75 104.51 116.93 
20 39.36 53.55 67.33 80.71 93.72 106.39 118.71 
30 41.76 55.84 69.51 82.79 95.7 108.26 120.49 
40 44.18 58.14 71.7 84.87 97.68 110.14 122.28 
50 46.6 60.45 73.9 86.96 99.68 112.04 124.07 
60 49.02 62.76 76.1 89.07 102.67 113.93 125.88 
70 51.44 65.08 78.32 91.17 103.68 115.84 127.69 
80 53.88 67.4 80.53 93.29 105.69 117.76 129.5 
90 56.32 69.73 82.75 95.41 107.7 119.67 131.32 

100 58.77 72.07 84.98 97.53 109.73 121.59 133.15 
110 61.21 74.41 87.22 99.66 111.75 123.52 134.98 
120 63.67 76.74 89.45 101.79 113.79 125.46 136.82 
130 66.12 79.09 91.69 103.93 115.83 127.39 138.67 
140 68.58 81.45 93.93 106.07 117.67 129.34 140.51 
70 71.05 83.8 96.18 108.21 119.9 131.2 142.37 

160 73.51 86.15 98.43 110.36 121.96 133.74 144.22 
170 75.97 88.51 100.68 112.51 124.01 135.19 146.08 
180 78.44 90.87 102.94 114.66 126.06 137.15 147.94 
190 80.91 93.23 105.19 116.82 128.12 139.11 149.81 
200 83.37 95.59 107.45 118.97 130.17 141.07 151.68 
210 85.84 97.95 109.71 121.13 132.24 143.03 153.55 
220 88.3 100.31 111.97 123.29 134.29 144.99 155.42 
230 90.67 102.67 114.23 125.45 136.36 146.96 157.3 
240 93.22 105.03 116.48 127.6 138.42 148.93 159.18 
250 95.69 107.39 118.74 129.76 140.48 150.9 161.05 
260 98.14 109.74 121 131.92 142.54 152.87 162.93 
270 100.6 112.1 123.25 134.08 144.61 154.84 164.81 
280 103.05 114.44 125.5 136.24 146.67 156.84 166.69 
290 105.5 116.79 127.75 138.39 148.73 158.78 168.57 
300 107.94 119.13 130 140.54 150.79 160.75 170.45 
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Table 1

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6 ). 

ºC 16 17 18 19 20 21 22 23 

Bar 
0.981 127.52 139.41 151 162.31 173.37 184.18 194.75 205.08 

10 129.02 140.83 152.36 163.58 174.56 185.3 195.79 206.07 
20 130.71 142.42 153.85 165 175.9 186.55 196.96 207.16 
30 132.4 144.02 155.35 166.42 177.23 187.8 198.14 208.26 
40 134.1 145.62 156.87 167.85 178.58 189.07 199.33 209.37 
50 135.8 147.24 158.39 169.85 179.93 190.34 200.52 210.49
60 137.51 148.86 159.92 170.73 181.29 191.62 201.72 211.61 
70 139.22 150.49 161.46 172.18 182.66 192.91 202.93 212.74 
80 140.95 152.11 163 173.64 184.03 194.2 204.14 213.88 
90 142.67 153.75 164.56 175.1 185.41 195.5 205.36 215.03 

100 144.42 155.4 166.11 176.58 186.8 196.8 206.59 216.17 
110 146.15 157.04 167.66 178.05 188.2 198.12 207.82 217.33 
120 147.9 158.7 169.24 179.54 189.59 199.44 209.06 218.49 
130 149.65 160.36 170.81 181.02 191 200.75 210.31 219.66
140 151.4 162.03 172.39 182.51 192.41 202.09 211.56 220.84 
70 153.16 163.7 173.98 184 193.82 203.42 212.81 222.02

160 154.93 165.37 175.56 185.51 195.24 204.76 214.08 223.2 
170 156.69 167.05 177.15 187.02 196.66 206.1 215.34 224.39 
180 158.47 168.73 178.75 188.53 198.09 207.45 216.61 225.55 
190 160.24 170.42 180.35 190.05 199.52 208.8 217.89 226.79 
200 162.01 172.1 181.95 191.57 200.97 210.16 219.17 227.99 
210 163.8 173.8 183.55 193.09 202.4 211.53 220.46 229.2
220 165.58 175.43 185.16 194.62 203.85 212.89 221.74 230.41 
230 167.36 177.19 186.78 196.14 205.3 214.26 223.04 231.63
240 169.16 178.89 188.39 197.68 206.75 215.63 224.33 232.85 
250 170.94 180.59 190.01 199.21 208.2 217 225.63 234.08 
260 172.73 182.3 191.63 200.75 209.66 218.4 226.93 235.31 
270 174.53 184 193.25 202.29 211.12 219.77 228.24 236.54 
280 176.32 185.7 194.88 203.83 212.59 221.16 229.55 237.77 
290 178.11 187.42 196.5 205.37 214.05 222.54 230.86 239.01
300 179.9 189.13 198.13 206.92 215.51 223.93 232.18 240.26 
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Table 1

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6)

ºC 24 25 26 27 28 29 30 

Bar 
0.981 215.22 215.14 234.88 244.41 253.79 263 272.03 
10 216.13 225.99 235.66 245.13 254.44 264.27 272.57 
20 217.15 226.94 236.53 245.94 255.18 264.59 273.18 
30 218.18 227.88 237.41 246.75 255.93 264.95 273.8 
40 219.21 228.85 238.3 247.58 256.69 265.64 274.42 
50 220.25 229.82 239.2 248.4 257.45 266.33 275.07 
60 221.3 230.79 240.11 249.24 258.22 267.04 275.7 
70 222.35 231.78 241.02 250.08 258.99 267.75 276.35 
80 223.42 232.77 241.94 250.93 259.78 268.47 277.01 
90 224.48 233.76 242.87 251.79 260.57 269.19 277.66 
100 225.56 234.76 243.79 252.66 261.36 269.92 278.33 
110 226.64 235.78 244.73 253.53 262.17 270.77 279.01 
120 227.73 236.79 245.68 254.4 262.98 271.41 279.69 
130 228.82 237.81 246.63 255.28 263.69 272.16 280.38 
140 229.92 238.84 247.59 256.18 264.62 272.92 281.08 
150 231.03 239.87 248.55 257.07 265.44 273.69 281.78 
160 232.14 240.91 249.52 257.97 266.28 274.46 282.49 
170 233.26 241.96 250.49 258.88 267.12 275.23 283.2 
180 234.38 243.01 251.47 259.79 267.97 276.01 283.92 
190 235.51 244.06 252.46 260.71 268.82 276.8 284.64 
200 236.64 245.12 253.45 261.63 269.67 277.59 285.37 
210 237.77 246.18 254.45 262.5 270.54 278.39 286.11 
220 238.91 247.26 255.45 263.49 271.4 279.19 286.85 
230 240.06 248.33 256.46 264.43 272.28 280 287.59 
240 241.21 249.41 257.46 265.37 273.16 280.82 288.35 
250 242.36 250.49 258.48 266.31 274.04 281.63 289.11 
260 243.52 251.58 259.49 267.27 274.92 282.46 289.86 
270 244.68 252.66 260.52 268.23 275.82 283.29 290.64 
280 245.84 253.76 261.54 269.18 276.71 284.12 291.4 
290 247.01 254.86 262.57 270.15 277.61 284.95 292.18 
300 248.18 255.96 263.6 271.11 278.51 285.79 292.95 
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Fig.1 Water Compressibility Factor 
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1.0 SCOPE

This specification covers the minimum requirements for carrying out the electronic geometry pig run 
after successful completion of pipeline laying work. After dewatering and swabbing of the main 
pipeline segment, magnetic and electronic geometry pigging (EGP) of the pipeline shall be done by 
the contractor. The basic purpose is to detect geometry defects and pipeline features by running 
electronic calliper pigs preceded by magnetic cleaning pig to clean the pipeline to acceptable level. 

2.0 OBJECTIVE

The objective of the present pigging programme is to assess the internal geometry of the pipelines 
and detect geometry defects if any,  of the pipeline. 

3.0 SCOPE OF WORK

Scope of work of the contractor shall consist of running EGP through 100% pipeline length. The EGP 
run shall be done after successful completion of hydro-test of the pipeline. In case permanent 
launcher and receiver are not ready, contractor shall carry out the EGP with temporary launcher and 
receiver which shall be arranged by the contractor at no extra cost and time to Owner. All 
facilities/services numerated herein under (not limited to) which the contractor deems necessary to 
fulfil the work shall have to be arranged by the contractor at no extra cost and time to owner. 

Mobilization of all equipment by the contractor e.g. electronic geometry pigs, air compressors, pig 
locating and pig tracking devices, temporary launcher and receiver, spares, consumables, 
communication system, transportation and adequate qualified personal for completion of entire 
work within contract price without depending turnaround time of bringing the pig received from 
previous run from receiver station to launch station, as such no turn period shall be allowed. It is 
expressly understood that this does not limit the scope of work of the contractor in any way. The 
quantities to be mobilised for different equipment (pigs, pig tracking device) accessories, spares, 
and consumables need to be carefully evaluated taking in to the consideration that geometry 
inspection of each segment should be carried out without any constraint. Contractor shall submit 
operation manual/procedure manual and data sheets for pigs before commencing the job for owner 
approval. 

Transportation of the tools and personnel by the contractor at the site from one pigging section to 
another as per availability of the work front. Contractor shall organize placement pigs into launcher 
and retrieval of the pig from the receiver including launching and receiving operations. 

The contractor shall submit the details of each type of pig including foam, gauge and caliper for 
approval of OWNER / CONSULTANT/ TPI, which he proposes to use.  Pigs shall be launched in the 
pipeline only after their design and size has been approved by OWNER / CONSULTANT/ TPI.  Due 
care shall be taken not to damage internal coating by the contractor, while proposing the pigs for 
internally coated pipeline. 

The detailed scope of work shall also include, but not limited to   

-  Placement of marker devices along the Row over the pipeline. 
- Identification of defects in the field  
-  Preparation of work reports. 
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4.0 REFERENCE CODES AND STANDARDS

Relevant recommended practise/standards/specifications are indicated below which shall be used in           
conjunction with this specification 

1. API STD 1163: In-line inspection system qualification standard 

2. NACE SP 102: In-line inspection of pipelines 

3. NACE PUBLICATION 35100: In-line non-destructive inspection of pipelines 

4. ASNT ILI-PQ: In-line inspection personnel qualification and certification 

5. ASME B 31.8S: Managing system integrity of gas pipelines 

6. PNGRB T4S: Technical standards and specifications including safety standards 

In the event of conflict between any of the above specification/standard or between any standard and    
this specification, the more stringent shall apply. 

5.0 VELOCITY OF DIFFERENT PIGS

Contractor shall be required to maintain velocities of propelling medium in such a way that the 
objective of each pig run shall be achieved. 

6.0 FOAM PIG RUN

Contractor to carry out adequate number of foam pigs runs in each pipeline covered under Scope of 
Work prior to running of cleaning pigs to make a final assessment of the line pig- ability to the 
satisfaction of the Contractor and provide detailed daily site report for each run in the approved 
format before commencing the subsequent run. Contractor to select size of the foam pigs in such a 
way that the objective shall be achieved. 

7.0 GAUGE PIG RUN

Contractor to carry out adequate number of gauging pig runs in each pipeline covered under Scope 
of work including pig tracking for pipeline to assess any internal restriction in the pipeline that may 
restrict the passage of cleaning and caliper pig. Contractor to provide detailed daily site report for 
each run in the approved format before commencing the subsequent run Gauge pig shall be 
equipped with a gauge plate made of Aluminium having its diameters 95% of minimum pipeline 
Internal Diameter (I.D.). The gauge pig should be able to pass over or negotiate lateral tees or 
bends on the pipeline. 

8.0 CLEANING PIG RUN

8.1 Pipelines with Internal Coating

Contractor to carry out adequate number of cleaning pig runs by running suitable cleaning pigs in 
the pipelines including pig tracking till the time owner/ owner’s representative is satisfied about the 
degree of cleanliness of pipeline. The contractor shall provide detailed daily site report for each run 
in the approved format before commencing the subsequent run. Choice of the type of cleaning pig 
has been left to the contractor. The contractor shall assure that the pigs, which are proposed to be 
used, are adequately soft and they do not damage internal coating under any circumstances. The 
brushes and scrappers used shall be of non-metallic/ plastic material. However, the details of these 
pigs including their construction details of brushes, scrappers etc. (if applicable) shall be submitted 
to OWNER / CONSULTANT/TPI for approval before their usage. 
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8.2 Pipelines without Internal Coating

CONTRACTOR to carry out adequate numbers of cleaning pig runs by running suitable cleaning pigs 
in pipeline including pig tracking till such time CONTRACTOR is satisfied with himself about the 
degree of cleanliness of pipeline and provide detailed daily site report for each run in the approved 
format before commencing the subsequent run. Choice of the type of cleaning pig has been left to 
the contractor. Contractor may deploy brush cleaning pig, magnetic cleaning pig, combination of 
brush and magnet, scrapper pig etc. the cleaning pigs should be able to pass over negotiate lateral 
tees or bends on the pipeline. 

9.0 CALIPER PIG RUN

CONTRACTOR to carry out adequate number of electronic geometry (caliper) pig runs each pipeline 
including pig tracking for each pipeline decided after findings of gauging pig run to generate valid 
and interpretable geometry data of the pipeline and analysis of data of the caliper survey to detect 
the nature, extent and location of geometry defect. Contractor to provide detailed daily site report 
for each run in the approved format before commencing the subsequent run. The caliper should be 
capable of inspecting entire length of the pipeline i.e. from launcher to receiver in single run. 
Battery life should be adequate to commensurate with the run time required to travel the pipeline 
length. The electronic recorder system should have requisite data storage capacity. The drive cups 
should have requisite resistance to wear and tear to maintain effective seal throughout the entire 
run time.  
The measurement shall cover the entire 360° of internal pipe wall circumference using properly 
oriented and sufficient quantity of sensors. For internally coated pipelines adequate care shall be 
taken by using soft cups so that no damage takes place to the internal coating of pipe. The tool 
shall be capable to identify and locate the following features as minimum. 

-  Individual Girth weld 
-  Dent, ovality, buckles, or any other out of roundness, change in pipeline I.D. and difference 
of thickness. 
- Bend with bend radius and degree of bend. 
-  Valves or any partially closed valves. 
-  Tees/ off-takes. 

Caliper Pig shall be calibrated on predetermined dent on same size and thickness of the pipeline to 
be examined and witnessed by Owner/ Consultant/TPI. 

10.0 PIG TRACKING

The movement of any type of pig (Except, foam pig) put into the line during caliper pigging shall be 
required to be monitored along the pipeline length. The Contractor shall detail out the complete 
methodology of pig tracking proposed to be deployed by him including complete technical details of 
the equipment, device proposed and minimum parameters for tracking devices e.g. alarm (sound), 
time of detection & location of detection shall be used for this purpose. 
It is proposed that pig tracking would be done in a discrete manner at regular intervals (Max 5 km) 
on each pipeline. The exact KM chainage of these locations shall be decided at site in consultation 
with the Contractor and Owner / Consultant/TPI. 

11.0 MARKER DEVICES

The contractor shall submit the details of marker devices, which he proposes to place for relocating 
the defect accurately in the field, when the same has been identified as a result of Caliper survey. 
The contractor shall be responsible for placing these devices (Marker Magnets or Locator coils or 
any other device) at suitable interval so that the defect can be easily located in the field with 
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minimum above ground measurement. It may be noted that placement of marker devices, their 
retrieval and locating the identified defect in the field shall be the responsibility of the contractor. 
The liquidation of defects, if any, is however, not included in the scope of work of the contract. 

12.0 DEFECT VERIFICATION AND RECTIFICATION

At the discretion of the Owner/ Consultant/ TPI at least two locations for each pipeline shall be 
identified from the recorded data and the contractor shall provide Owner / Consultant /TPI to 
precisely locate it at site. 
The contractor shall depute his representative during such verification work at verification sites for 
establishing that filed log detected anomalies conform to actual sizing including linear and 
circumferential positions at site 
All anomalies found beyond acceptable limit shall be verified and rectified. After completion of 
necessary fabrication/rectification, contractor shall carry out repeat run and submit results to 
owner/consultant for acceptance 

13.0 ABNORMAL SITUATIONS

The objective of this section is to write down foreseeable abnormal circumstances for taking 
appropriate measures, should such a condition arise during implementation of project. 
The following abnormal condition has been foreseen by the Owner. However, if the Contractor 
foresees any other abnormal condition, he is free to make a mention.  

13.1 Tool Failure

Contractor is required to get valid interpretable and verifiable data for pipeline. In case Contractor’s 
equipment fails to perform electronic geometry inspection to generate valid data for any of the 
pipeline, Contractor will make extra runs of pigs to get valid and physically verifiable data. 

13.2 Stuck Up Tool

The Contractor shall details out a contingency plan as proposed by him in case any of the pigs get 
stuck up. The plan shall identify procedure for exactly locating the stuck up pig, detail procedure for 
retrieval of pig, equipment, including support facilities required to retrieve the pig.  

If pig does not move from stuck up location, by any measure, then the pipeline section shall have to 
be cut for retrieval of Pig. Necessary erection, fabrication and modification of pipe with new pipe 
piece after retrieval of pig shall be done by Contractor. The cost for this works shall be borne by 
Contractor on actual. After fabrication & erection, pigging contractor shall run Gauge pig to check 
internal restriction, if any. Locating the stuck up pig and its retrieval shall be the responsibility of the 
Contractor. 

14.0 WORK REPORT

The work report shall be prepared and submitted in hard copy (sets) and Soft Copy. 
The work report shall consist of following as a minimum. 

- All field activities. 

- Equipment description 

- List of installations 
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- List of significance with feature information and installation reference. 

- Survey log and enlargement areas of special interest to suitable scale. 

-XYZ MAPPING 
XYZ mapping data acquisition shall be part of the tool specification. XYZ mapping measurement 
shall cover the entire 360 degree of internal pipe circumference using properly oriented and by 
sufficient quantity of sensors. The tool shall be capable to identify and locate the following features 
as a minimum.  
a) Individual girth weld, weld joints
b) Dent, ovality, dent with ovality, buckles, wrinkles/ripples or any other out of roundness, change
in pipeline I.D. and difference of thickness.
c) Tap off Valves or any partially closed valves

-TOOL PERFORMANCE  
Tool shall have capabilities as under.
a) Minimum detection level for dent ( at the specified accuracy) : 2% of ID
b) Measurement accuracy for dent : 25% of the value in mm measured by the tool
c) Minimum detection level for Ovality : 3 mm (for 16”, 12”, 8” & 6” lines)
d) Measurement Accuracy for Ovality : +/ 2% of ID
e) Location Accuracy Axial: +/ 1 M from the reported anomaly chainage
f) Circumferential location accuracy : +/ 15 degree
g) The tool shall be capable of negotiating 6D bend at maximum thickness and 15% reduction in
Pipe ID.

Any deformation existing on the weld (circumferential or longitudinal) is to be reported.

15.0 FINAL REPORT

The contractor shall include in his offer the most appropriate reporting procedure envisaged. 
However, report shall include but not limited to the following:  

a) Detailed report about running of the electronic geometry pig including but not limited to the 
operational and functional details.  

b) Details describing the type, size and location of individual mechanical defects. The location of 
each defect shall be suitably listed wi th reference to permanent pipeline features, circumferential 
location, girth weld no., relative and absolute distance.  

c) A detailed report in respect of each defect for which sizing has to be done indicating its length, 
depth and axial as well as circumferential location suitably referenced.  

d) Preliminary site report for each pipe segment for each running of electronic geometry pig runs 
stating comments/observations of each run, pig condition, operating parameters, and total time 
required.  

e) Velocity plot of the electronic geometry pig along the length of the segment.  

f) Photographs of defects along with captions as observed during verification.  

g) All data to be given shall be in graphical and Microsoft Excel format also. All the formats / 
software / software outputs to be in line with Pipeline Open Data Standard (PODS) stipulations.  

h) List of anomalies and the pipe tally shall be compatible with excel files.  



Engineering Standard 

Doc No.  Rev 

The format of the above report shall be mutually agreed upon between the contractor and 
owner/consultant. The above report shall be submitted in four copies of bound volume. All raw and 
final processed inspection log along with the operating software necessary for review/analysis of the 
data shall also be submitted in 4 nos. CDs (master copy including copies). This is required to facilitate 
selection of significant defects, their chainage and sizing. The software should be user friendly  
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1.0 SCOPE

This specification covers the minimum requirements for carrying out the on line inspection of the
pipelines. This requirement is not intended to be all inclusive and use of guidelines set forth does
not relieve the contractor to his responsibility to carry out all activities successfully to obtain valid,
interpretable and physically verifiable data from the intelligent pig runs about the condition of the
pipeline.

2.0 TECHNIQUE FOR INTELLIGENT PIGGING

The Corrosion Detection tool used for on line Inspection should be High resolution inspection tool

based onMagnetic Flux leakage (MFL) Technology.

3.0 PIG DIAMETER AND VELOCITY CRITERIA

Irrespective of the gas flow velocity, it is desired that MFL tool maintains the velocity which is

required to maintain accuracy specified by the tool owning agency for various defect categories.

Contractor shall collect the flow data from the owner before starting ILI run. The minimum diameter

negotiable for MFL shall be 95% of minimum ID of the pipeline. Contractor shall be required to

maintain the velocities of different pigs in such a manner that normal flow through the pipeline

while particular pig is travelling is not required to be altered.

The normal flow rate and pressure for pipeline are given in design basis enclosed in tender

document.

4.0 REFERENCE CODES AND STANDARDS

Relevant recommended practise/standards/specifications are indicated below which shall be used in           
conjunction with this specification 

1. API STD 1163: In-line inspection system qualification standard 

2. NACE SP 102: In-line inspection of pipelines 

3. NACE PUBLICATION 35100: In-line non-destructive inspection of pipelines 

4. ASNT ILI-PQ: In-line inspection personnel qualification and certification 

5. ASME B 31.8S: Managing system integrity of gas pipelines 

6. PNGRB T4S: Technical standards and specifications including safety standards 

In the event of conflict between any of the above specification/standard or between any standard and    
this specification, the more stringent shall apply. 

5.0 PRE INSPECTION ACTIVITIES
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Following activities are envisaged prior to running of high resolution intelligent pig. The sequence

shown here is indicative which may vary during execution as per agreed schedule between Owner

and Contractor.

4.1 Magnet marker installation

Contractor to supply adequate numbers of permanent magnet markers for installation of the same

on the pipeline at 1.0 (one) Km interval irrespective of permanent pipeline installations. These

permanent magnet markers shall not be retrieved back after completion of inspection work and

shall not be taken back by Contractor. Contractor to supply these permanent magnet markers in

advance so that same can be installed by him before commencement of inspection works.

Contractor to deploy magnet markers of adequate strength so that same shall be detected by high

resolution inspection pig during inspection at above coating thickness and gas velocities. Contractor

to take all adequate precautions so that pipeline and coating is not damaged during installation of

magnet markers. Contractor has to submit to the Owner the sketch containing reference of magnet

marker location with respect to permanent features/installation available in the vicinity.

4.2 Procedure document and Operation Manual

Contractor shall submit operation manual for pigs and procedure document for execution of the

field activities for the various pipelines covered under scope of work before commencing the job for

Owner/Consultant/TPI approval. The document shall include as a minimum data sheets of pigs

deployed at site, list of items to be mobilized, launching & receiving procedure, pig tracking

procedure, reporting formats for each type of pig run, format for preliminary report , specific

considerations to be observed during pigging etc.

4.3 Pull through Test

Contractor is required to pre calibrate the inspection tools (Intelligent pig) perform the pilot/loop

test at his inspection Centre before mobilization of these inspection tools to SITE.

Company/Consultant at its discretion reserves the right to witness and / or to appoint its authorized

agency to witness the above pre calibration / pilot / loop tests to ascertain the diagnostic capability,

mechanical performance requirements, reliability etc. of the inspection tools to be deployed at SITE.

During pull through test, the Owner/Consultant representatives shall be allowed to share the

technical information related to the Corrosion Detection Pig including test pipe data, tool velocity,

magnetization level achieved and metal loss inspection performance achieved during testing.

However, it is clearly and expressly understood by the Contractor that such association of the

Company/Consultant for witnessing the pre calibration/pilot/loop tests shall in no way absolve the

responsibility of the Contractor either for the performance of the inspection tools or his obligations

under the Contract. Company/Consultant shall bear the expenses of there own representative /
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authorized agency related to travel, (to and fro) boarding, lodging and other incidentals during the

period of their stay for witnessing above tests of inspection the above tests of inspection tools at the

inspection Centre of the Contractor. Pull through test report for each size of Corrosion Detection pig

shall be submitted within seven days of performing the test.

4.4 Pre Inspection Pig runs

Contractor shall complete all activities required to establish piggability and adequate cleanliness of

pipeline to the satisfaction of the Contractor and to verify the internal geometry of the pipeline with

relation to ovality, dent etc. and to ensure that internal bore restriction at any location does not

exceed the limitation of proposed tools to be used subsequently.

4.4.1 Gauge Pig run

Contractor shall run a gauging pig with the gauging plate made of Aluminum and its diameter should

be 95% of minimum pipeline internal diameter. Contractor’s cleaning and gauging pig assemblies

should be able to pass over or negotiate lateral tees or bends of sizes or radii given in the tender

document. The cups/disc should have requisite resistance to wear and tear to maintain effective seal

throughout the entire run time.
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4.4.2 Cleaning Pig runs

Contractor shall carry out at least one run of brush cleaning pig and magnet cleaning pig to decide

the number of cleaning runs required and the choice of the cleaning pig for subsequent cleaning

runs as suitable for the purpose to obtain internal condition adequately clean so as to obtain valid

and interpretable inspection data from the intelligent pig and to safeguard caliper and intelligent pig

against damage due to debris.

A single cleaning run is not expected to produce any conclusive information. Performance of each

cleaning pig run shall be assessed from the debris quantity, debris quality and physical condition of

pig.

The cleaning pigs for successive cleaning pig runs including configuration of each pig shall be

selected by the Contractor in such a manner that effective cleaning is achieved with minimum

number of runs and then the same should not get lodged into the pipeline.

5.0 INSPECTION PIG RUNS

5.1 Electronic Geometry (CALIPER) Pig run

The electronic geometry (caliper) pig should be capable of recording the entire length of each

segment i.e. from launcher to receiver in one single run and therefore its electronic recorder system

should have requisite data storage capacity. Battery life therefore should be adequate to

commensurate with the run time required to travel the pipe length of each segment and the drive

cups should have requisite resistance to wear and tear to maintain effective seal throughout the

entire run time.

The measurement shall cover the entire 3600 of internal pipe wall circumference using properly

oriented and sufficient quantity of sensors. The tool should be capable to identify and locate the

following features as a minimum.

• Individual Girth weld

• Dent, ovality, buckles, or any other out of roundness, change in pipeline I.D. and difference

of thickness.

• Bend with bend radius and degree of bend.

• Valves or any partially closed valves.

5.2 Intelligent Pig run

Upon completion of all preceding activities (foam, cleaning, gauging, caliper runs) and based on their

results Contractor shall intimate about his readiness for running the high resolution corrosion
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detection pig. OWNER/Consultant shall indicate the exact time of launching the corrosion detection

pig in consultation with Contractor.

Marker devices should be placed at approximately 1.0 KM interval as mentioned at clause 4.1 prior

to running of Intelligent Pig.

The intelligent pig proposed by the Vendor should be capable of identifying the following anomalies

keeping in view the defect significance detailed out at para 6.0 below:

Metal loss (internal and external)

Axial and circumferential slotting

Location of girth welds, valves, lateral joints.

Circumferential cracks.

Proximity of any ferrous object to pipeline.

Manufacturing defects

Dent.

Estimated strain in dent as per ASME B31.8 appendix R.

Metal loss in dents

Arc strike, Pin holes

Artificial defect.

Scabs, Slivers.

Buckle.

Corrosion cluster

Grinding

Girth weld crack

Girth weld anomaly.

HIC (hydrogen induced cracking).

Lamination.

Longitudinal seam weld crack.

Longitudinal weld anomaly.

Ovality Pipe mill anomaly.

Pipe mill anomaly cluster.

SCC (Stress corrosion cracking).

Spiral weld crack (for HSAW Pipes)

Spiral weld anomaly (for HSAW Pipes).

Wrinkle, etc.
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100% length of the pipeline shall be inspected by running MFL tool to generate valid and

physically verifiable data and submit the detailed report for the entire length.

6.0 DEFECT SIGNIFICANCE

The following information/performance is expected out from the Geometry survey.

The electronic geometry pig/Caliper pig deployed by Contractor should be able to perform

inspection of pipelines as per following detection and sizing specifications.

Dent : 2% of outer diameter (O. D.)
Ovality : 5% of outer Diameter (O. D.)
Location accuracy : Axial ± 0.2m (Within pipe)

Axial ± 1.0m (from marker)
Circumferential : ± 5°

(For dents, ovalities and pipeline feature as detailed above).

6.2 The following information/performance is expected out of the intelligent pig inspection:

6.2.1 The external or internal metal loss/mechanical defects should be identified, discriminated, sized (L x

B x D) and suitably reported in a mutually agreed manner.

6.2.2 Inspection of entire length of each segment to be completed in one single run.

6.2.3 To check the effect of inter active corrosion if a cluster of pits are identified close to each other,

values of L1, L2 ...W1, W2.....should be reported (refer sketch below) and the location of each pit

cluster is to be identified with reference to permanent pipeline feature.

Flaws are considered interacting if they are spaced longitudinally for circumferentially from each

other within a distance of 3 times the wall thickness (3t). Interacting flaws should be evaluated as a

single flaw combined from all interacting flaws.



Engineering Standard  

TECHNICAL SPECIFICATION  FOR 
INTELLIGENT PIGGING 

Doc No.  Rev 

0

Page 9 of 21 

6.2.4 Any metal loss in the heat affected zone of the weld should be specifically highlighted in the report

but may not be sized.

6.2.5 ACCURACY OF DEFECTS

The best accuracy offered and guaranteed by the Contractor for each category of defect should be

clearly spelt out. The Contractor must define the "pitting corrosion", general corrosion and the

accuracy offered by him in each case for a) depth of corrosion b) axial and circumferential location of

corrosion and c) length of corrosion.

CONFIDENCE LEVEL AND PROBABILITY OF DETECTION

A confidence level of 80% is acceptable in defect sizing accuracy (i. e. guaranteed accuracy is

acceptable for equal to or more than 80% metal loss features reported) with 90% Probability of

Detection (POD).

The intelligent pig should have as a minimum, the following capabilities with 80% confidence level

and 90% probability of detection (POD).

DETECTION CAPABILITY AND SIZING ACCURACY
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LOCATION ACCURACY

A

AXIAL

WITHIN PIPE
FROMMARKER

±0.20 M
±1.0 M

B CIRCUMFERENTIAL ±5 DEGREE

7.0 PIG TRACKING

The movement of any type of pig put into the line during pre inspection or intelligent pigging shall

be required to be monitor along the pipeline length from launcher to receiver trap. The pig tracking

system should be capable of working under Over head high voltage transmission lines. Bidder to

propose a tracking system which shall be able to detect pig passage in the existing pipe cover. The

transmitter should have adequate battery life so that stuck up pig can be located within reasonable

time frame. The pig tracking system should be capable of locating the stuck up pig in the range of

±15 Meter. The BIDDER shall detail out the complete methodology of pig tracking proposed to be

deployed by him including complete technical details of the equipment and device proposed to be

used for this purpose.
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It is proposed that pig tracking would be done in a discrete manner generally at 2 to 3 KM interval at

pre selected locations. The exact KM chainage of these locations shall be decided at site in

consultation with the CONTRACTOR and OWNER/CONSULTANT/TPI

8.0 PRELIMINARY REPORT AND DEFECT VERIFICATION

Contractor on completion of the corrosion detection pig run, to furnish a preliminary inspection

report indicating all detected defects including sizing of defects, chainage of defects, circumferential

location, distance from magnet marker/pipeline feature, pipe joint length etc . The preliminary

inspection report shall also include information about the data quality, general pipeline conditions

and major observations during inspection.

The preliminary report shall be submitted within three weeks from the date of completion of High

resolution MFL pig run.

OWNER/CONSULTANT/TPI shall identify a maximum of five verification points from the preliminary

report/recorded data and contractor to provide CONSULTANT/OWNER/TPI the facilities to locate

those points at site. Verification shall be done by OWNER within four weeks from the date of

receiving the information on dig site verification.

All defects recorded by the High Resolution tool shall be reported in the Contractors report.

However, while selecting the defects for verification purpose, following guidelines shall be observed:

A maximum of 5 numbers of most injurious verifiable metal loss defects to be identified in

the segment having any one or combination of following.

General Corrosion defects with length and width greater than 3t x 3t and metal loss depth

20% of wall thickness or more.

Pitting corrosion defects with length and width greater than 2t x 2t and metal

loss depth 40% of pipe wall thickness or more.

Mill defects and other manufacturing defects which threaten the pipeline integrity.

Geometry defects with metal loss.

Any other critical defect at the discretion of OWNER.

In case there is a mismatch in the reported defects and those measured at site during verification

then the contractor shall depute his representative to observe verification by non destructive testing

at given sites for proving that field log detected anomalies conform to wall thickness loss and sizing

within the limits of tolerance as per provision of technical specification in Bid Document. The data
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can be reviewed by the Contractor based on the witnessed NDT results and a revised report can be

given. Again OWNER/CONSULTANT/TPI shall select five defects from the revised report for

verification in the field. In case of non compliance of these defects to the tender requirements, the

run shall be considered as unsuccessful. In case physically verifiable defects are not found, the

Contractor shall explicitly indicate this situation in his preliminary report.

9.0 VENDOR DATA REQUIREMENT

Following information is required to be furnished by vendor in his documents:
a. Direction of magnetization (axial/circumferential) and polarity of magnetic field.
b. Required minimal magnetic field strength H in kA/m at the inner surface of the pipe to meet the
given POD and accuracy.
c. The magnetic field strength H in kA/m as function of wall thickness and pig speed & grade, at the
inner surface of the pipe.
d. Required minimal induced magnetic flux density B in Tesla in the pipe wall to meet the given POD
and accuracy.
e. Nominal circumferential distance of ID/OD discriminating sensors (if present)

10.0 DATA ANALYSIS

CONSULTANT/COMPANY shall participate in the analysis of the recorded data together with the

engineering and other personnel of CONTRACTOR. This analysis shall be carried out at Bidder’s

Analysis Centre to achieve the following objectives:

a) To identify the locations of internal or external defects likely to jeopardize the normal safety

and operation of the pipeline.

b) To arrive at general methodology of repair to be followed.

c) Short term measures to be taken in view of potentially hazardous defects, if found in any of

the pipelines.

Contractor shall provide all raw and processed data and his software package along with his

compatible hardware. The software package shall be user friendly.

11.0 FINAL WORK REPORT

The Contractor shall include in his offer the most appropriate reporting procedure envisaged for the

subject pipeline. This will have to be mutually agreed between the successful BIDDER and

CONSULTANT/COMPANY.

However, any reporting system shall include but not limited to the following:
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Preliminary site report for each pipe segment for each running of foam, cleaning, caliper,

intelligent pig runs stating comments/observations of each run, pig condition, operating

parameters and total time required.

A detailed report in respect of each pipe segment of running each of the preinspection tool

such as cleaning pig, caliper pig.

A detailed report on the geometry survey of each pipeline segment incorporating the

following supplemented with raw/processed data logs.

List of installations

List of Significances with

• Feature information

• Feature type

• Feature description

• Feature log Distance

• Feature Clock orientation

• Feature length

• Feature depth (Change in ID)

Installation references

• Distance from next Installation

• Installation Distance

• Installation type

Velocity plot of EGP

Temperature Plot if applicable.

Survey Log and enlargement areas of special interest

Detailed report about running of the intelligent pig including but not limited to the

operational and functional details.

Details describing the type, size, internal/external discrimination and location of individual

metal loss defects. The location and orientation of each defect should be suitably listed with

reference to permanent pipeline features, girth weld no., relative and absolute distance and

severity of the defect.

A detailed report in respect of each defect for which sizing has to be done indicating its

length, width, depth, axial and circumferential location suitably referenced.

Depth based feature distribution against pipe length of all metal loss features.

Severity analysis for all metal loss features having metal loss greater than 20% for all

detected features. Individual evaluation feature report in great detail for 5 nos. significant

metal loss features of each segment.
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Suitable histograms between absolute distance of pipeline and no. of defects.

Report on inter active corrosion due to clustering of pits.

Velocity of the intelligent pig along the length of the segment.

The format and pro forma of the above report shall be mutually agreed upon between the

successful Contractor and CONSULTANT/COMPANY.

All the data generated by the CONTRACTOR shall be compiled in a floppy disk and CD having

user friendly operation on an IBM Compatible PC along with the software necessary for

review/analysis of data.. This is required to facilitate selection of significant defects, their

chainage and sizing. This floppy disk and CD will be submitted by CONTRACTOR, as a part of

report. Contractor to provide three sets of CD/Floppy consisting all generated data along

with compatible operating software.

12.0 CONTINGENCY WORKS

BIDDER to write down in his offer all foreseeable abnormal circumstances during the execution of

the project for enabling the COMPANY/CONSULTANT to take appropriate measures in time, to be

prepared should such a condition arise during the implementation of the project.

In the event of pig getting stuck in the pipeline during pigging activity CONTRACTOR shall assist the

COMPANY in the retrieval of the tool. This assistance will be limited to his providing advice on the

operation methodology to be adopted for salvaging the tool and in putting back the pipeline in

normal operating condition. Also refer clause no. 12.2 of this section for details.

13.0 ABNORMAL SITUATIONS

The objective of this section is to write down foreseeable abnormal circumstances for taking

appropriate measures, when such a condition arises during implementation of Project. The following

abnormal conditions have been foreseen by the COMPANY. However, if the Contractor foresees any

other abnormal condition, he is free to make a mention of the same and alongwith necessary

provision to counter the same:

13.1 Tool failure

CONTRACTOR is required to get valid interpretable and physically verifiable data for pipeline covered

under scope.
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In case CONTRACTOR'S equipment fails to perform electronic geometry pre inspection and/or

intelligent pigging inspection to generate valid data for any of the segment, CONTRACTOR will make

extra runs of Pigs to get valid and physically verifiable data.

The replacement/repair/modification of the CONSTRUCTIONAL PLANT AND EQUIPMENT shall be

decided by the CONTRACTOR. In case the CONTRACTOR decides to take the CONSTRUCTIONAL

PLANT AND EQUIPMENT or any of its components for repair/modification from the site, then he

shall be permitted to do so provided he furnishes an additional bank guarantee for an amount equal

to payments made to him by the COMPANY for the respective group of pipelines up to this stage.

The Bank Guarantee so furnished shall be valid for a period of six months. The CONTRACTOR shall be

responsible for all costs including but not limited to transport from/to India, re export duty/ Custom

duty for Import/re Import of the replaced/modified/ repaired CONSTRUCTIONAL PLANT AND

EQUIPMENT without any additional payment from the COMPANY on this account. In case

CONTRACTOR fails to re mobilize for completion of the WORKS, the above additional bank

guarantee shall be liable to be invoked by the COMPANY without any prejudice to other remedies

and provisions of the CONTRACT.

13.2 Stuck up tool

The Contractor shall detail out a contingency plan in his BID as proposed by him in case any of the

pigs get stuck up. The plan shall identify procedure for exactly locating the stuck up pig, equipment,

including SPREAD and support facilities required to retrieve the pig and maintain the flow with

minimum loss of time and optimum efforts.

In the event of the pig getting stuck in the any segment of the pipeline during any Pigging activity

CONTRACTOR shall assist the COMPANY and his CONSULTANT and CONTINGENCY CONTRACTOR or

other authorised agencies of the COMPANY in retrieval of the tool. The assistance in the field will be

limited to his providing advice. After retrieval of the pig, decision to continue with the next phase of

activities shall be taken by COMPANY/CONSULTANT/TPI. Locating the Stuck up pig shall be the

responsibility of the CONTRACTOR.

Reverse flow is not possible. Pressure surges may be possible which need to be critically planned in

consultation with COMPANY, CONSULTANT and CONTINGENCY CONTRACTOR. If Pig do not move

from stuck up location, by any measure, then the pipeline section shall have to be cut for retrieval of

Pig. Hot tapping, bypass loop installation, Pipe cutting etc. before pig retrieval and Necessary

erection, fabrication and modification of pipe with new pipe piece after retrieval of pig shall be done

by owner. If Gauge pig get stuck due to some anomaly/reduction in diameter of pipeline then cost of

replacement will be borne by Owner. However, locating the stuck pig is responsibility of Pigging
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Contractor with an accuracy of +/ 3 M. After fabrication & erection and resumption of flow, pigging

Contractor shall run Gauge pig to check internal restriction, if any.

12.3 Mismatch of inspection results with actual defects during site verification

In case of variance between the results of physical defect verification and the results reported by the

contractor on the basis of intelligent pigging (after considering the tolerance as provided in the

contract) even after allowing extra runs, COMPANY shall review the entire case in consultation with

the contractor.
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ANNEXURE – I

PROFORMA FOR GUAGING PIG, BRUSH CLEANING PIG, MAGNET CLEANING

PIG DETAILS

Sr. No. Description Bidders Details

1.0 GAUGE PIG

1.1 Minimum % of ID that the GAUGE pig pass without
damaging pig and pipe

1.2 Number of modules and length of tool

1.3 Weight of gauge pig

1.4 Bend radius able to negotiate

1.5 % diameter of Aluminium Gauge plate

1.6 Schematic sketch of foam pig enclosed indicating
Configuration.

2.0 BRUSH CLEANING PIG

2.1 Minimum % of ID that the BRUSH CLEANING pig pass
without damaging pig and pipe

2.2 Number of modules and length of tool

2.3 Weight of Brush cleaning pig

2.4 Bend radius able to negotiate

2.5 Number of brushes mounted on pig

2.6 Schematic sketch of BRUSH pig indicating configuration.

3.0 MAGNET CLEANING PIG

3.1 Minimum % of ID that the MAGNET CLEANING pig pass
without damaging pig and pipe

3.2 Number of magnets mounted on pig

3.3 Number of modules and length of tool

3.4 Weight of pig

3.5 Bend radius able to negotiate

3.6 Schematic sketch of magnet pig enclosed indicating
configuration.
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ANNEXURE – II

PROFORMA FOR ELECTRONIC GEOMETRY PIG DETAILS

Sr. No. Description
Bidder Details

or (Yes / No.)

ELECTRONIC GEOMETRY PIG

1.0 Weight of tool

2.0 Number of Modules of tools and length of tool

3.0 Principle of operation

4.0 Capability of inspecting Maximum length in single run.

5.0 Pressure range

6.0 Temperature range

7.0 Battery life

8.0 Capability of detecting 2% dent

9.0 Able to carry inspection at gas velocities mentioned in bid document

10.0 Speed range for data generation

11.0 Frequency or distance of sampling

12.0 Capability to identify following as a minimum

12.1 Individual girth weld

12.2 Dent and Ovality

12.3 Out of roundness

12.4 Valves or any partially closed valve

13.0 Minimum % of ID that the EGP pig pass without damaging pig and pipe

14.0 Axial accuracy of locating defect from reference marker/pipeline

feature

15.0 Accuracy of measurement (% of ID)

16.0 Bend radius the tool is able to negotiate

17.0 Schematic sketch enclosed indicating configuration

18.0 Any other tool specific information
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ANNEXURE – III

PROFORMA FOR HIGH RESOLUTION MFL INSPECTION PIG DETAILS

Sr. No. Description
Bidders Details

or (Yes / No.)

1.0 Bidder to confirm that the MFL inspection tool is of High Resolution tool

2.0 Bidder to confirm that the HR MFL inspection tool is owned by him

3.0 Wall thickness range in MM

4.0 Magnetization level to be achieved in the different pipe thickness. OR

Enclose graph indicating relationship between magnetic field strength

and wall thickness.

5.0
a) Speed range in m/s for data generation as per bid specification.

b) Maximum speed m/s at which the tool can be operated.

6.0 Device if proposed for pig speed control to achieve valid, interpretable

and quality data as per detection and sizing specifications of tender

document.

7.0 Temperature range

8.0 Maximum pressure

9.0 Maximum pressure

10.0 Minimum pressure for gas pipelines

11.0 Number of Modules of tools and total tool length

12.0 Bend radius able to negotiate

13.0 Capability of inspecting Maximum length in single run

14.0 Axial sampling rate (frequency or distance)

15.0 Circumferential sampling rate

16.0 Total number of primary sensors

17.0 Total number of secondary sensors

18.0 Data storage capacity

19.0 Battery life

20.0 Maximum limit on adjacent sensors damage during the run in order to

generate data as per bid specification.

21.0 Maximum % of primary and secondary sensors damage permissible

during the run in order to generate the data as per bid specification.
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22.0 Minimum % of ID that the MFL inspection pig pass without damaging

pig and pipe

23.0 Capability to identify following as a minimum

23.1 General corrosion

23.2 Pitting corrosion

23.3 Circumferential gouging

23.4 Axial gouging

23.5 Location of girth weld, valves and lateral joints

23.6 Circumferential crack

23.7 Proximity of any ferrous object to pipeline

23.8 Manufacturing defects

24 capability of MFL inspection tool

24.1 Axial accuracy of locating defect from reference marker/pipeline

feature

24.2 Axial accuracy of locating defect within pipe from upstream weld joint.

24.3 Circumferential Accuracy

24.4 Shall be able to discriminate between external & internal defects

24.5 Able to size (LXBXD) all defects having depth 0.10t and more in case of

General Corrosion defect.

24.6 Shall be able to detect minimum 0.10t wall thickness loss with an

accuracy ±0.1t with 90% probability of detection and confidence level

of 80% in sizing in case of general corrosion defect.

24.7 Shall be capable of completing the intelligent pigging in one continuous

single run for segment covered under Scope of Work

25.0 Any other specific information

26.0 Schematic sketch of HR MFL inspection tool.



ENGINEERING STANDARD

GAIL INDIA LIMITED

TECHNICAL SPECIFICATION FOR
DOCUMENTATION OF PIPELINE

CONSTRUCTION

GAIL STD PL DOC TS 015

      
   
   

0 12.01.19 Issued For Tender AP JR SB 

Rev Date Purpose Prepared 
By 

Checked 
By 

Approved 
By



Engineering Standard 

Doc No.  Rev 

                                                                 CONTENTS           

1.0 SCOPE ..................................................................................................................................................... 3

2.0 RECORDS ................................................................................................................................................ 3

13.0 “AS BUILT” DRAWINGS AND PIPE BOOK .................................................................................................... 6



Engineering Standard 

Doc No.  Rev 

1.0 SCOPE

1.1 This specification covers the minimum requirements of the various records, reports and drawings
for all aspects of pipeline construction to be prepared by Contractor and submitted to the Owner
at intervals as described in this specification and as directed by Owner.

1.2 All documents required to be prepared and submitted by Contractor as per this specification shall
be in addition to the various reports, records, methodology statements, calculations, drawings etc.
to be submitted by the Contractor for Owner’s record, review or approval as per the requirements
of all other specifications included in the Contract between the Owner and the Contractor.

1.3 This specification shall be read in conjunction with the condition of all specifications and
documents included in the Contract between Owner and Contractor.

1.4 The EPC Contractor will develop establish and maintain an effective Planning & Monitoring system
for successful implementation of the project. The Contractor will deploy qualified and experienced
Planning Engineers construction site.

1.5 The system will be capable of accurate and timely prediction of trend, evolution of adequate
preventive actions for likely slippages, and formulation of suitable catch up schedules for delay, if
any.

1.6 This document shall be read in conjunction with other documents forming part of RFP for the EPC
work, such as Table of Content, Scope of Work, Design Basis, Schedule of Rates, Specifications,
Standards, Drawings of all disciplines and other Documents forming part of Tender Document.

2.0 RECORDS

Contractor shall submit daily, weekly, monthly progress report and after completion to the Owner
various records and reports, for Owner’s documentation purposes during and immediately after
the construction. This shall as a minimum include, but not limited to the following:

2.1 Daily Progress Report

Planning Sheet
Separate progress reports of all crews
Daily welding results and repairs
Actual weather conditions
Application for variations, if any
Accidents
Damages
Activities required from OWNER at short notice.
Materials Receipts
Urgently required materials etc

2.2 Weekly Progress Report

Up to date list of confirmed site instructions issued by OWNER
Materials procured
Material defects and repairs
Outstanding activities of Owner
List of installed markers, chainage
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Required approvals from Owner
Progress planned
Report of manning of all crews, equipment and plant
Report of equipment and plant
Report of accidents
Report of damages
Report of acquired releases, permits
Priced variations
Required materials for next month etc.

2.3 Monthly Progress report

Progress report for payment, safety report, report of accidents, security report, health and
environment report, material balance, approved variations.

2.4 Further Contractor shall supply (for approval, if required, to the Owner with documents such as
but not limited to:

Organogram for the construction of the work.
Bio data of key personnel (including foremen).
List of addresses of personnel in particular of medical staff, safety and security officers.
List of approved codes.
List of approved sub contractors.
Time schedule.
Acquired permits and/or approvals from authorities, endowments, if any.
Minutes of meeting with Owner with comments, if any.
Material certificates, material receipts, etc.
Guarantees from Vendors and Sub contractors
Calculations, temporary works, buoyancy, blasting, etc.
Drawing issued by Contractor
Vendor drawings
As built drawings of route maps, profile drawings, detail drawings and isometric drawings.
Procedures such as surveying, staking, fencing etc.
Welder procedure qualification record, radiographic procedure qualification, Welder
qualification.
Coating procedure.
Installation of crossings.
Hydrostatic testing procedure,
Blasting procedure.
Radiographic report along with original radiographs.
Pipe and welding book
Material records and accounting book

Reports:
Materials tests (coating, welding, painting, etc.)
Computerized Potential Logging Test
Water samples
Cleaning, pigging report before hydrostatic test
Hydrostatic test
Calibration test
Rock blasting trials
Equipment certificates (dead weight tester, instruments, vessels, equipment, etc.)
Manuals
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Major water crossings
Releases.

2.5 Contractor shall prepare the document control index for the construction.

2.6 Contractor shall submit the final documentation procedure.

2.7 Contractor shall submit to owner color photographs of various construction activities/ operations
at regular intervals. Size, number and frequency of the photographs shall be mutually agreed upon
at a later stage. Also contractor shall make video recordings of all operations right from the start of
construction till the completion of works, covering to the extent as instructed by owner and submit
to the owner.

2.8 PROJECT SCHEDULE

Schedules to be prepared and submitted by contractor to Owner/PMC for review & approval.
Detail Master Schedule and Milestones are to be prepared and submitted by the EPC. Contractor
for review and approval of Owner/ PMC.

2.9 Overall Project Schedule

Major milestones for each unit will be depicted at the beginning of the network. The project
schedule will be developed for contractual duration and/ or target duration decided with
Owner/PMC. Grace period, if any as per contract will not be considered for schedule. The schedule
will be reviewed by Owner/PMC and the comments if any will be incorporated and the schedule
will be issued for implementation within one week from the receipt of comments. This schedule
once approved by Owner/ PMC will not be revised without the prior written permission of Owner/
PMC.

2.10 Functional Schedule

Unit wise “S” curves for schedule progress will also be submitted along with the functional
schedules. The schedule will be reviewed by Owner/PMC and comments, if any, be incorporated
and issued for implementation within one week from receipt of comments. The Schedule “S”
curves will remain firm during the execution of the project.

Contractor will also ensure preparation, submission and updating of all functional schedules as
described herein including that for all sub contracted packages.

2.11 Ordering Schedule
The Contractor will submit a Unit wise schedule for all ordering activities. This will include all
MRs (Material requisitions) listed in Engineering Schedule.

2.12 Construction Schedule
The Contractor will prepare and submit a Detailed Construction Schedule for
Owner/PMC review. The Contractor will describe resources (manpower and machinery) required to
be mobilized. The schedule will have interface with Engineering, Ordering and Manufacturing &
Delivery activities and also interface required from Owner/PMC. The Contractor will also define
construction quantity for each activity. Contractor will finalize discipline wise Construction “S”
Curves.
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2.13 Overall “S” Curves
The Contractor will prepare unit wise and Overall “S” curves showing cumulative schedule progress
taking into consideration “S” curves for Detailed Engineering, Ordering, Manufacturing & delivery
and Construction “S” Curves.
The overall “S” curves will be updated immediately after finalization of construction schedule.
The overall “S” curves will be submitted for Owner/PMC review, with necessary backups and will
form part of monthly progress report.

2.14 Pre Commissioning / Commissioning Schedule

Contractor will prepare unit wise / system wise pre commissioning/ commissioning micro level
schedule. Contractor to Owner/ PMC will submit these schedules for review two months before the
Mechanical Completion milestone or one month before starting pre commissioning activities,
whichever is earlier.
The schedules will be developed after considering the pre commissioning/ commissioning
priorities and interface requirements and identify requirement of vendor’s representatives’ stay at
site. The description of system mentioned in the schedule will be as agreed with Owner/ PMC.

2.15 Catch up Plan
The Contractor will generate and submit catch up schedule for completion of all balance activities
without change in contractual completion date with detailed resource reinforcement as and when
asked by Owner/ PMC. The catch up schedules will be submitted to Owner/ PMC for review.
Accordingly the “S” curves for catch up schedules will be made and shown along with the original
schedules and actual “S” curves. During updating of overall project schedule, the catch up
schedules will be shown in bar charts along with the original schedule.

2.16 PROGRESS REVIEW MEETING

The Contractor will present project status, project highlights, delays, areas of concern etc. and
action plan as applicable at various review meetings described below. The presentation materials
will be submitted by Contractor to Owner/PMC at least two days before the date of the meeting
for management level review meetings and Monthly/ Fortnightly review meetings.
Owner/PMC will decide venue and timing of the meeting. Frequency of Meeting (Monthly or
Fortnightly) will also be decided by Owner/PMC, based on criticality of the project status.

2.17 Management Review Meeting

Level of participation : Senior management of Owner, PMC, TPIA and Contractor.
Agenda frequency and venue : To be decided by Owner/PMC.

13.0 “AS BUILT” DRAWINGS AND PIPE BOOK

13.1 General

Contractor shall prepare “as built” drawings of all by or on behalf of Owner issued drawings and of
all Contractor work drawings including Vendor drawings, such as but not limited to:

For pipeline section:

Route maps
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Profile maps
Alignment Sheets
Detail drawings (road, railway, minor water crossings, major water crossings, etc.)
Isometric drawings of installations
Special installations, etc.

Further Contractor shall prepare a pipe and weld book.

13.2 “As Built” Drawings

Contractor shall prepare a complete set of “as built” drawings. From the start of construction,
Contractor shall daily process any changes into two sets of drawings. Deleted parts shall be
indicated in red, new parts in blue, remarks in green and unchanged parts in yellow. Said drawings
shall be kept in site and be available to Owner at all times. Contractor shall prepare “as built”
drawings based on these data and as laid down hereafter. One set of these drawings with data
shall be sent to Owner before taking over of the work, while the other set shall be handed to
Owner at the same time. On completion of the work, one revised film transparency of all drawings
made “as built” by Contractor containing the “as built” information shall be handed to Owner as
well as one complete set of microfilms of same as will be specified by Owner. Contractor shall
prepare and submit a specimen of the layout of the drawings for Owner approval.

Contractor shall provide soft copy of all documents for uploading on PIMS.

The required measurements for “as built” drawings shall be executed by Contractor by
experienced, qualified surveyors.

The surveyors shall daily take care of all measurements required such as but not limited to:
Horizontal location of the pipeline with regard to deviations and permanent grid pillars.
Vertical levels with regard to Mean Sea Level of pipeline and grade.
Location and type of bends, fittings etc. and grades, points of intersections, etc.
Changes of wall thickness, materials.
Location and details of valves, insulating flanges, fencing etc.
Location and details of buried services.
Location and details of road, railway, water crossing etc.
Location and details of casing pipes, vents etc.
Location and type of coating
Location and type of weighting, anchoring
Location and type of markers.
Location of further appurtenances (pig– signalers, etc.)
Location of ROW and of pipeline with respect to ROW.
Type of soil
Type of rock.
Type of blasting or ripping
Sand padding.
Type of road pavement
Details of bank protection, number of insulators, seals etc.

Contractor shall also prepare isometric drawings of all installations (facilities) etc. for which the
data as mentioned in or required for the pipe and welding book can be identified as such and
which drawings can also be used for material accounting.

13.3 Nameplates of equipment
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All permanent equipment supplied and installed by CONTRACTOR shall be provided with
nameplates by CONTRACTOR. All texts size of the plate shall be submitted to OWNER for approval
before plates may be manufactured.

13.4 Pipe Book

Every page of the pipe and welding book shall mention.

Data relevant to the project and section thereof.

Sequential number

Length brought forward (for pipes and other materials)

Length to bring forward (for pipes and other materials).

Alignment sheet number and at least the location thereon of two welds on every page of the pipe
book.

Further,

Diameter of pipeline
Length of each pipe
Wall thickness
Pipe number
Heat number, certificate number
Cut and re numbered pipe ends
Date of stringing
Data of welding
Direction of working
Weld number
Welder number
Type of welding, electrode, diameter
Weld treatment (if any)
NDT report no, date & result
Coating
Pre & post hydro details
Backfilling details
Crossing details
TCP details
Restoration details
Limits of valve stations, water crossings, etc
Test pressure, data and test (hydrostatic)
Length of section per page in line separated in the pipes including field bends and factory
bends and/or other inline fittings.
Length to bring forward (pipes and other materials)
Length brought forward (pipes and other materials)

In order to achieve this CONTRACTOR shall identify all pipe elements. Sample format of pipe book
shall be submitted for Owner/ Consultant approval.
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13.5 As Built Documents

Contractor shall prepare all documents in the prescribed format as indicated below.

In addition to the hard copies, softcopies of final documents shall also be submitted in electronic
media i.e. CD / DVD format.

Software used for the preparation of these documents shall be as follows:

Type document Software

a) Reports/ Documents MS Office

b) Drawings Auto CAD

For the purpose of preparation of as built drawings, Contractor shall update the “Issued for
construction” drawings issued by the Company. It shall be the Contractor’s responsibility to convert
the drawings furnished by the Company in hard copy into CAD drawings including scanning, digitising
and converting the drawings into a suitable format compatible with the AutoCAD and above. As built
drawings shall be prepared only on AutoCAD drawings.
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1.0 SCOPE

The specification covers the minimum technical requirements for testing and commissioning of
entire pipeline facilities including commissioning activities such as pre commissioning checks,
dewatering, swabbing, flushing/blowing, leak testing etc.

2.0 GENERAL

The scope of work for testing & commissioning including Pre – Commissioning actives shall include
but not limited to the manpower, machinery & equipments, detailed Procedures, Materials &
Consumable, Communications etc. to perform the work satisfactorily .

Contractor shall prepare detailed procedures for piping, dewatering, swabbing, pigging &
commissioning of the pipeline, covering all aspects of work for owner’s approval.

Contractors shall design & supply all temporary line connections Valves, Instruments, as required
during the various operations.

In the event of any details which are not fully addressed, it is warranted by Contractor that work
shall be performed in accordance with the specification & the best recognized practices in the
onshore pipeline industry.

3.0 RESPONSIBILITY OF CONTRACTOR

The pipeline contractor shall be responsible for all the pre commissioning and commissioning
activities that need to be carried out for the project.

3.1 Mechanical Completion

Mechanical Completion of systems shall mean that all installation works of the facilities (or a
specific part thereof where specific parts are mentioned in the bidding document) have been
completed and hydro tested in accordance with approved construction drawings, approved
specification, applicable codes as defined in the bid document, accepted international good
engineering practices and all the activities have been completed physically and structurally in a
comprehensive manner and made fit for use in all aspects as per the scope in bid document
including safety and quality aspects by the Contractor.

This shall include following as the minimum:

i. Pipeline has been installed, non destructively tested and accepted, restoration of entire pipe line
including crossings, flushed clean, cleaned by Magnetic Pigging, hydrostatically tested, dewatered,
swabbed, successful completion and acceptance of Caliper run (EGP) and XYZ mapping for entire
section from launcher to Receiver including restoration of entire pipe line and crossings and pre –
dried up to 0 degree Centigrade (Dew point Temperature).

ii. Piping and Associated Facilities – piping systems , mechanical equipment and their supporting
structure are installed, non destructively tested and accepted, hydrostatically tested, flushed clean
including cardboard blasting (as applicable), dewatered, blown by compressed air to remove
residual water to the maximum possible extent.
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iii. Stations/ terminals are ready in all respect including first to final layers of painting and complete
painting below the supports, the entire piping systems are pneumatically tested.

iv. Piping stress analysis completed & detailed engineering stage HAZOP recommendation
complied.
v. Calibration & installation of all field mounted instruments, local panel mounted receiver
instruments completed.
Vi Installation of permanent cathodic protection systems for entire pipeline system is completed.
viii. Walk Patrolling Survey of the entire pipe line, OFC installation in all respect and testing to be
completed.
vii. Installation of all facilities like pig launcher/ receiver, line connections, Spool pieces, Pigs and
requisite accessories, valves, instruments, manpower etc. as required during various operations.

viii. Preparation of detailed procedures, activity schedules, bar charts, schemes etc. This shall
include preparation of detailed procedures for dewatering, swabbing, electronic geometric pigging
and shall address the sequence and methodology describing all operations, data on materials,
equipments, instruments, consumables (e.g. Pigs and associated items), detailed time schedule and
organization chart.

ix. Availability and arrangement of temporary pigging facilities have to be done by EPC contractor
at site as per P&IDs.

3.2 Pre commissioning

In order to execute and perform pre commissioning activities, the pipeline contractor shall be
responsible for (but not limited to) the following:

Carrying out pre commissioning checks of the pipeline system including Tap off
Stations/Receipt Stations, Sectionalizing Valve (SV) Stations and their associated facilities
under the scope of work to ascertain that the project has been mechanically completed in
all respects.

Checking of field instruments, laying out survey of pipeline, checking of communication
system, checking of Electrical, Instrumentation system, controls & interlock etc.

Dewatering of Pipeline and above ground piping, flushing/air blowing and leak testing of
piping i.e. piping and equipments under their scope of work.

Supply and supervision of manpower for pre commissioning.

Operation of machinery and equipment for pre commissioning.

Supply and use of materials/consumables as required for the pre commissioning activities.

Erection of all temporary facilities like pig launcher/receiver, line connections, spool pieces,
pigs and requisite accessories, valves, instruments, manpower etc. as required during
various operations.

Preparation of detailed pre commissioning procedures, activity schedules, bar charts,
schemes etc.
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This shall include preparation of detailed procedures for dewatering, electronic geometric
pigging / caliper pigging (By other Contractor), idle time preservation (if applicable),
removal of idle time preservers (if applicable, flushing/blowing, leak testing and shall
address the sequence and methodology describing all operations, data on materials,
equipments, instruments, consumables (e.g. Pigs and associated items), communication
systems, necessary calculations, detailed time schedule and organization chart.

All necessary work to perform the job successfully including all modifications that would be
required at various stages.

The pipeline contractor shall demonstrate to the Owner / Consultant /TPI (for approval) the
successful completion of all the above mentioned activities.

In the event of any detail, which is not fully addressed, the pipeline contractor should warrant that
work shall be performed in accordance with the relevant codes, Owner/Consultant’s specifications
and the best recognized engineering guidelines and practices being followed in the on shore gas
pipeline industry.

3.3 Commissioning

In order to execute and perform commissioning related activities, the pipeline contractor shall be
responsible for providing all support/assistance required for commissioning under the overall
guidance and supervision of Owner/Consultant/TPI. Contractor shall submit a detailed
commissioning procedure for Owner / Consultant approval.

The pipeline contractor shall be also responsible to coordinate with the Composite Contractor(s),
who is responsible for commissioning of the cathodic protection of the entire pipeline so that the
commissioning process can be proceed uninterruptedly in a harmonious manner for the entire
project.

Commissioning assistance broadly covers the following activities:

Commissioning checks including Safety Review prior to start of commissioning
activities to achieve ‘Ready for commissioning’ status for pipeline

Surveillance of pipeline and attending leaks and operation of SVs and metering station
(at Dispatch Station/Tap Off Station/Receipt Stations, IDS whenever required).

Supply and supervision of manpower for commissioning. Manning of SV and Tap Off
Station/Receipt Stations for pig tracking, pig receiving and other activities.

Supply and operation of machinery and equipment for commissioning, if required.

Supply of Nitrogen and its associated accessories for purging required for carrying out
commissioning.

Supply and use of materials/consumables as required for the commissioning activities.

Any other assistance required by Owner / Consultant/ TPI.
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Erection and supply of all temporary line connections, spool pieces, strainers, valves,
instruments, manpower etc. as required during various operations.

Ensuring all communication facilities is in place and in proper working condition prior
to start of commissioning activities of the pipeline system.

Stabilization and total system operation for 72 hrs with all instruments controls &
interlocks working satisfactorily at normal operating conditions. On completion of this
stage one month operating run period will start.

All necessary work to perform the job successfully including all modifications that
would be required.

In the event of any detail, which is not fully addressed, contractor should warrant that
work should be performed in accordance with the relevant codes, Owner’s specifications
and the best recognized engineering guidelines and practices being followed in the
onshore pipeline industry.

3.4 Pre commissioning Activities

3.4.1 Pre commissioning Checks

Pre commissioning checks shall be carried out for the pipeline system to ascertain that the pipeline
system has been mechanically completed in all respect. These checks shall cover all the facilities of
the main pipeline, including Metering Stations, tap Off Stations, Receipt Stations, Sectionalizing
Valve Stations, as applicable. The pre commissioning checks shall include the following:

A) System Checks

The entire facilities shall be checked against the latest P&ID’s, Engineering and Vendor
Drawings/Documents and other design specifications. Any shortcoming observed shall be
listed down in the form of punch lists and these should be duly attended or liquidated. The
pipeline contractor should check the stations systems from the angle of pre commissioning
and commissioning and spell out any additional requirement of vents/drains, temporary
arrangement/modification etc. that may be required during the pre commissioning and
commissioning activities and arrange for the same in consultation with the Owner /
Consultant / TPI representative.

B) Checking of Field Instrument

All the field instruments like actuated valves, shutdown valves, transmitters, solenoid
valves, shut down switches, alarms etc. shall be checked physically and also for their
intended application by simulating the actual conditions. It will also include checking of
different meters, gauges, action of actuated valves, control valves, shutdown valves etc.

C) Survey of the Pipelines

This shall be performed to confirm that proper fittings/supports, Cathodic protection
system, route markers, warning signs, fencing around SV stations, etc. have been installed
along the pipeline.

D) Checking of Communication System
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This is to check that there is proper communication with adequate back up power to
ensure uninterrupted communication.

E) Checking of Electrical Distribution System

This is to ensure safety and also to ensure an uninterrupted power supply during start up
and normal pipeline operation.

F) Checking of Instrument, controls & Interlocks

This is to check that instrument controls and interlocks are functional as per the normal
operating conditions.

G) Checking of Utilities

This is to check that utilities like power system, etc. are available prior to start up.

H) Any other checks as may be considered necessary.

3.4.2 Pre commissioning works for the above ground piping (Dispatch Station, Metering Stations,
Receipt Stations etc. under the scope of work)

3.4.2.1 Dewatering (Hydro Test Water)

General

Dewatering of a piping system shall be done subsequent to the hydro test of the respective piping
section. During the dewatering operation, the major quantity (to the maximum extent possible) of
hydro test water shall be removed from the main interconnecting piping work in the stations. A
standard blind shall be arranged and provided at the inlet and outlet nozzles of pumps and sump
tank to avoid entry of debris/dirt/mud etc., before start up of pre commissioning activities.

Operational Requirements

The dewatering operation of the piping work in the stations shall consist of physically draining the
water content in the piping work by opening low point drains and/or end flanges. If required, air
shall be used to push off water from the pipes. The pipeline contractor shall arrange suitable
compressor for such purposes.

Flushing/Blowing of Aboveground Piping in the Terminal

Flushing/blowing of the above ground piping with water/air to remove debris/dirt/mud from
within the piping has to be performed by the pipeline contractor. Subsequent to water flushing, to
ensure complete cleanliness of the piping work, air blowing/cardboard blasting method has to be
adopted. All instruments, control valves, orifice plates etc. to be dismantled from the piping work
and any gap produced should be bridged with suitable temporary spool. Proper supporting of the
piping, during such flushing/blowing activities is to be ensured by the pipeline contractor.

The pipeline contractor has to make arrangement of clean water/air for these flushing / blowing
activities.
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The pipeline contractor should submit a plan/methodology for carrying out such activities detailing
out each aspect/step.

Acceptance Criteria

The pipeline contractor shall specify when flushing/air blowing is completed to the satisfaction of
the Owner/Consultant/TPI, and shall obtain approval of the Owner/Consultant/TPI before
proceeding to the next step.

3.5 Commissioning Related Activities

Safety Review Prior to Start of Commissioning Activities

A pre start up safety review of the cross country pipeline system shall be arranged by the pipeline
contractor, involving all concerned in the commissioning. The Owner/Consultant/TPI shall also
participate in the pre start up safety review. The pipeline contractor shall generate all requisite
formats to record the findings of such Safety Review.

Ready for Commissioning

After completion of pre commissioning activities and Owner approved safety start up review
followed by liquidation of review punch list points, the pipeline contractor shall notify the
Owner/Consultant/TPI that the pipeline systems in totality are ready in all respects for
hydrocarbon in. ‘Ready for commissioning status’ shall be jointly assessed by Owner/Consultant
TPI, composite work contractor, Pipeline contractor. After such joint assessment, if all the criteria
are met, it will then be declared by the Owner that the entire pipeline system has reached a stage
of ‘Ready for Commissioning’.

'Ready for commissioning status' shall be jointly reviewed by Company and Contractor and final
clearance for start up shall be given by the Company. After such joint assessment, if all the criteria
are met, it will then be declared that the pipeline system has reached a stage of 'Ready for
Commissioning'.

Commissioning and Stabilization

The pipeline contractor shall be responsible for providing all necessary assistance to carry out
commissioning activities under the overall guidance and supervision of Owner/Consultant/TPI for
the entire pipeline system.

Acceptance Criteria

The system shall be considered to be commissioned successfully when the pipeline system including
the underground pipeline and the above ground piping at dispatch and receipt stations, SV stations
and hook up / tap off points is charged with natural gas, is free of leaks and run successfully at stable
operating conditions with instrumentation / control systems process utilities and support systems
taken on line for a minimum period of 72 hours.

The commissioning of pipeline system shall include commissioning of branch lines, if any, and
associated facilities including auxiliary facilities and aboveground piping.
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4.0 DOCUMENTATION

The pipeline contractor shall submit the complete description, detailed procedures and time
schedule for all of the following activities for approval of the Owner/Consultant/TPI.

Pre commissioning Checks
Dewatering
Swabbing
Flushing / Blowing
Low Pressure Leak Test with Air
Drying
Idle Time Preservation (if applicable), including Removal of Preservers

All these documents should be prepared covering all aspects of HSE, quality assurance and quality
control plans.

The pipeline contractor shall ensure that his documents are related to “as built” conditions of the
pipeline, equipment and structures involved.

Documents shall also contain all safety plans, procedures to be followed while carrying out the
activities.

Upon successful completion of the work, the pipeline contractor shall prepare a final report of the
work which shall include necessary charts, diagrams, graphs, calculations, recordings, daily logs,
measurements, details of the operation etc. Report shall also include all certificates of calibration
of instruments required, together with records of calibration performed at site prior to the start of
any operation and the approved pre commissioning and commissioning formats and check sheets.

5.0 SPARES AND CONSUMABLES

The pipeline contractor shall identify and arrange for supply of manpower, spares, tools, tackles
and consumables as required for pre commissioning and commissioning activities.

6.0 SAFETY

The pipeline contractor shall follow the safety practices during execution of pre commissioning and
commissioning works as detailed in the scope of work. The pipeline contractor shall also maintain
and follow all safety practices equivalent or better than those being practiced by the industry
during pre commissioning and commissioning activities. A dedicated safety department from the
pipeline contractor’s side should be available for the job.

7.0 OTHERS

The pipeline contractor, along with his bid documents, is required to submit the following:

Execution plan and method statement for pre commissioning and commissioning activities.

Past experience of pre commissioning and commissioning activities carried out for a similar
pipeline system / network.
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1 INTRODUCTION

1.1 SCOPE
This specification establishes the minimum requirements for the manufacture of
longitudinal seam electric welded steel line pipe in accordance with the requirements
of API (American Petroleum Institute) Specification 5L, Forty fifth edition and makes
restrictive amendments to API Spec 5L. Unless modified and/ or deleted by this
specification, the requirements of API Spec. 5L shall remain applicable.

Manufacturer shall supply the line pipe size,grade & quantity as per Material
requisition (MR). The transportation for line pipe (3LPE/ Bare) up to Owner designated
store is under Manufacturer scope.

All applicable supplementary requirements for PSL 2 are mandatory. Manufacturer
shall produce the line pipes only at the authorized mills at authorized locations as per
attached vendor list. No mill other than the authorized mill shall be engaged for
manufacturing the line pipes even if it is in the same premises of the authorized mill.
Sub contracting of line pipe manufacturing to any other vendor is not permitted.
Testing for product analysis and mechanical properties shall be carried out for each
heat during regular production of pipes at manufacturer’s test facility, however during
First Day production Test all testing shall be carried out at manufacturer’s test facility
and external NABL laboratory and all results at both the testing facilities shall comply
with the specification requirements.

External lab shall be approved by National Accreditation Board for Testing and
Calibration Laboratories (NABL) for India and for outside of India external laboratory
approved by equivalent national authority/board of Pipe Manufacturer’s country.

The vendor shall have implemented or will implement a tracking system able to trace
back all manufacturing and inspection steps. The vendor tracking system shall be
described in a written procedure. Information and data to be traced back shall be part
of the information and data to be submitted every shift/ day to the Owner
Representative at the vendor premise. A format to transfer the information and data
shall be submitted by vendor for Owner approval at the Pre production Meeting.

First day production test shall be witness by OWNER’s representative/
Consultant/TPIA.

The complete production cycle shall be supervised by OWNER’s representative/
Owner’s approved Third Party Inspection Agency (TPIA).

TPIA shall be appointed by Manufacturer. TPIA agency shall be finalized from vendor
list with prior permission from OWNER.
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Extent of inspection shall be minimum as per QAP enclosed; however the
manufacturer shall ensure that pipes are in 100% conformances to latest API 5L and
this specification.
In case of inconsistency / discrepancy / mismatch, if any, between QAP, addendum
and/or this Specification, the stringent one shall apply.

The coverage by this specification is limited to line pipe to be used in onshore high
pressure Natural Gas pipelines transporting non sour hydrocarbons.

The Manufacturer shall have a valid license to use API Monogram in accordance with
the requirements of API Spec 5L, Forty fifth edition.

1.2 PRODUCT SPECIFICATION LEVEL (PSL)
Line pipe supplied to this specification shall conform to Product Specification Level
PSL2.

1.3 PIPE SIZE & GRADES
This specification is applicable to PSL 2 line pipes size of 4” to 12” NB & grade X52
to X65.

2 CONFORMITY

2.1 UNITS OF MEASUREMENT
Data is expressed in both SI units and USC units. For a specific order item, unless
otherwise stated, only one system of units shall be used, without combining data
expressed in the other system.

2.2 ROUNDING
In this International Standard, to determine conformance with the specified
requirements, observed or calculated values shall be rounded to the nearest unit
in the last right hand place of figures used in expressing the limiting value, in
accordance with ISO 80000 1/Cor1:2011.

For Purpose of determining conformance with this specification, the specified
limits for YT/UTS ratio are absolute limits, as defined in ASTM E 29, for using
significant digits in test data to determine conformance with specification in this
regard (YS/UTS ratio).

3 NORMATIVE REFERENCES

The latest editions (editions enforce at the time of issue of enquiry) of following
additional references are included in this specification.

ASTM E 92 : Test Method for Vickers Hardness of Metallic
Materials.

ASTM E 112 : Standard Test Methods for Determining Average Grain
Size.
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4 TERMS AND DEFINITIONS

For this specification the following definitions shall apply:

OWNER/PURCHASER GAIL INDIA LIMITED

CONSULTANT LYONS ENGINEERING PVT. LTD

MANUFACTURER/ VENDOR Manufacturer of the pipes

SHALL/ MUST/ IS TO BE A mandatory requirement

SHOULD A non mandatory requirement, advisory or
recently Amended

Third Party Inspection Agency (TPIA) An independent agency approved by
OWNER/CONSULTANT doing witness, review and monitoring of entire line pipe
production /testing and also responsible for certifying compliance to specification and
API 5L codes on behalf of OWNER/CONSULTANT and shall be appointed by
manufacturer/vendor.

5 SYMBOLS & ABBREVIATED TERMS

Symbols and abbreviated terms shall be as defined in API 5L, 45th edition.

6 PIPE GRADE, STEEL GRADE & DELIVERY CONDITION

6.1 PIPE GRADE AND STEEL GRADE
The pipe grade for PSL 2 pipe shall be according to Table 1 of API 5L, 45th Edition and
as mentioned elsewhere in the bid document. Following shall be applicable from Table
1 of API 5L with regards to starting material.

Product Specification Level : PSL 2
Delivery Condition : Thermo mechanical rolled coil
Pipe Grade : API 5L Gr. X52M to X65M

The QAP for steel HR coils shall be prepared by the Manufacturer as per actual
requirements (New) specified in the bid document, line pipe specification & QAP. The
same shall be submitted for Owner/ Consultant’s approval. Testing of raw material
(Steel HR Coils) at steel mill shall be witness by TPIA as per approved steel QAP.

Manufacturer shall engage the same TPIA for pipe mill and steel mill for witness of all
testing.

The TPIA shall report directly to OWNER/CONSULTANT in all technical and QA/QC
matters related to the manufacturing and supply of line pipe as per this specification.
TPIA shall submit Daily progress report to Owner for steel, pipe and coating as per
approved DPR format.
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6.2 DELIVERY CONDITION
Following shall be applicable from Table 1 of API 5L with regards to starting material.

Product Specification Level : PSL 2

Delivery Condition : Thermo mechanical rolled coil

Pipe Grade : API 5L Gr. X52 to Gr. X65

However, in addition to this delivery condition(s) shall be in accordance with the
purchase order as specified elsewhere in the bid document.

7 INFORMATION TO BE SUPPLIED BY THE PURCHASER

GENERAL INFORMATION
The purchase order shall include the following information:

a) Quantity (e.g. total mass or total length of pipe);
b) PSL 2
c) Type of pipe (Refer table 2 or 3 of API 5L, 45th edition)
d) Steel grade
e) Outside diameter & wall thickness Length and type of length Confirmation of

applicability of individual annexes.

8 MANUFACTURING

8.1 PROCESS OF MANUFACTURE
The pipes shall be manufactured in accordance with the applicable requirements and
limitations given in Table 2 & 3 of API 5L, 45th edition.

Type of pipe : Electric Welded
Type of pipe end : Plain
Pipe Grade : PSL 2
Starting Material : Quenched and tempered or controlled rolled or combined

rolled and accelerated cooled to impart fine grain structure to
the furnished steel or normalised/ normalising rolled

Pipe forming : Cold Forming
Electric welding shall be performed with a minimum welder
frequency of 250 kHz. The welding system shall have an
integrated control in which following data as a minimum shall
be monitored:
Time
Welding speed
Current and Voltage
Heat treatment temperature

Pipe heat treatment : Normalising
Delivery condition : M
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A Manufacturing Procedure Specification (MPS) as described in Annexure B of this
specification shall be prepared and submitted to Purchaser for approval prior to
start of production.

The weld seam and the entire heat affected zone (HAZ) shall be heat treated so as
to stimulate a normalizing heat treatment in order to control the structure so that
no unhampered marten site remain in the weld seam and the HAZ, and the
mechanical properties of heat treated zone approximates that of the parent metal.
The quality of the longitudinal weld shall be such to provide weld joint efficiency
factor of 1.0.

MILL SPEED:

The speed of the mill set at the time of procedure qualification shall be maintained
within a permitted variation of +/ 15 %. The mill speed shall be declared at the
beginning of each shift and any fluctuation of more than permitted limit of +/ 15 %
shall warrant re qualification of entire procedure.

PARAMETER CONTROL:

The current & voltage supplied to the welder along with welding temperature shall
be monitored on line and recorded both in text and graphical mode. Provision for
auto control of voltage, current and temperature shall be available in the mill.
Electric welding shall be performed with a minimum welder frequency of 250 kHz.
The permissible range of welding temperature, Voltage and Current shall be finalized
during first day production. Any fluctuation in these parameters beyond permissible
shall actuate spray painting system and all such pipes subject to such variation in
welding temperature limits shall be painted, pipe number recorded and pipes
declared as rejected. Permanent graphical and textual record of all these parameters
shall be produced for inspection at the end of each shift.

STEEL PROPERTIES

The steel used for manufacturing of pipes shall be fully killed and the grained with a
grain size of ASTM 8 or finer as per ASTM E 112. All the heats of steel should be
subject to chemical, mechanical, impact test at –20ºC & 0ºC under third party
inspection agency. Pipe shall have longitudinal seam, manufactured using electric
induction or electric resistance welding process utilizing high frequency electric
supply (Bidder shall maintain minimum 250 KHz frequency during the welding
process subject to coverage of all size, grade and thickness ranges as provided in
the tender). The system shall have an integrated control in which following data a
minimum shall be monitored.
• Time
• Welding speed
• Current & Voltage.
• Welding temperature
• Heat treatment temperature
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8.3 STARTING MATERIAL
The line pipe furnished to this specification shall be made from steel produced in
basic oxygen or electric arc furnace. Steel shall preferably be made by continuous
casting only. All the heats of steel should be subjected to chemical, mechanical,
impact test at 20°C and 0°C under witness of TPIA.

Steel manufacturer shall be as per Owner Vendor list.

MPS & detail QAP of steel to be prepared by steel manufacturer and submit the
same for Owner/Consultant approval.

All testing requirement of steel shall be as per tender QAP of steel.

For PSL 2 pipe, the steel shall be fully killed and made according to fine grain
practice with a grain size of ASTM 8 or finer as per ASTM E 112.

The width of the coil used for the manufacture of pipe shall not be less than 1.5
times or more than 3.0 times the specified OD of the pipe.

Central slitting of coils are not permitted.

The strip or plate used for the manufacture of PSL 2 pipe shall not contain any
repair welds.

8.8 TREATMENT OF WELD SEAMS IN ERW PIPES
PSL 2 HFW PIPE

The weld seam and the entire heat affected zone (HAZ) shall receive a normalizing
heat treatment in order to control the structure so that no un tempered martensite
remain in the weld seam and the HAZ, and the mechanical properties of heat
treated zone approximate that of the parent metal. The quality of the longitudinal
weld shall be such to produce weld joint efficiency factor of 1.0.

SEAM NORMALIZING

The weld seam and the Heat Affected Zone (HAZ) shall undergo normalizing heat
treatment to get a fine grain structure of similar characteristics to the base material.
The heat treatment shall consist of heating by induction the weld area and HAZ to
achieve complete austenitisation followed by air cooling until temperature is
below 350°C. Before normalizing, the weld seam shall be allowed to cool below 600°
C. The longitudinal seam shall be normalised between 800 900° C. Graphical &
textual recording of normalizing temperature is mandatory. The plant shall be
equipped with automatic control of current, voltage and normalising temperature.
The normalising temperature fluctuation permitted is +/ 70° C. Any fluctuation
beyond the above range shall be recorded in the pipe by means of a paint spray. The
pipes painted for variation in temperature beyond limits shall be taken out of
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production line and shall be declared rejected. Grain size of the post heated
microstructure shall be 7 (as per ASTM E 112) or finer.

8.9 COLD SIZING AND COLD EXPANSION

Pipe furnished to this specification shall not be cold expanded.

8.11 JOINTERS
Jointers on pipes are not permitted.

8.13 TRACEABILITY
The Manufacturer/Purchaser shall establish and follow documented procedures for
maintaining heat and test unit identity traceability of all coils/ pipes as per
requirement of API Spec. 5L and as modified in this specification. The same shall be
submitted for Owner/ Consultant approval before implementation. The pipe mill
shall have internal tracking system for their pipe traceability inline production to
reduce manual introversion. SAP base system is preferred.

9 ACCEPTANCE CRITERIA

9.2 CHEMICAL COMPOSITION
The chemical composition of each heat of steel on product analysis shall be in
accordance with Table 5 and notes given below. Table 5 of API Spec 5L stands
modified as below:

Table – 5: PSL 2 Chemical Requirements for Heat and Product Analyses by
Percentage of Weight

Element Product Analysis (percent)

C 0.16 max. (For Grade X52 & X56)
0.12 max. (For Grade X60 & X65)

Mn 1.40 max. (For Grade 52 & X56)
1.60 max. (For Grade X60 & X65)

Si 0.15 min, 0.45 max.
S 0.015 max.
P 0.02 max.
Al 0.07 max.
Nb Note m (i) (For Grade X52 to X65)
V Note m (i) (For Grade X52 to X65)
Ti Note m (i) (For Grade X52 to X65)
Cr 0.20 max.
Mo 0.10 max. (For Grade X52 to X65)
Cu 0.35 max.
Ni 0.20 max.
N 0.012 max.
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B 0.0005 max.

Note: m

i. V+Nb+Ti shall not exceed 0.12% (for Grade X52 to X65)
ii. Cu+Ni shall not exceed 0.50%
iii. Al/N shall be min. 2

Note: n
If alloying elements other than those specified in Table 5 above are added to the
steel, the limits of the additional components shall be agreed with the Purchaser.

Note: o
Minimum for “Si” is not applicable for Al killed steel.

Carbon Equivalent (PSL 2 Only)

For PSL2 pipes of all grades, size and wall thickness, Carbon Equivalent shall comply
with the following limits:

CEPCM 0.20 %

Boron content shall be considered in CEPCM formula even if it is less than 0.0005%.

For PSL2 pipes of all grades, size and wall thickness, Carbon Equivalent shall comply
with the following limits:

CE IIW 0.40 %

The CE IIW limit shall not apply if C 0.12%

Elements Analyzed

For heat analysis and product analysis, all the elements listed in Table 5 of this
specification shall be analyzed and reported, even if those are not purposely added
but are present as residuals only and same shall be certified 3.2 in accordance with
EN 10204 by TPIA.

9.3 TENSILE PROPERTIES
The finished pipes shall conform to the requirements of Table 7 of API Spec 5L 45th
edition and as modified herein.

The ratio of body yield strength and body ultimate tensile strength of each test pipe
on which body yield strength and body ultimate tensile strength are determined,
shall not exceed 0.90.
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The ultimate tensile strength of the weld shall be equal to or better than the
specified minimum ultimate tensile strength of the base metal.

The minimum elongation of base metal shall be determined in accordance with the
formula given in foot note (f) of Table 7 of API 5L, 45th Edition. However elongation
in no case shall be less than 25%.

9.4 HYDROSTATIC TEST
Test pressure shall be held for a minimum period of 15 seconds for all sizes and
grades of pipes. The pressure shall be recorded on charts for each pipe and shall
submit for inspection agency for review on shift basis. Each pipe shall undergo
hydrostatic test at pressure corresponds to hoop / fibre stress generated equal to
minimum 100% SMYS and witnessed by OWNER / CONSULTANT / TPIA.

VERIFICATION OF HYDROSTATIC TEST

The pressure gauge used for hydrostatic testing shall have a minimum range of 1.5
times and maximum range of 2 times the test pressure. The pressure gauge shall be
calibrated by means of a “Dead Weight” tester only. In presence of TPIA and the
records shall be maintained. Each pipe shall undergo hydrostatic test at pressure
corresponds to hoop / fibre stress generated as per API Spec 5L Para 10.2.6.5.

Calibration of pressure gauge shall be done at start of each shift & calibration of
hydro tester with 1.6 mm TDH to ensure the sensitivity of pressure recorder chart
shall be carried out at beginning of each shift. Hydrostatic test shall be witnessed by
OWNER/CONSULTANT/TPIA and pressure shall be recorded on charts for each pipe
and shall submit to inspection agency for review on shift basis.

In order to ensure that every length of pipe is tested to the required test pressure,
each tester, except those on which only continuous welded pipe is tested, shall be
equipped with a recording gauge that can record the test pressure and the test
duration for each length of pipe, or shall be equipped with some positive and
automatic or interlocking device to prevent pipe from being classified as tested
until the test requirements (pressure and duration) have been met. Such records or
charts shall be available for examination at the manufacturer’s facility by the
purchaser’s inspector. The test pressure measuring device shall be calibrated by
means of a dead weight tester, or equivalent, no more than four months prior to
each use. Test pressures that are higher than required may be used.

TEST PRESSURE

The test pressure for all sizes and grades of pipe shall be such that hoop stress
generated is equivalent to 100 % of SMYS.

CYCLIC HYDRO TEST
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Cyclic hydrotest shall be carried out for only one pipe during first day production.

Test frequency shall be one pipe for any one thickness/Size/Grade.

Acceptance criteria for Cyclic Hydro test shall be as follows:
1) Cyclic hydro shall be carried out for one hr at 50% of htp, one hr at 75% of HTP &

24 hr at 100% HTP.
2) An automatic continuous recording on graph (time / pressure) shall be done.
3) Pressure shall be drop up to static head +1 bar as per spec requirement per cycle.

Burst Test
Burst test shall be carried out on one pipe during first day production for lowest
thickness per grade per size per steel supplier. One pipe tested for entire campaign
shall be subjected to burst test and burst pressure and location shall be noted.
Burst pressure shall be more than 130 % of specified minimum yield strength. If the
burst pipe fails below 130% of SMYS then the manufacturer shall investigate and
submit a report to the Client before re testing and re starting of the regular
production.

9.6 FLATTENING TEST ACCEPTANCE CRITERIA

During regular production 6 Sample per coil (2 samples each from first & last
accepted pipe of the coil 2 Sample from middle pipe of coil.) The sample shall be
flattened at 0º & 90º. In case of weld stop, a sample from each crop end shall be
tested at 3 o'clock position only. Flattening test shall be carried out after hydro test
for first day production.

Acceptance criteria for flattening tests shall be as follows:

Flattened to ½ original OD without weld opening, continue flattening to 1/3 of
specified OD without cracks other than in weld and continue flattening until opposite
wall of pipe meet and no lamination on material on full flat. Dye Penetrate testing
may be used to positively confirm the presence of crack, break or opening.

9.5 REVERSE BEND TEST

Reverse bend test shall be carried out as per PNGRB Guideline G.S.R. 808(E)
Annexure III. Ring Specimen of width 100 mm to 115 mm shall be taken from the
pipe and tested in accordance with the procedure given below and Fig 2 of this
specification. Two reverse bend test specimen shall be removed after hydro test
and tested.
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Selection of Mandrel
The reverse bend test shall be carried out with a mandrel, whose radius (R), or
width (A) shall be calculated for any combination of diameter, wall thickness and
grade with the following formula:

1.4 (D – t) t
A = 2 R = t

e (D – 2 t) – 1.4 t

Where
D Specified outside diameter of pipe, mm
t Specified wall thickness of pipe, mm
1.4 Peaking factor
e Strain

Minimum value of ‘e’ shall be as follows:

Grade of Steel Min ‘e’ value
Gr. B 0.1425
X 42 0.1375
X 46 0.1325
X 52 0.1275
X 60 0.1225
X 65 0.1175

Procedure

The mandrel shall be plunged into the specimen, with the weld in contact with
the mandrel, to such a depth that the angle of engagement between mandrel and
specimen reaches 600 (Ref. Fig 2 of this specification). If the combination of
diameter and wall thickness of pipe and radius of mandrel is such that the angle
of engagement does not reach 600 the mandrel shall be plunged into the
specimen until opposite walls of the specimen meet.

Acceptance Criteria

A specimen which fractures completely prior to the specified engagement of
mandrel and specimen, or which reveals cracks or ruptures in the weld or heat
affected zone longer than 4 mm, shall be rejected. Cracks less than 6 mm long at
the edges of the specimen shall not be cause for rejection. Dye penetrate testing
may be used to positively confirm cracks or openings.

9.8 CVN IMPACT TESTS FOR PSL 2

The Charpy V notch impact test shall be carried out at 20°C and 0°C. The minimum
all heat average full size absorbed energy value (based on a set of three specimens)
for transverse body specimen, weld and HAZ shall be as per below table.
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Impact testing shall be carried out at Base Metal, Weld & HAZ location of pipe. A one
set shall consist of 3 specimen.

Test Temperature Minimum Average
Value ( for 3
specimen )

Minimum Single
Value

Base Metal 20°C 35 J 28 J
Base Metal 0°C 100 J 80 J
For Weld &HAZ 20°C 27 J 22 J
For Weld &HAZ 0°C 40 J 32 J

The specimen shall be full sized or largest obtainable sub size in case pipeline
diameter and thickness does not permit full size specimen. In case it is not feasible to
obtain transverse specimen, a longitudinal specimen may be taken upon approval
from Purchaser.

Shear fracture area for base metal: For pipes of all sizes and wall thicknesses, the
minimum (set of 3 test specimens) shear fracture area for each test shall be at least
85% average & 80% individual, based upon a test temperature of at 20°C and 0°C.

9.9 DWT TEST FOR PSL 2 WELDED PIPE

Drop Weight Tear Test (DWTT): DWT Test in accordance with API Spec 5L and as
modified in this specification shall also be performed for all pipe size, grade and wall
thickness. DWT test shall be carried out for a set of two test pieces at 20°C. The
average shear fracture area shall be 85% and individual area shall be 80% based
upon test temperature of 20 °C.

DWTT test shall be carried out at 20 °C and minimum test frequency shall be one
set/heat/ thickness/size/grade (one set shall consist two sample). Sample shall be
remove from base in Transverse Direction.

DWTT Transition curve: Full transition curve shall be established for minimum one
heat out of three heat during first day production test.

During PQT one pipe ( 2 sample per Temp.) shall be tested at different temperatures
–46°C, –20°C, 10°C, 0°C & 10°C for shear area(testing at different temperature is
only to establish transition curve) however Average shear fracture area shall be
85% at –20°C out of above referred temperature.

9.10 SURFACE CONDITIONS, IMPERFECTIONS AND DEFECTS

Cracks, Sweats, Slivers, Mechanical damages and Leaks are not permitted
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ARC BURNS

Arc burns produced during the manufacturing of pipes are injurious defects and shall
be disposed off in accordance with the requirements of API Spec 5L (c) or (d) of E10
(Annex E). As a reference method for conforming the existence of an arc burn, the
area shall be buffed with wire brush or sanding disc and etched with 5 % nital
solution. However, arc burns can be considered for acceptance, in case the same is
recrystallized by seam heat treatment. In such case, the Manufacturer shall
demonstrate the recrystallization to Purchaser by taking a sample as per this
specification.

LAMINATIONS

Any lamination or inclusion either extending into the face or face of bevel & pipe
body with in manual UT portion or present within 50mm from pipe ends is
considered defect and pipe containing such defects shall be cut back until such
defects are eliminated.

The disposition of lamination and other type of defects on the skelp/pipe shall be as
per Annex E of API Spec 5L and as modified in this specification.

CRACKS:

Sections of the pipes containing cracks shall be rejected and kept outside in one
definedplace. NCR’s shall be prepared for all such rejected pipes and segregated
/stacked separately and kept available till completion of order or as agreed by
inspection agency.
All the rejected pipes shall be kept at designated location and shall not be disposed
off until the order is completed. Bidder shall put a request to GAIL for dispatch of
such NCR’s noted on line pipes. Finally, GAIL shall intimate to TPIA & Bidders for
clearance.

GEOMETRIC DEVIATIONS

For other than dents, geometric deviations from the normal cylindrical contour of
the pipe (e.g. flat spots and peaks) that occur as a result of the pipe forming process
or manufacturing operations and that exceed 1.6 mm (0.063 in) in depth, measured
as the gap between the extreme point of the deviation and the prolongation of the
normal contour of the pipe, shall be considered defects and shall be treated in
accordance with C.3 (b) or (C) of Annexure C.

Dent

Allowable dent size shall be as per API Spec 5L and as modified in this specification
as below:
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a) Dent, 3.2 mm sharp bottom gouges are not acceptable.
b) 6 mm dents without any gouges (smooth end) are acceptable.
c) Any dent with gouges is not acceptable.
d) Dents on weld and heat affected zones (HAZ) are not acceptable
Grinding / jacking work shall not be allowed on pipe to remove the dent.

HARD SPOTS

Any hard spot having a minimum dimension greater than 2 in. (50.8 mm) in any
direction and hardness greater than 248 HV10 shall be rejected. The section of pipe
containing the hard spot shall be removed as a cylinder.

OTHER SURFACE IMPERFECTIONS

Other surface imperfections found by visual inspection shall be investigated,
classified and treated as follows:

a) Imperfections that have a depth 5% t and do not encroach on the minimum
permissible wall thickness shall be classified as acceptable imperfections and shall
be treated in accordance with Clause C.1 or C.2, as applicable (Annexure C).

b) Imperfections that have a depth > 5% and do not encroach on the minimum
permissible wall thickness shall be classified as defects, and shall be disposed off in
accordance with clause C.3 of API Spec. 5L. (Annexure C).

c) Imperfections that encroach on the minimum permissible wall thickness implies
that the portion of the wall thickness that is beneath the surface imperfection is
less than the minimum permissible/Specified wall thickness.

9.11 TOLERANCE FOR DIAMETER, WALL THICKNESS, LENGTH AND STRAIGHTNESS

Pipe Length

All pipes shall be supplied with length between 11.5 m and 12.5 m. The minimum
average length of the entire order shall be 12.0 m. API 5L Table 12 shall not be
applicable. Pipe used for sampling may be accepted for a length between 10 to 11.5
m. The minimum overall length tolerance shall be ( ) zero and (+) one pipe length to
complete the ordered quantity.

Each pipe shall be measured for conformance to above requirements and all
measurements shall be recorded.

Wall thickness

In addition to API requirements, the wall thickness of each pipe shall be checked,
measured and recorded along the circumference at both ends of pipe body & mid
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location of pipe body at 12 o'clock, 3 o'clock, 6 o'clock and 9 o'clock positions. The
wall thickness tolerance shall comply with the requirements of this specification.
Min. 8 nos. of readings per pipe shall be taken to cover both ends & middle of pipe
body. Written record of the same shall be submitted with final documentations.

The tolerance on normal wall thickness shall be +10% and 0%. API Spec 5L Table 11
stands modified accordingly.

Diameter Tolerance

Pipe Body

The outside diameter of pipe body, as determined by taping the circumference,
shall not deviate by more than the values given below.

Size Tolerance
4 ½ and 12 ± 2 mm

Pipe Ends

Diameter tolerances for the pipe ends indicated in API Spec 5L, Table 10 shall be
applicable on outside diameter for pipe size 12”.

The inside diameter, based on circumferential measurement, over a length of 100
mm from the end shall comply with the tolerances specified in API Spec 5L/ISO
3183. Inside diameter is defined as ID = (OD 2WT.) where ID, OD & WT are the
inside diameter, specified outside diameter and specified wall thickness
respectively.

Out of Roundness Tolerance

Out of roundness on pipe except the end, shall not exceed the following:

Pipe body

The outside diameter of pipe body, as determined by taping the circumference,
shall not deviate by more than the values given. API Spec 5L Table 10 stands
modified accordingly.

Pipe Size Tolerance

4 ½ and < 12 ± 2 mm (within 100 mm from both the ends)

Pipe end
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Out of Roundness i.e., the difference between the maximum and minimum
diameter (outside diameter for pipe size 12”) at pipe ends, shall not exceed the
following:
Size Tolerance
10 ¾: 2 mm
12 ¾: 3 mm

Out of roundness tolerance indicated in API Spec 5L, Table 10 stands deleted. Out
of roundness tolerances apply to maximum and minimum diameters as measured
with a bar gauge, caliper or device measuring actual maximum and minimum
diameter.

Each pipe shall be measured for conformance to above requirements. All
dimensions and tolerances shall be measured and recorded at least 3 times per
operating shift (12 hrs. maximum).

Straightness

The deviation from a straight line for all diameters shall not exceed 1mm per meter
but max 10mm. Each pipe shall be checked for conformance to above requirements.
Straightness shall be measured and recorded after hydrostatic testing for each pipe.
The local deviation from a straight line at each pipe end (1000mm portion) specified
in clause “b” (API 5L) shall not be allowed. Straightness shall be measured and
recorded at least 3 times per operating shift (12 hours maximum).

9.12 FINISH OF PIPE ENDS

PLAIN END

Pipes shall be furnished with plain ends. Unless specified otherwise, the pipe ends shall
be bevelled as per API Spec. 5L.
In removing the inside burrs at the pipe ends, care shall be taken not to remove excess
metal and not to form an inside cavity or bevel. Removal of excess metal beyond the
minimum wall thickness as indicated in para 9.11.3.2 of this specification, shall be a
cause for re bevelling. In case root face of bevel is less than that specified, the pipe
ends shall be re bevelled and rectification by filing or grinding shall not be done.

Both pipe ends of each pipe shall be provided with metallic bevel protectors as per
Manufacturer's standard. Bevel protectors shall be of a design such that they can be re
used by coating applicator for providing on externally anti corrosion coated pipes
subsequent to coating of line pipe.

RADIAL OFFSET OF STRIP / PLATE EDGES
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All pipes shall be checked for offset of skelp edges and it shall be measured and
recorded. In case, there is any change in the bevel tool/ machine, test shall be
repeated for at least one pipe or till the offset is within acceptable limits and only then
regular production shall be restarted. Offset shall be measured and recorded at least 3
times per operating shift.

HEIGHT OF FLASH OR WELD/BEAD REINFORCEMENT

All pipes shall be checked for conformance of height of flash (+0.7 mm, 0 mm) and shall
be measured and recorded at least 3 times per operating shift (12 hours maximum).

Height of Flash shall apply as follows:

a) The outside flash shall be trimmed to an essentially flush condition.
b) The wall thickness at the trim shall not be less than the minimum permissible

wall thickness.

10 INSPECTION

10.1.3 INSPECTION DOCUMENTS FOR PSL 2 PIPE

Manufacturer shall issue inspection certificate 3.2 in accordance with EN 10204 for
each dispatched steel and pipe.

10.2.1.2 INSPECTION FREQUENCY

The frequency of Inspection and testing shall be as per tender QAP.

Heat Analysis:
Where the steel mill is not a part of an integrated pipe mill, heat analysis shall be
reported by the Manufacturer prior to start of pipe production.

Product Analysis:
Two samples per test unit shall be analysed. The test unit shall be 50 pipes per heat
per size. Pipes selected shall be such that one at the beginning of the heat and one at
the end of the heat are also represented.

Tensile Test Frequency (For Pipe body &Weld):

Tensile tests shall be made at the frequency of two (02) set per inspection test unit
per heat per size as per QAP. Set shall consist of two samples one for weld one for
body:

Test unit shall consist of 50 pipes that are made to the same size and the same
specified wall thickness by the same process, from the same heat and under the
same manufacturing conditions.

Charpy Impact Test:
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The minimum test frequency shall be one set per 50 pipes per heat per temp. Per
combination of pipe size and specified wall thickness. The set shall consist of three
specimens each from Body, weld & HAZ in transverse direction.

Metallographic Examination:

A test specimen for metallographic & hardness examination shall be taken transverse
to the Longitudinal weld, from one finished pipe from each test unit of 50 pipes per
heat or at least once per operating shift (12 hrs maximum) and whenever changes of
grade, diameter or wall thickness are made and whenever significant excursions from
operating heat treatment conditions are encountered.

The Hardness test shall be conducted for 1 sample per 50 pipes per heat during
regular production.

Dimensional measurements:

Each pipe shall be measured for following:

Visual inspection, pipe diameter & out of roundness, wall thickness, pipe weight,
length etc. as per API 5L and as modified in this specification. All dimensions and
tolerances shall be measured and recorded at least three times per operating shift
(12 hrs max.)

API 5L Table 18 shall be considered applicable for the tests which are not covered in
this specification.

10.2.2 SAMPLES AND TEST PIECES PREPARED

SAMPLES AND TEST PIECES FOR PRODUCT ANALYSIS
Samples shall be taken, and test pieces prepared, in accordance with ISO 14284 or
ASTM E1806. Two pipes per heat per size per lot of 50 pipes shall be analyzed (One
at start of heat and one at end of heat of pipe). Sample used for product analysis
shall be taken from finished pipes. Sample used for mechanical tests shall be taken
from finished pipes.

10.2.3 SAMPLES AND TEST PIECES FOR MECHANICAL TESTS

TEST PIECES FOR THE TENSILE TEST

The transverse tensile tests shall be carried out on flattened rectangular specimen
only. Rectangular test pieces, representing the full wall thickness of the pipe, shall be
taken in accordance with ISO 6892 or ASTM A 370 and as shown in Figure 3 (a & b) of
API 5L 45th edition; transverse test pieces shall be flattened.

Two transverse base metal specimens per 50 pipes per heat and two transverse weld
metal specimens per 50 pipes per heat for tensile test shall be tested. Weld beads
shall be ground flush and local imperfections shall be removed.

TEST PIECES FOR THE CVN IMPACT TEST
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The test pieces shall be prepared in accordance with ASTM A 370 & the required
striker radius shall be 8 mm. The axis of the notch shall be perpendicular to the
pipe surface.

In addition to the specimen taken from the body of the pipe, three transverse
specimens each from Weld and HAZ shall also be taken. When either full size or
sub size transverse specimen as per API Spec 5L, Table 22 is not possible to obtain,
transverse specimen of either Size or ¼ Size, whichever is maximum possible,
may be obtained. When such sub size specimens are used, the acceptance of the
individual/average absorbed energy values shall be established as per this
specification.

The minimum test frequency shall be one set per 50 pipe per heat at 0’C & 20’C (a
set of three specimens each for body, Weld and HAZ) per combination of pipe size
and specified wall thickness.

For pipe weld and HAZ tests, each test piece shall be etched prior to notching in
order to enable proper placement of the notch.

For test pieces taken in the weld of HFW pipe, the axis of the notch shall be located
on, or as close as practical to, the weld line.

TEST PIECES FOR DWT TEST

The test pieces shall be prepared in accordance with API RP 5L3.

TEST PIECES FOR THE FLATTENING TEST
The test pieces shall be taken in accordance with ISO 8492 or ASTM A 370.

Minor surface imperfections may be removed by grinding.
10.2.5 MACROGRAPHIC AND METALLOGRAPHIC EXAMINATION

For pipe that is required to be seam heat treated, it shall be verified by
metallographic testing that the entire HAZ has been appropriately heat treated
over the full wall thickness.

A test specimen for metallographic & hardness examination shall be taken
transverse to the longitudinal weld, from one finished pipe from each lot of 50
pipes per heat or at least once per operating shift (12 hrs maximum) whichever is
occurring more frequently and whenever changes of grade, diameter or wall
thickness are made and whenever significant excursions from operating heat
treatment conditions are encountered. The specimen shall be suitably ground,
polished and etched to reveal the macro structure. The specimen shall be visually
examined using a minimum 10X magnification to provide evidence that heat
treatment of weld zone is adequate and to provide evidence that proper fusion has
been obtained for the full thickness, and texture of weld zone. In case imperfections
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or defects are observed, it will become a cause for re evaluation of welding
parameters as deemed necessary by OWNER/CONSULTANT/Consultant and/or
TPIA. Optical micro photographs of the 200 X & 400 X magnifications for visual
examination of the specimen shall be submitted to
OWNER/CONSULTANT/Consultant along with the MTC for each heat. It will become
a cause for re evaluation of welding parameters and heat treatment as deemed
necessary by Purchaser's Representative.

In Metallographic test, no un tempered martensite remains & uniformly distributed
ferritic structure shall be established & fusion line shall be clearly visible. The ASTM
grain size no. shall be 8 or finer as per ASTM E 112.

HARDNESS TEST

Vickers hardness tests shall be carried out on each specimen taken for
metallographic examination in accordance with ASTM E 32, at locations indicated in
Fig. 4 at of this Specification. Indentation in the Heat Affected Zone shall start as
close to the fusion line as possible. The resulting Vickers hardness value at any point
shall not exceed 248 HV10. The maximum difference in hardness between the base
metal and any reading taken on the weld or heat affected zone shall be less than 80
HV10.

10.2.6 HYDROSTATIC TEST

Test pressure shall be held for a minimum period of 15 seconds for all sizes and
grades of pipes. Each pipe shall undergo hydrostatic test at pressure corresponds to
hoop / fibre stress generated equal to minimum 100% SMYS.

The pressure gauge used for hydrostatic testing shall have a minimum range of 1.5
times and maximum range of 4 times the test pressure. The pressure gauge shall be
calibrated by means of a "Dead Weight" tester only.

The test pressure for all sizes and grades of pipe shall be such that hoop stress (fibre
stress) generated is equivalent to 100% of SMYS, computed based on the formula
mentioned in API Spec 5L Para 10.2.6.5.

Calibration of pressure gauge shall be done at start of an each shift (12 hours max.) &
calibration of hydrotester with 1.6 mm TDH shall be carried out at beginning of shift.

10.2.7 VISUAL INSPECTION

Each pipe shall be visually inspected to detect surface defects, with an illuminance
of at least 300 lx (28 fc). Such inspection shall be over the entire external surface
and shall cover as much of the internal surface as is practical and shall be free of
defects in the finished condition.

10.2.8 DIMENSIONAL TESTING
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The diameter of each pipe shall be measured. Unless a specific method is specified
in the purchase order, diameter measurements shall be made with a
circumferential tape, ring gauge, snap gauge, calliper or optical measuring device.

The out of roundness of each pipe shall be determined. The out of roundness shall
be determined as the difference between the largest outside diameter and the
smallest outside diameter, as measured in the same cross sectional plane.

Each length of pipe shall be measured for conformance to the specified wall
thickness requirements. Wall thickness measurements shall be made with a
mechanical calliper or with a properly calibrated non destructive inspection device of
appropriate accuracy. In case of dispute, the measurement determined by use of the
mechanical calliper shall govern.

In addition to API requirements, the wall thickness of each pipe shall be checked
along the circumference at both ends and at the mid location of pipe body at 12
o'clock, 3 o'clock, 6 o'clock and 9 o'clock positions. The wall thickness tolerance shall
comply with the requirements of this specification.

Test frequency and acceptance criteria shall be as per QAP.

10.2.10 NON DESTRUCTIVE INSPECTION

Non destructive inspection shall be accordance with Annexure E

10.2.12 RETESTING

In the event any analysis / test fails to conform to the specified requirements,
manufacturer shall either reject the lot/test unit involved or test two additional
lengths from same test unit. If both of the new tests conform to the specified
requirements, then all the lengths in that test unit shall be accepted, with the
exception of original selected length. If one or both of the retest samples fail to
conform to the specified requirements, the purchaser or purchaser’s representative
reserves the right to either test remaining lengths in that test unit or reject the
whole lot/test unit.

Recheck analyses

Modalities of recheck Product analysis shall be as per API Spec 5L as applicable to
the lot being tested. However, during individual testing, each pipe shall be fully
analyzed to meet the requirements of this specification.

11 MARKING

Marking specified in API Paragraphs and otherwise specified in the Purchase Order shall
be in English language and international system (SI) of units. Marking shall comply with
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Clause 11 of API Spec 5L and as modified in this specification. Marking shall
Manufacturer’s Name, API Monogram, API License No., Nominal OD, Wall thickness,
Grade PSL, “HFW”, Pipe Number, Heat Number, Actual Length in meter & weight, ASL No.
etc. Marking procedure shall be prepared by manufacture and submitted to owner/
consultant for approval.

STENCILING MARKING:

Marking shall be paint stencilled on each length of the pipes at right angles to the pipe
axis approximately 200mm from both end. Stencil marking shall be placed on the one
inside & one outside surface of each length.

Paint used for stencil marking shall withstand a temperature up to 250°C expected to be
experienced during further external anti corrosion coating operations of line pipe by
coating applicator.

Stenciling procedure shall be prepared by manufacturer & submitted to Owner
/Consultant for approval.

DIE STAMP:

Additionally, the pipe number shall be placed by cold rolling or low stress dot marking on
the outside surface of the pipe at an approximate distance of 50 mm from both ends. In
case of non availability of either cold rolling or low stress dot marking Facility in pipe mill,
an alternative marking scheme of a permanent nature may be proposed by the
Manufacturer.

BAR CODE:

Bar code shall be applied on the inside & outside surface of the pipe in addition to
stencilling. Bar code shall be provided as per the requirements of specified in Annexure R.

Bar coding procedure shall be prepared by manufacturer & submitted to Owner
/Consultant for approval.

Bar code scanner required at pipe mill for scanning all detail of dispatched pipe and
generate excel file and submit along with dispatch documents.

COLOR CODE:

A colour code band shall be marked on inside surface of finished pipe for identification of
pipes of same diameter but different wall thickness, as indicated in the Purchase Order.
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The colour code band shall be 50 mm wide and shall be marked at a distance of 150 mm
from the pipe ends. Thickness wise Colour code shall be finalized by manufacturer.

12 COATING AND THREAD PROTECTORS

BEVEL PROTECTORS

Both pipe ends of all pipes shall be provided with metallic or high impact metallic bevel
protectors as per Manufacturer's standard. Bevel protectors shall be of a design such that
they can be re used by coating applicator for providing on externally anti corrosion
coated pipes subsequent coating of line pipe. Type of bevel protectors shall be approved
by inspection agency. Three layer external PE coating (3LPE) shall be provided as per
coating specification

13 RETENTION OF RECORDS

In addition to the records indicated in clause 13 of API Spec 5L, Records of the following
inspections, if applicable, shall be retained by the manufacturer and shall be made
available to the purchaser, upon request, for a period of five years after the date of
purchase from the manufacturer. Total records shall be produced in form of Compact
Disc (CD) including the IR/IRN/MTC/Photographs and the same shall be handed over to
OWNER/CONSULTANT.

a) Heat and product analyses;

b) Tensile tests;

c) Bend tests;

d) CVN tests;

e) DWT tests;

f) Hydrostatic tester recorder charts or electronic methods of record storage;

g) Radiographic images for pipe inspection;

h) Non destructive inspection by other methods where applicable;

i) Qualifications of non destructive inspection personnel;

j) Radiographic images for jointer welds;

k) Repair welding procedure tests;

l) Records of any other test as specified in the Annexure or the purchase order or
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QAP, including all welding procedure specifications (WPS) and welding procedure
qualification test records (WPQT/PQR).

In addition to the records indicated in API Spec 5L, the Manufacturer shall retain
the records of all additional tests/calibration records mentioned in this
specification including the hard copy records of ultrasonic testing carried out on
pipe/skelp as well as pipe ends.

PRODUCTION REPORT

All data related to the Manufacturing process of Steel and pipe shall be submitted to
OWNER/CONSULTANT / OWNER/CONSULTANT representative by the Purchaser/
Manufacturer on day to day basis in English language. The Manufacturer shall
provide 2 hard copies & 2 soft files in scanned & excel format of production report in
English language indicating at least the following for each pipe. International system
of units (SI) shall be adopted.

Pipe number
Heat number from which pipe is produced
Pipe length and weight.
Pipe grade

The Manufacturer shall provide 2 set of hard copies and 2 set of soft (CD) copies of
acceptance certificates which shall include the results of all tests required as per
this specification and performed on delivered material giving details of, but not
limited to, the following:

All test certificates mentioned in clause 10.2.4 of API 5L and QAP
Records of qualification of welders and procedures for repair welding
Certified reports of dimensional, workmanship and defects inspection.
Data on test failures, rejected heats/lots, etc.
All other reports, results and records required which includes but not
limited to all NDT reports, thickness measurement report, etc. as per this
specification.

The certificates shall be valid only when signed by the Purchaser & endorsed by
OWNER/CONSULTANT TPIA. Only those pipes, which have been certified by the
Purchaser & endorsed by OWNER/CONSULTANT TPIA, shall be dispatched from the
pipe mill.

In the event of small quantities of pipes supplied against this specification, like
those for bends and other similar applications, as specifically called out in the
Purchase Order, the production report may consist of only test certificates required
as per API Spec 5L and other test reports/results required as per this specification.

LINEPIPE TRACKING DATA
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The line pipe data shall be provided in portable document format in CD/DVD.
However packing list shall be provided in excel format also. The specific data to be
recorded shall be agreed between Purchaser and the Manufacturer and shall
include, but not limited to, the following:

All marking information

Date of plate and pipe manufacture

All mechanical properties from test results

All dimensional records

Final inspection and release date

Description and disposition of repairs

Load out despatch date

Destination

Consignment details.

14 PIPE LOADING

The manufacturer shall be responsible for the shipment of pipe, the manufacturer
shall prepare and follow loading diagrams that detail how the pipe is to be
arranged, protected and secured on trucks, railcars, barges or ocean going vessels,
whichever is applicable. The loading shall be designed to prevent end damage,
abrasion, peening and fatigue cracking. The loading shall comply with any rules,
codes, standards or recommended practices which are applicable.

Transportation & handling procedure of 3LPE/ Bare pipe shall be prepared by
manufacture and submit to client/consultant for approval as per detail describe in
Annexure Q of this specification.

15 DISPOSAL OF REJECTED PIPES

NCR’s shall be prepared for all rejected pipes. All rejected pipes segregated and
Stacked/ stored separately and kept available till completion of order or as agreed by
OWNER/CONSULTANT.

All rejected pipes are clearly marked with suitable marking / identification system
which is approved by OWNER/CONSULTANT.

All the rejected pipes shall be kept at designated location and shall not be disposed
off until the order is completed. Bidder shall put a request to OWNER/CONSULTANT
for dispatch/ disposal of such NCR’s noted on line pipes.
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16 REJECTION

If OWNER/CONSULTANT / TPIA rejects pipes repeatedly for any recurring cause, this
shall be adequate reason to refuse final inspection of subsequent pipes until the
cause has been investigated and corrective action taken by the Manufacturer. If
required an independent agency may be engaged to investigate the root cause, at
the cost of Manufacturer.

17 PLANT ACCESS

The inspector representing the purchaser shall have unrestricted access, at all times
while work of the contract of the purchaser is being performed, to all parts of the
manufacturer’s works that will concern the manufacture of the pipe ordered. The
manufacturer shall afford the inspector all reasonable facilities to satisfy the
inspector that the pipe is being manufactured in accordance with this specification.
All inspections should be made at the Place of manufacture prior to shipment, unless
otherwise specified on the purchase order, and shall be so conducted as not to
interfere unnecessarily with the operation of the works.
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ANNEXURE B: MANUFACTURING PROCEDURE QUALIFICATION (PQT) FOR
STEEL/PIPE

Manufacturing Procedure Specification (MPS):

A Manufacturing Procedure Specification (MPS) outlining the successive steps and
associated inspection procedures from steelmaking to finished line pipe shall be
prepared and submitted to Owner / Consultant for approval prior to start of
production. Manufacture of steel/pipe shall start only after the approval of
Manufacturing Procedure. The approved Manufacturing Procedure shall be strictly
followed in all phases of the production of steel/pipe.

PQT of Steel:

Before steel production commences, Manufacturing Procedure Specification (MPS) for
manufacturing of steel and Statistical process control charts shall be prepared by steel
manufacturer and submitted for approval of Owner / Consultant.

In addition to the requirements indicated in API 5L, MPS shall also include all testing
requirements as per steel QAP. During steel production in steel mill, All testing shall
be witnessed by TPIA as per QAP.

Control rolling process shall be Random witnessed by TPIA. Owner reserve the right to
witness of control rolling process at steel mill during steel production.

PQT of Pipes:

Before pipe production commences, Manufacturing Procedure Specification (MPS) for
manufacturing of pipes and Statistical process control charts shall be prepared by pipe
manufacturer and submitted for approval of Owner / Consultant.

Minimum 3 different heat to be selected out of which at least 2 pipes per heat to be
selected for testing for first production of line pipe.

These first day's production tests shall be repeated upon any change in the
manufacturing procedure as deemed necessary by Purchaser’s Representative. The
first day production tests shall be carried out on pipes for each diameter and each
grade of steel.

Note: In the event of small quantities of pipes ordered against this specification, like
those for bends and other similar/specific applications, as specifically called out in the
Purchase Order, the first day production test shall not be carried out. Pipes in such
case shall be accepted based on regular production tests.

First day production shall be carried out as per approved welding procedure
specification. Mill parameters established during first day shall be followed in regular
production.



Engineering Standard 

Doc No.  Rev 

First day production shall be witnessed by owner representative/ Consultant and third
party inspection agency (TPIA). Manufacturer shall give mandatory prior notice at
least (7) seven working days in advance to owner representative/ Consultant and TPIA.
The first day production shall be carried out on pipes for confirmation of product and
continuation of regular pipe production

The manufacturer shall submit to purchaser a report giving the results of all tests
mentioned below. The report shall be signed and agreed by Inspection agency and
same report shall be submitted to owner for approval of starting regular production.

The various tests to be conducted as a minimum on each pipe shall be as follows. The
test method and acceptance values shall be as per this specification and QAP unless
specified differently in this Annexure.

a. Visual Examination

All pipes shall be examined visually for dimensional tolerances and apparent surface
defects.

b. Ultrasonic Examination

All pipes shall be examined by automatic Ultrasonic equipment as per Annexure E of
this specification. Coil/ Plate UT acceptance criteria shall be as per QAP. The weld
seam of all pipes shall be examined 100% ultrasonically. 100% surface area of the
plate/body of pipe shall be subject to U.T.

c. Radiographic Examination

The weld seam of all pipes shall be examined radio graphically for the entire length.
Manufacturer has to retain films up to 5 years.

d. Product Analysis (Spectro)

Two (02) samples per pipe shall be tested for chemical analysis as per this
specification.

e. Mechanical Properties

The mechanical properties of all pipes shall be tested and shall meet the requirements
of this specification and QAP. Purchaser Representative will select the locations on the
pipe from where the test specimen shall be removed.

The following tests shall be conducted:
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i. Flattening test: 2 samples (test at 0°& 90°) from each pipe shall be removed.
In case of weld stop 1 sample from each crop end shall be tested at 3 O’clock
position. Flattening test shall be carried out after hydro test for first day
production.

Acceptance: no opening in weld at 1/2 of OD, no opening in material at 1/3 of
OD. Continue full flattening for lamination check.

ii. Tensile test: Two transverse base metal specimen and two transverse weld
specimen for tensile test shall be tested for each pipe.

iii. Metallographic Examination (Macro & Micro): 6 sample / pipe. Six (6) weld
cross section specimen, three (3) from each end of the pipe joint, shall be
taken.

iv. Hardness Test: Two samples per pipe shall be tested for hardness at room
temperature after etching. Hardness test shall be conducted on selected pipes
as per requirement of para 10.2.4 of this specification.

v. Fracture Toughness Test:

One set per pipe shall be tested at 20°C and 0°C each from body, weld & HAZ
in transverse orientation. A one set shall be consist of 3 specimens.

Shear fracture area for base metal: For pipes of all sizes and wall thicknesses,
the minimum (set of 3 test specimens) shear fracture area for each test shall be
at least 85% average & 80% individual, based upon a test temperature of at
20°C and 0°C.

vi. Reverse bend test (RBT): 2 samples / coil (one from first & one last accepted
pipe of the coil) In case of weld stop one sample from each crop end.

vii. Drop Weight Tear Test (DWTT): DWT Test in accordance with API Spec 5L and
as modified in this specification shall also be performed for all pipe size, grade
and wall thickness. DWT test shall be carried out for a set of two test pieces at
20°C. The average shear fracture area shall be 85% and individual area shall
be 80% based upon test temperature of 20 °C.

DWTT test shall be carried out at 20 °C and minimum test frequency shall be
one set/heat/ thickness/size/grade (one set shall consist two sample). Sample
shall be remove from base in Transverse Direction.

DWTT Transition curve: Full transition curve shall be established for minimum
one heat out of three heat during first day production test.

During PQT one pipe ( 2 sample per Temp.) shall be tested at different
temperatures –46°C, –20°C, 10°C, 0°C & 10°C for shear area(testing at different
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temperature is only to establish transition curve) however Average shear fracture
area shall be 85% at –20°C out of above referred temperature.

f. Burst Test:

One pipe for each size and grade on lowest thickness per steel supplier shall be
subjected to burst test. Burst test pressure shall be such that hoop stress generated
is at least equivalent to 130% of SMYS. Burst test pressure & location shall be
recorded. If burst pipe fails below 130%of SMYS then manufacture shall investigate
the root cause & submit the report to the client before retesting & restarting of the
regular production.

g. Cyclic Hydro test:

Cyclic hydro test shall be carried out for 1 hour at 50% of highest test pressure
(HTP), 1 hour at 75% of HTP & 24 hours at 100% of HTP. Automatic continuous
recording on the graph (time/pressure) shall be carried out. Pressure shall drop up
to static head +1 bar per cycle. Test shall be carried out for any one thickness per
size per grade.

h. External Lab Testing

During the first day production one pipe out of three heat shall be selected for
testing at external NABL laboratory under TPIA's witness for following tests.

1. Product Analysis (2 sample)
2. Tensile Test (4 sample)
3. Impact Test (one set at 20’ C & 0’ C for base, weld & HAZ)
4. Hardness Test (2 Sample)
5. Metallographic (6 Sample)

All testing shall be conducted at Manufacturer’s facility and at an external NABL lab
simultaneously to establish the acceptance of the product.

External Lab Testing shall be required during the first day production only for one
thickness per size per grade. No requirement on regular production.

The cost of external lab testing shall be borne by manufacturer. Both tests i.e.
external (NABL approved laboratory) and internal (at manufacturer’s facilities) shall
comply with the specification requirements.
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i. Retest criteria for first day production test

If the above tests do not meet the requirements of this specification, the Purchaser
shall have the right to intensify control and normal production which may require
other supplementary tests in order to identify anomalies of production without
prejudice to the right to reject production in the event of serious anomalies.

In the event any analysis / test fails during first day production test to conform to the
specified requirements. Manufacturer shall retest as per Clause no 10.2.12 of this
specification.
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ANNEXURE – C: TREATMENT OF SURFACE IMPERFECTIONS AND DEFECTS

C.1 Treatment of surface imperfections

Surface imperfections not classified as defects may remain in the pipe without
repair or may be cosmetically dressed out by grinding.

C.2 Treatment of dressable surface defects

Complete removal of defects shall be verified by local visual inspection and by
suitable non destructive inspection. To be acceptable, the wall thickness in the
ground area shall be in accordance with 9.11.3.2 and as modified in this
specification.

C.3 Treatment of Non dressable surface defect

Pipes that contains non dressable surface defect shall be given one or more of the
following dispositions.

a) Deleted

b) The section of the pipe containing the surface defects shall be cut off, within
the limits on length.

c) The entire pipe length shall be rejected.
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ANNEXURE – E: NON DESTRUCTIVE TESTING

1. Qualification of Personnel

All personnel performing NDT activities shall be qualified in the technique applied, in
accordance with latest edition of ISO 11484 or ASNT No. ASNT TC 1A or equivalent.

All NDT shall be performed in accordance with written procedures prepared by level III
inspector. These all procedures shall be reviewed by TPIA prior to start the first day
production.

Acceptable qualification for NDT inspectors shall be as specified below:

(i) For UT
For UT, at least one level III qualified inspector shall be available to the mill for
overall supervision. A level II inspector is required for shift supervision, manual weld
inspection and calibration of all systems (both manual and automated).

(ii) For all other NDT methods
Evaluation of indications: Level I, II, III inspector
Supervision: Level II or Level III inspector (in case evaluation is by Level I inspector)

Note: Levels 1, 2 and 3 is ISO 11484 corresponds to levels I, II and III in ASNT SNT TC 1A

2. Methods of Inspection

Location of NDT equipment in the manufacturer’s facility shall be such that final inspection
of weld seam of pipe shall be performed after hydrotesting.

2.1 AUT of HR Coil / Pipe Body

AUT of HR Coil / Pipe Body shall be as per the requirement of ISO 10893 9 & the level of
acceptance shall be U2. The entire width and length of the HR coil shall be 100%
ultrasonically inspected including trimmed HR coil edge. HR coil shall be ultrasonically tested
for laminations using an oscillating or straight running pattern of probes, so as to provide
inspection coverage of at least 100% of the HR coil surface uniformly spread over the area.

Alternatively the pipe may be tested after welding of longitudinal seam by rotary ultrasonic
testing of the pipe body. The coverage area shall be 100%. Acceptance limit, Calibration
standard & Calibration frequency shall be as per QAP.

Locations showing indications above the acceptance limits may be re examined by manual
ultrasonic method. If no defects are located during re examination, the original findings may
be ignored. Additional scanning may be requested by Purchaser's Representative to check
questionable areas.



Engineering Standard 

Doc No.  Rev 

2.2 Inspection of EWWeld Seam

AUT of Weld:

The full length of EW seam of each pipe after hydrotest shall be AUT tested in order to
detect defects in EW seam. Locations showing indications above the acceptance limits shall
be re examined by manual ultrasonic method. Acceptance limit, Calibration standard &
Calibration frequency shall be as per QAP.

Radiography (X Ray) of weld:

The weld of the pipe shall be inspected by X Ray method to detect defects as per API 5L. For
first day production the frequency shall be 0.1% of each pipe of total weld length (Minimum
200 mm). During Regular production the frequency shall be 0.1% of the total weld length
(Minimum spot length200 mm). The pipes for radiographic examination shall be randomly
selected such that they suitable cover as many heats / lots. Owner’s Representative / TPIA
reserves the right to select the pipes for radiographic examination. The radiographic
technique and acceptance criteria shall be as per API 5L.

Eddy current Test of weld:

The eddy current examination shall be carried out on each pipe for detecting significant
imperfections during first day and regular production. Reference standard shall be one “1.6
mm radially drilled hole” at the centre. Calibration shall be performed twice in the shift (12
hours). Acceptance criteria shall be 100% reference standards.

2.3 Inspection of Pipe Bevel End

Manual UT of Pipe End:

The weld at any pipe ends not covered by automatic ultrasonic equipment shall be
inspected by manual ultrasonic equipment with same sensitivity and capability as automatic
equipment.

Full circumference of both ends of each pipe shall be 100 % manual ultrasonically tested
over a circumferential width of at least 100 mm with angular probes to detect cracks.

Magnetic Particle Test of Pipe End:

All finished weld bevels face shall be MPI tested. Any imperfection detected on the weld
bevel shall be cause for re bevelling and the bevel re inspected by 100% MPI.

The OD of the weld seam 100mm from both end shall be wet magnetic particle tested for
surface breaking defects at a frequency of 10 pipe per shift (12 hours). If no indications are
noted in the testing, then this frequency will be reduced to 5 pipe per shift.

Acceptance criteria & calibration standards for Magnetic Particle Test shall be as per API 5L.
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Residual Magnetism

Measurement of residual magnetism shall be made using a Hall Effect Gauss meter or other
type of approved calibrated instruments. The Gauss meter shall be operated in accordance
with the written instructions demonstrated to give accurate results. The accuracy shall be
verified at least once each day of working.

Measurements shall be made on each end of a pipe.

As a minimum one reading shall be taken at each end of the pipe. It should be Maximum 15
gauss (Average of 4 readings) with no individual reading shall exceed 20 Gauss. Any pipe
that does not meet the requirements stated above shall be rejected. Manufacturer shall be
responsible for carrying out de magnetization of any pipe, which shows residual magnetism
in excess of the 25 gauss to the satisfaction of the owner‘s representative/ TPIA.

3. Ultrasonic and Electromagnetic Inspections

3.1 Equipment

All automatic ultrasonic equipment shall have an alarm device, which continuously monitors
the effectiveness of the coupling. The equipment for the automatic inspection shall allow
them localization of both longitudinal and transverse defects corresponding to the signals
exceeding the acceptance limits of the reference standard. The equipment shall be fitted
with a paint spray or automatic marking device and alarm device for areas giving
unacceptable ultrasonic indications and probe de coupling. All ultrasonic testing equipment
shall be provided with recording device. In addition, an automatic weld tracking system shall
be provided for correct positioning of the probes with respect to weld centre.

3.2 Ultrasonic and Electromagnetic Inspection Reference Standards

Reference Standards for weld seam:

The reference standard (calibration pipe) shall have the same specified diameter and wall
thickness as specified for the production pipe being inspected and shall be of sufficient
length to permit calibration of ultrasonic inspection equipment at the speed to be used in
normal production. The reference standard (calibration pipe) shall also be of the same
material, type and have the same surface finish as the pipe being inspected.

The reference standard for weld seam UT shall contain machined notches (Total 6 nos
notch) /holes and as given below:

One longitudinal inside notch of type N5 at the center & each edge of weld seam.
One longitudinal outside notch of type N5 at the center & each edge of weld seam.
Three 1.6 mm radially drill hole one at center & one at each edge of the weld.

Acceptance criteria for weld seam shall be 100% of reference standards.
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Reference standards for coil / coil edge / pipe body:

The reference standard for coil body / pipe body shall contain machined slot width 6 mm &
depth 0.5 t. slot shall be prepared for HR coil in full width and for pipe circumferential.

Reference standard for the ultrasonic inspection of coil edges (area adjoining weld seam) /
pipe ends shall have 6.4 mm diameter FBH of a depth 0.5 t, where `t' is the specified wall
thickness.

Acceptance criteria for coil / coil edge / pipe body shall be 100% of reference standards.

Calibration frequency for coil/ pipe body/ weld seam:

The calibration shall be performed at following intervals for UT of coil/ pipe body/ weld
seam.

a. At the beginning of each operating shift (12 hours maximum).
b. At every four hours during each operating shift (12 hours maximum).
Or Every 50 pipes whichever is earlier.
c. Every time the running of the system gives rise to doubts on its efficiency.

If during the above calibration verification, it is found that the equipment has not
functioned satisfactorily in the opinion of the Purchaser's Representative, all the pipes or
skelp already inspected after the previous verification shall be inspected again at
Manufacturer's cost.

4. Laminar imperfections in the pipe body of EW pipes

For EW pipe, ultrasonic inspection shall be used to verify that the the pipe body is free of
laminar imperfections greater than those permitted by

a) ISO 10893 9 acceptance level U2, if such inspection is done prior to pipe forming
or

b) ISO 10893 8 acceptance level U3, if such inspection is done after seam welding

5. Disposition of pipes containing defects

The pipes having a thickness less than the minimum allowed in accordance with this
specification, after repair by grinding shall be treated for disposition in accordance with
clause (e) or (f) of E10 (annex –E) of API Spec 5L.
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ANNEXURE – Q: PROCEDURE FOR HANDLING, STORAGE & TRANSPORTATION OF BARE
& COATED PIPES

Manufacturer shall submit his handling, loading and unloading procedure for
Owner/Consultant approval prior to production (number of layers, number of lateral
supports etc.). All handling, storage, loading unloading shall be done in such a
manner so as to prevent mechanical damage and corrosion. Loading onto or into rail,
trucks, ships shall be done as per API RP5L1, API RP 5LW and API 5LT as applicable.
The pipes stored or transported shall at all times be well supported to prevent
deformation and give protection to pipe ends. The transportation for line pipe up to
owner designated store is under Manufacturer scope as per API 5L.

1.0 HANDLING

Pipes shall be handled in safe & careful manner by skilled workmen to avoid damage
due to impact/ jarring. The Manufacturer shall be responsible for any damage
occurring to the pipes from unloading to reloading on the relevant transportation
means.

• A description with calculation of the handling, storage and transportation
procedures during the total manufacturing cycle (including pipe transportation to the
final delivery on the site) shall be submitted by the manufacturer;

• Manufacturer shall also submit a description with calculation of long period (>
6months) strips storage procedure, including the number and spacing of bearing and
the number.

1.1 Handling Equipments

Vacuum cranes, Mobile crane, Hydra, EOT cranes equipped with spreader bars,
suitable slings, shackles and hooks lined / padded by Teflon/ rubber/ other
cushioning material excluding brass, copper, bronze & any other copper alloy shall
be used for handling/ transportation of pipes.

Spreader Bars, I Beams and Hangers
I Beams must be of adequate capacity & placed at the centre of the pipe i.e.20 28
Ft. (Approx. half the length of the pipe). Side hangers must be 8 to 12 Ft. long with
eye holes to hook the slings. Hangers should be fixed to the barter beam with
quarter pin to provide flexibility at the time of lifting.

Wire Slings / Webbing Slings
Wire Slings of sufficient length from the cranes hooks to the bars shall be at angle
not less than l0° and not more than 45°. Alternatively, webbing slings of adequately
capacity may be used.
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Hooks
Portion of the hook's jaw clamping the bevelled edge of pipe shall be lined/
padded/ Bare with Teflon/ rubber/ other cushioning material excluding brass,
copper, bronze & any other copper alloy.

Bevel End Protector
The bevelled end of pipes will be protected by metallic bevel end protector. The
thickness of end protector ranges from 0.8 mm to 1.6 mm.

2.0 STACKING OF PIPES IN THE PIPE STORAGE YARD OF MANUFACTURER

a) Pipe should be stacked on sand rows covered with plastic sheet of thick gauge, sand
to be free from stones and necessarily covered. Stacking should not be on bare
ground.

b) Alternatively, pipes may be stacked on wooden sleepers.

c) No of support (Bearing) shall be minimum 2 rows.

2.1 Stacking Pattern

Stack should be slightly slopping to drain off rain water.

Stack should be in trapezoidal from to avoid collapsing.

Stack should be in a staggered pattern so that each pipe in the stack supported by
full length of two pipes in the lower row. Minimum 2 nylon ropes will be applied on
bare/coated pipes at both end of pipe. The diameter of nylon rope will be minimum
12 mm.

2.2 Stack Height
The pipe stack height in the yard is depended on pipe size & grade of steel pipe. This is
calculated as per recommendation of API RP 5L1.

The static load stress is calculated by following equation:

n = Stacking load factor which is the number of rows in the pipe load, whether
provided with separator strips or nested,
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L = maximum length of individual Pipe, ft (m).
B= effective number of bearing strips
D= specified OD of pipe, in. (mm),
t = specified wall thickness, in (mm)

= Natural logarithm of D/2t

Pipe stacking pattern on sand rows at pipe yard:
a. Width of the sand rows 0.8 meter minimum
b. Distance between 2 sand rows 20 feet minimum
c. Height of sand rows 0.5 meter minimum
d. Width at bottom of sand raw 1.0 M Min.

3.0 TRANSPORTATION

3.1 Trailers

3.1.1 Ideally low bed trailers shall be used. In case of semi low beds trailers, an even
platform shall be created by placing a single block or log on the lower end of the trailer
bed. Trailer should have a stopper facility.

3.1.2 The approximate size of the wooden sleepers shall be of 8.5' length x 6' width x 4'
height or 8.5' length x 5' width x 4' height.

3.1.3 Number of Pipes loaded on each trailer shall be dependent upon the size and grade of
steel pipe as per API 5L1.However same shall be proposed by Manufacturer i.e
(trapezoidal/square) and same shall be finalized during approval of document

A typical stacking arrangement drawing has been shown below:
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3.1.4 Safety procedure for transportation

a. If the manufacturer is responsible for the shipment of pipe, the manufacturer shall
prepare and follow loading diagrams that detail how the pipe is to be arranged,
protected and secured on trucks. The loading shall be designed to prevent end
damage, abrasion, peening and fatigue cracking.

b. The trailer to be used for transportation must have provision of support on both
sides and it should not be overloaded than its capacity.

c. The second layer and all following layers shall be separated from the other with
adequate number of separating layers of protective material such as straw in plastic
covers or mineral wool strips or equivalent, to avoid direct touch between the
coated pipes.

d. Wooden dunnage shall be laid at approximately same interval. Soft material such as
rubber sheet should preferably be applied between pipe and wooden dunnage.

e. The rubber protection must be free from all nails and staples where pipes are in
contact.

f. Slings or non metallic straps shall be used for securing loads during transportation.
They shall be suitable padded at the contact points with the pipe.

g. Pipe shall be handled in a manner to prevent damage to the pipe and its coated
surfaces. End hooks suitably radiuses and lined with plastic or similar approved
material. A spreader bar shall be used between lifting lines. During handling, the pipe
shall be prevented from impacts or jars.

h. Wire ropes shall not be used in direct contact to lift pipes. Minimum 3 ratchet belts
or tube chains will be placed.

3.1.5 Dispatch Clearance Procedure

Seller shall obtain dispatch clearance from the Owner/Consultant prior to each
dispatch.

Copy of Inspection Release note, Dispatch Clearance and Statement showing the
name of vessel, description and weight of material and shipping mark etc. to be
submitted along with the documents.



Engineering Standard 

Doc No.  Rev 

ANNEXURE R: REQUIRMENTS OF STENCILING MARKING & BAR CODE FOR 3LPE /
BARE PIPE

1.0 PURPOSE

The purpose of this annexure is to ensure the identification of pipes through barcode label

2.0 SCOPE

This procedure defines to identify the pipes through barcode label scanning. This procedure
covers the application of 2D type bar code and pipe marking on Bare Pipe and 3LPE coated
pipes after the final coating of bare pipes. Bar code to be applied after clearance from TPIA
upon final acceptance of external coated pipes/Bare pipe. Barcode should have pipe NO.
Type (3LPE /ERW), Coat No., Dia., Unit, Length, Wall thickness, heat No. and item code. TPIA
shall verify barcode with hand held barcode reader during inspection of pipe for final
dispatch at pipe mill.

3.0 METHOD

3.1 Procedure For Bar Coding of Bare Line Pipe and Externally Coated ERW Line Pipe.

3.1.1 On Bare / External 3LPE Coated Pipes

Pipe marking (stencil) shall be made from both end (one inside & one out side) of the
pipe opposite to the weld line. Pipe no shall be printed on barcode at the bottom.
Manufacturer has to ensure physical correction of the pipe as per stencil & barcode
before applying barcode. One 2D type barcode sticker shall be pasted at an angle of
180° from the stencil side at a distance of 200 mm from the cutback area.

1. For details refer figure A for pipe marking and bar coding procedure on the
outside pipe surface.
2. In case any unfit pipes found for coating or for any reason pipes are cut, the actual
length of pipe shall be given in barcode sticker.

3.1.2 Printing of Barcode Labels

The barcode labels will be printed at the time of final inspection (label size 2”x 4”)
and will be printed by using printer. The pipe number and other details will be taken
from the Final Visual and Dimension inspection report system. The label shall have
details as per Client/TPIA. The barcode and item code as per sample attached. The
label details contains PIPE No, Coat No .ASL No, Item Code up to 10 Digit Max.

SAMPLE PIECE OF BARCODE
LABEL
PIPE NO : XXXXXXXXXX
TYPE : 3LPE/ERW
HEAT NO : XXXXXXX
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COAT NO : XXXXXXXXXX
DIA : XX INCH
LENGTH : 12.05 M
W. THICKNESS : XX MM
ITEMCODE : XXXXXXXXXX

The barcode standard is symbology and the paper material used is 2D and tear able.

3.1.3 Fixing Of Labels on Pipes

Ensure that the surface area in which labels are pasted should be clean, dry and free
from dust. For each pipe four (2) labels shall be fixed, one for each end at one inside
& one outside (fixed approx. 200 mm from the cutback / bevel area and 180° on
each end). All bar code shall be oriented perpendicular to the weld seam. The
barcode label shall be put on completely finished pipe. Barcode label should not be
overlapped with stencilling or any other marking outside coated pipe. (i.e. external
coated pipe surface).

3.1.4 Verification of Barcode Labels

At the time of dispatching of pipes, QC personnel shall verify the barcode labels
visually. If the barcode labels found damaged, missing or illegible for the purpose
same shall be replaced by new one and applied as described in clause 3.1.1 & 3.1.2.

3.1.5 Scanning Of Barcodes

The barcode can be read by scanning the codes by scanner provided by supplier at
pipe mill. When the code is scanned the pipe number will be visually seen on the
scanners monitor and same will be saved in its memory. The full details of the pipe
can be obtained by connecting the computer with the scanner having database for
these pipes.

FIGURE –A (OUTSIDE SURFACE –ON EXTERNAL COATED PIPE)
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FIGURES

FIG 1: OUT OF SQUARENESS

FIG 2 : REVERSE BEND TEST



Engineering Standard 

Doc No.  Rev 

FIG 3: FLATTENING TEST
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FIG 4: LOCATIONS FOR HARDNESS MEASUREMENT
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1.0 GENERAL

Definitions

For this specification the following definitions shall apply:

OWNER/PURCHASER GAIL INDIA LIMITED

CONSULTANT Lyons Engineering Pvt. Ltd

CONTRACTOR–Line pipe Manufacturing Company.

SHALL/MUST/IS TO BE A mandatory requirement

SHOULD A non mandatory requirement, advisory or recently Amended

Abbreviations

ASTM American Society for Testing and Materials

BS British Standards

DIN Deutsche Industry Norman

FBE Fusion Bonded Epoxy

ISO International Organization of Standardization

NACE National Association of Corrosion Engineers

SSPC Steel Structures Painting Council

2.0 SCOPE

This specification defines the minimum technical requirements for the application of three
layerpolyethylene coating (3LPE) to the external surface of the pipe for buried service which
operates under design temperature from 20°C to +65°C. The extruded polyethylenecoatingshall be
confirming to DIN 30670 (latest edition).
In case, Applicator/ Contractor feels more stringent testing shall be followed to meet all testing
requirements of this specification, then Applicator/ Contractor is free to do such stringent testing
including equipment calibration etc.

3.0 CODES, REGULATIONS AND STANDARDS

The latest edition of the following codes and standards shall establish the minimumstandards for the
work.

DIN 30670 Polyethylene Coatings for Steel Pipes and Fittings
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ISO 21809 1:Petroleum and Natural Gas Industries External Coatings for buried and
submerged pipeline transportation systems Part 1:Polyolefin Coatings

ISO 21809 2: Petroleum and Natural Gas Industries External Coatings for buried and
submerged pipeline transportation systems Part 2: Fusion bonded epoxy coatings

API 5L Specification for line pipe.

API RP 5L1 Recommended Practice for Railroad Transportation of Line Pipe

ASTM D 638 Test Methods for Tensile Properties of Plastics

ASME B31.8 Gas Transmission and Distribution Piping Systems

ASTM D 257 Standard Test Methods for D C Resistance or conductance of insulating
materials.

ASTM D 543 Standard method of Test for Resistance of Plastics to Chemical Reagents

ASTM D 570 Standard Method of Test for Water Absorption of Plastics

ASTM D 792 Standard Test method for Specific Gravity and Density of Plastics by
Displacement.

ASTM G95 Test Method for Cathodic Disbonding of Pipeline Coatings

ASTM D 1603 Standard Test Method for Carbon Black Content in Olefin Plastics

ASTM D 257 Standard Test Methods for DC Resistance or Conductance of Insulating
Materials

ASTM D 792 Standard Test Methods for Density and Specific Gravity (Relative Density) of
Plastics by Displacement

ASTM G42 Tentative Methods for Cathodic disbonding of Pipeline Coatings Subjected to
Elevated or Cyclic Temperatures.

ISO 9001:2015 Quality Management System

ISO 8501 1 Preparation of Steel Substrates before Application of (Part 1) Paints and Related
Products – Rust Grades and preparation grades uncoated steel substrates and of steel
substrates after overall removal of previous coatings.

ISO 8502–3 Preparation of steel substrates before application of paints and
relatedproducts Tests for the assessment of surface cleanliness Part 3: Assessment of
dust on steel surfaces prepared for painting (pressuresensitive tape method)

ISO 8503 1 Preparation of steel substrates before application of paints and related
products Surface roughness characteristics of blast cleaned steel substrates Part 1:
Specifications and definitions for ISO surface profile comparators for the assessment of
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abrasive blast cleaned surfacesEN 10204 Test Certificates for Stainless Steel ProductsSIS
055900 Preparation of Steel Substrates before Application of Paints and Related Products –
Visual Assessment of Surface Cleanliness.

BS 5750 Specification for Final Inspection and Testing (Part 3)

DIN 53735 Testing of Plastics: Determination of Melt Index of Thermoplastics

CSA Z245.20 External Fusion Bond Epoxy Coating for Steel Pipe

The Manufacturer shall be familiar with the requirement of these documents and shall make them
readily available at the coating plant to all persons concerned with carrying out the works specified in
this specification.

4.0 DOCUMENT PRECEDENCE

In case of inconsistency/ discrepancy/ mismatch, if any, between QAP, RFP and/ or
addendum,reference codes/standards and this specification, more stringent shall prevail and as
directed byowner shall be adopted. However, the requirements specified in final approved QAP for
quantum of check, acceptance criteria for tests shall be followed.

5.0 PLANT SCALE AND INSTALLATION

Coating plant(s) geometry and dimensions are such as to allow the execution of a continuouswork
schedule. Vendor shall install requisite equipment and plant in roofed and adequately weather
protected areas. Plant equipment, machinery and other facilities shall be in first class operating
condition to at least meet the job requirements of quality and production. Worn out and improvised
plants are not acceptable.
Vendor shall have fully equipped laboratory and test facilities with adequate inventory to carry out
tests required for the procedure qualification and during regular production. However during PQT in
addition to internal lab testing, all batches raw materials per manufacturer shall be tested at external
NABL laboratory or equivalent laboratory and will submit the test results for review of owner /
consultant.

Manufacturer shall, at his own responsibility and cost, provide and prepare all necessary area for the
storage of bare and coated pipe and all other materials, for coating yard, stock piling and other
temporary installation. For each area, manufacturer shall provide necessary agreements as required
with the land owner(s)/relevant Authorities, and, on work completion, to clean and pay settlement
and claims for damages, as applicable.

Manufacturer shall at its own responsibility and cost, provide for water and power supply and other
utilities and consumables and obtain authorization regarding access roads and other permits
required for the execution of works conforming to all the requirements of the governing
Authorities.The Contractor shall be fully responsible for adherence to all statutory regulations
applicable for handling and disposal of the hazardous chemicals during the coating works.

6.0 MATERIALS AND APPLICATION
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The Contractor shall submit a detailed written description of the coating equipment, procedure and
materials for OWNER's / CONSULTANT's review. The description shall be accompanied by full details
and results of tests on similar coating, or trials performed by Contractor. Such test results and / or
trails shall demonstrate, to the satisfaction of OWNER / CONSULTANT. Contractor's equipment,
procedures and materials shall provide a finished coating, meeting the requirements of this
specification. The 3LPE coating system shall comprise of a powder epoxy primer, polymeric adhesive
and a polyethylene topcoat. Coating materials shall be suitable for the service conditions and the
pipe sizes involved. The coating materials i.e. epoxy powder; adhesive and polyethylene compound
shall have proven compatibility. The coating system and materials shall be pre qualified and
approved by Owner/Consultant in accordance with provision of Annexure I&Annexure II of this
specification.. Manufacturer shall obtain prior approval from Owner for the coating system and
coating materials.

Contractor shall choose brand of epoxy powder, adhesive Polyethylene as per Annexure II that will
achieve the functional requirements and properties of coating system as specified in this
specification.

In addition to Manufacturer’s certificate, the Contractor shall draw two samples for following
properties from each batch of epoxy, adhesive and polyethylene per manufacturer in the presence
of Owner/ClientRepresentative. One sample for internallab andone sample for external NABL
laboratory or equivalent laboratory to establish compliance with the Manufacturer’s test
certificates. Testing in internal lab & external lab shall be witness by TPIA and the test result will
submit toowner / consultant for review. External lab testing of Raw material is only required for PQT.

A. EPOXYPOWDER:
GelTime
Curetime
Moisturecontent
Thermal Characteristics (Tg1, Tg2, H)
Density

B. ADHESIVE:
SpecificGravity
Melt FlowRate
Vicat SofteningPoint
Moisturecontent

C. POLYETHYLENE:
Melt FlowRate
SpecificGravity
Vicat SofteningPoint
MoistureContent/Water absorption (24h at +25’C )
Oxidative InductionTime
Hardness
Tensile strength
Ultimate Elongation

In case of failure of any of the above tests in a batch, that batch of material shall be tested for all
other tests required as per Clause no 8.1 8.2 & 8.3 including the tests which failed. If all tests pass,
the batch shall be accepted for coating. If any of the tests fail, entire batch of material shall be
rejected and shall not be used for the coating.
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All packages of powder shall be marked with the following data as a minimum.
Manufacturer
Material identification
Type of Material and Data sheet
Shelf life
Receiving Inspection Acceptance
Instruction of application procedure with key parameters
Batch number
Place and date of manufacture
Expiry date
Healthy safety and environment instructions
Storage instructions

Material not supplied with the above information shall not be used.

Manufacturer shall ensure that all coating materials are properly stored in accordance with the
Manufacturer’s recommendation at all times, to prevent damage and deterioration in quality prior to
use.

Manufacturer shall be required to use all materials on a date received rotation basis, i.e. first in first
used basis.

7.0 FUNCTIONAL REQUIREMENTS

The coating shall be able to withstand a maximum in service operating temperature of (+) 65°C and
shall conform to ‘S’ Type of coating as per DIN 30670. In addition, in open storage the coating must
be able to withstand a temperature of at least (+) 80°C, without impairing its serviceability and
properties specified.

The coating materials used shall be fully stabilized against influence of ultraviolet radiation(i.e.
sunlight), oxygen in air and heat (due to environmental temperature as specified above).No
appreciable changes shall occur during exposure to such environment for service life of40 years. The
Contractor / Vendor shall submit certificate from Manufacturer in this regard.

The topcoat polyethylene used shall be a black readymade compound, fully stabilized against
influence of ultraviolet radiation (i.e. sunlight), oxygen in air and heat (due to environmental
temperature as specified above). No appreciable changes shall occur during exposure to such
environments up to at least a period of 6000 hours. The coating manufacturer shall submit certificate
from Manufacturer in this regard.

The manufacturer’s trade name and data sheets for each coating material proposed by thecontractor
shall be submitted for OWNER / CONSULTANT approval prior to the placing of any order for coating
work.

All materials noted to be without above identification shall be deemed suspect and shall berejected
by Owner. Such materials shall not be used for coating and shall be removed fromsite and replaced
by manufacturer at his expense.

8.0 PROPERTIES
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Properties of coating system and coating material shall comply the requirements indicated in
subsequent paragraphs. In case the coating / material properties are tested as per test
methods/standards other than specified herein below, the same may be accepted provided the test
procedures and test conditions are same or more stringent than the specified.

8.1 EPOXY POWDER

Contractor shall choose brand of epoxy powder and adhesive as per Annexure II that will achieve the
functional requirements and properties of coating system as specified in above clauses of this
specification.

Each Epoxy batch shall be accompanied by a certificate (EN 10204 TYPE 3.2) stating thefollowing
tests have been carried out on every batch and results are in accordance with the manufacturer’s
product specifications:

Sieve analysis
Gel time
Infrared scan
Density
Moisture content
Thermal analysis
Cure Time

8.2 ADHESIVE

The adhesive layer shall be polyethylene copolymer, which shall provide sufficient adhesion between
the FBE corrosion coating and the polyethylene coating. The adhesive layer shall have the following
characteristics:

Sl.
No.

Propertie
s

TEST METHOD UNIT OF
MEASUREM

ENT

LIMITS

a. Melt Flow Rate (190°C / 2.16
kg)

ASTM D 1238 G/10 min. 1.0 (Min.)

b. Vicat Softening Point ASTM D 1525 Deg. C 100 min.

c. Tensile yield strength at 23eg.C. ASTM D 1238 Mpa >8

d. Ultimate elongation at 23Deg. C ASTM D 638 % 600

e. Specific Gravity at 25’C ASTM D 792 G/cm3 0.926 min.

f. Melting Point ASTM D 3417 °C >127

g. Moisture content ISO 15512 % 0,1

h. Hardness As per
manufacturer
recommendatio

n
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8.3 POLYETHYLENE MATERIAL

The polyethylene shall be suitable for use up to design temperatures of the pipeline and suitable for
a 3 layer coating system, and shall match the following properties.

Sl. No. Properties Unit Requirement Test Method

a. Tensile Strength @ + 25 °C N/mm2 17 min. ASTM D 638

b.
Melt Flow Rate
(190°C / 2.16 kg) g/10 minutes 0.25 min.

ASTM D 1238 or
DIN 53735

c. Specific Gravity @ + 25 °C 0.941 min. ASTM D 792

d. Hardness @ + 25 °C Shore D 55 min. ASTM D 2240

e.
Water Absorption, 24
hours, @ + 25 °C % 0.05 max. ASTM D 570

f. Volume Resistivity @ + 25°C Ohm cm 1015 min. ASTM D 257

g.
Dielectric withstand, 1000
Volt/secrise @ + 25 °C Volts/mm 30,000 min. ASTM D 149

h. Vicat Softening Point 0 C 110 min. ASTM D 1525

i. Elongation at 25+ 2 °C % 600 min. ASTM D 638

j.
Oxidative Induction Time in
Oxygen at 220°C, Aluminum
pan, no screen

Minutes 10 ASTM D3895

k. Environmental Stress Crack
Resistance (ESCR) (for F50)
Medium Density [Condition“C”]
High Density[Condition“B”]

Hours 300
300 ASTM D1693

l. Carbon Black Content % 2 min. ASTM D 1603

m. UV resistance and
thermal ageing resistance % MFR 35 DIN 30670

n. Melting Point °C 125 ASTM D 2117

o. Moisture Vapour Transmission gm/24
hrs./sq.m. 0.8 maximum ASTM E 96

Test Certificate from PE manufacturer shall be submit for No appreciable changes due to Ultraviolet
radiation, Oxygen in air and heat for at least 6000 Hours.

8.4 COATING SYSTEM

Sl. No. Properties Unit Requirement Test Method
a. Bond Strength (using Type 2

Test Assembly i.e.
Dynamometer)
@ 20 +/ 5°C
@ 65 +/ 5°C

kg/cm

8.0min
5.0min

DIN 30670

b. Impact Strength
(Min. of 30 impacts on body
alongthe length. No breakdown
allowed when tested at 25 KV)

Joules per mm
of coating
thickness

7 min DIN 30670

Indentation Hardness
c. @ 23 +/ 2°C mm 0.2 max DIN 30670

@ 70 +/ 2°C 0.3 max
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d. Elongation at Failure % 300 min. DIN 30670

e. Coating Resistivity (*) Ohm – m2 108 min. DIN 30670
f. UV resistance& Thermal ageing

resistance
MFR 35 DIN 30670

g. Cathodic Disbondment
@ +23 °C after 28days: 1.5 V
@ +65 °C after 48hrs: 3.5V

mm radius of
disbondment

(**)
7mm DIN 30670

h. Flexibility No cracking at
an angle of
2°per pipe
perdiameter

length.

ISO 21809 1
Annexure I

i. Holiday Detection at 25kV No Holiday
j. Hot water Immersion test mm Average 2

And maximum
3

ISO 21809 1
Annexure M

k. Degree of Cure of Epoxy
��Percentage Cure, ��H
����Tg

%
°C

95
5

DIN 30670
ISO 21809 1

Notes:

(*) Test carried out in an independent laboratory of national/international recognition on PE
topcoat is also acceptable.

(**) Disbondment shall be equivalent circle radius of total unsealed area as per ASTMG42.

9.0 MEASUREMENT AND LOGGING

Contractor shall maintain records in computer using MS ACCESS database Software containing all the
relevant data of individual pipe and pipe coating including pipe number, heat number, diameter,
length, wall thickness, defects, coating number, batches of materials, sampling, testing, damages,
repairs, rejects and any other information that Owner/ Client considers to be relevant and required
for all incoming bare pipes and Owner/ Client approved outgoing coated pipes as applicable.
Contractor’s documentation shall be designed to ensure full traceability of pipe and coating materials
through all stages of coating and testing. Contractor shall submit this information in the form of a
report at the agreed intervals. The above data shall also be provided in MS ACCESS format as well as
in excel format and 2 Nos Compact Disc (CD)/ USB drive. Contractor shall provide one Computer
Terminal to Owner/ Client Representative for monitoring/tracking of the above. The Contractor shall
also submit the material balance details to Owner/ Client for information at the end of eachshift.

10.0PIPE SURFACE PREPARATION

Unless specified otherwise, the pipes shall be supplied free from mill applied oils but may be subject
to contamination occurring during transit.

Prior to cleaning operation, Contractor shall visually examine the pipes and shall ensure that all
defects, flats and other damages have been repaired or removed. The manufacturer shall also
remove marking stickers, if any, present within the pipe. Record shall be kept of such marking on the
stickers to ensure traceability of pipe after coating.
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Any oil, grease, salt or other contaminants detrimental to the formation of a good coating bond or
coating quality shall be removed prior to coating application. Contaminants may be removed by the
use of non oily solvents. Gasoline or kerosene shall not be used for this purpose. Visible oil and
grease spots shall be removed by solvent wiping. Solvent cleaning shall be in accordance with SSPC
SP1. Steel surface shall be allowed to dry before abrasive cleaning.

All pipes shall be preheated to a temperature of 65°C to 85°C prior to abrasive blast cleaning. The
external surface of the pipe shall be cleaned using 2 no. dry abrasive blast cleaning units to achieve
the specified surface cleanliness and profile.

The abrasive blast cleaning units shall have an effective dust collection system to ensure total
removal of dust generated during blast cleaning from the pipe surface. During abrasive blast
cleaning, the metallic abrasive shall be continuously sieved to remove “fines” and “contaminants”
and the quality checked at every four hours. Abrasives used for blast cleaning shall comply ISO
11124.

Suitable plugs shall be provided at both pipe ends to prevent entry of any shot/grit into the pipe
during blast cleaning operations. These plugs shall be removed after blast cleaning. Alternatively the
Contractor may link the pipes suitably together to prevent the entry of any short/grit into the pipe.

Chemical Pre treatment with Phosphoric Acid Solution

All pipes shall be provided chemical pre treatment with phosphoric acid solution. 10% solution of
phosphoric acid, Oakite 31 / 33 or equivalent, shall be used to remove all soluble salts and other
soluble contaminants.

The Applicator/ Contractor shall provide data sheets and supporting documentation for the
phosphoric acid to be used. The documentation shall verify that the phosphoric acid is suitable for
the treatment of line pipe prior to the application of the specific fusion bonded epoxy powder being
applied and the final coating will meet fully the requirements of this specification.

The pipe temperature immediately prior to the phosphoric acid treatment shall be in the range of 45
to 75 °C. Phosphoric acid treatment shall be followed immediately by washing with deionised water.
De ionised water used shall conform to the following requirements:

a. Turbidity NTU 1 max.
b. Conductivity mho/cm 5 max.
c. Hardness Nil
d. Total Alkalinity as CaCO3 mg/l 2 to 3
e. Chloride as Cl mg/l 1 max.
f. Sulphate as SO4 = mg/l 1 max.
g. pH 6.5 to 7.5

Tests to determine the above properties shall be carried out in accordance with “Standard Methods
for the Examination of Water and Wastewater” published jointly by American Public Health
Association, American Water Works Association and Water Pollution Control Federation.
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At no time shall the blast cleaning be performed when the relative humidity exceeds 85%. The
Contractor shall measure the ambient conditions at regular intervals during blast cleaning and
coating operations and keep records of prevailing temperature, humidity and dew point.

The blast cleaned surface shall not be contaminated with dirt, dust, metal particles, oil, water or any
other foreign material, nor shall the surface or its anchor pattern be scarred or burnished. All blast
cleaned pipe surface shall be kept in dust free enclosure prior to coating. After blast cleaning, all
surfaces shall be thoroughly inspected under adequate lighting to determine anchor pattern, quality
of blasting and identify any surface defects prior to coating application.

All surface defects such as slivers, scab, burns, laminations, welds spatters, gouges, scores,
indentations, slugs or any other defects considered injurious to the coating integrity made visible
during blast cleaning shall be reported to the OwnerRepresentative and on permission from Owner
Representative, such defects shall be removed by filing or grinding. After any grinding or mechanical
repairs, the remaining wall thickness shall be checked and compared with specified thickness. Any
pipes having thickness less than minimum specified thickness shall be kept aside and disposed off as
per the instructions of Owner Representative. The method employed to remove surface defects shall
not burnish or destroy the anchor pattern or contaminate the surface. Pneumatic tools shall not be
used unless they are fitted with effective air/oil and water traps. Where burnishing results in
destruction of anchor pattern, the anchor pattern shall be restored by suitable means. Pipes that
have damages repaired by grinding and have ground areas more than 50mm in diameter shall be re
blasted.

Any dust or loose residues that have been accumulated during blasting and/or during filing/grinding
operations shall be removed by vacuum cleaning.

If contamination of surface occurs, the quality of blast cleaning method and process shall be
examined. If the surface roughness is outside the specified limit, the blast cleaning material shall be
checked and replaced.

Upon Completion of the blasting operations, the quality control supervisor shall accept the pipe for
further processing or return for re blasting after removal of defects/imperfections. In case
imperfections are considered detrimental to the coating quality, the same shall be reported to
Owner's Representative for final decision on rejection or re blasting/removal of defects. Re
blasting/removal of defects or returning pipe to the yard shall be at the Contractor's cost.

Owner's Representative, in additions, reserves the right to initiate any of the above actions during
periodic inspections for oil, dust, salt, imperfections, surface defects, lack of white metal finish, etc.

In order to ensure that pipe with defects are not processed further, provisions shall be available to
lift the pipes from inspection stand.

Chemical Pre treatment with Chromate Solution

Following completion of abrasive blast cleaning, all pipe surface shall be chemically pre treated with
a 10% strength chromate solution.
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The Applicator/ Contractor shall provide data sheets and supporting documentation for the chemical
to be used. The documentation shall verify that the chemical is suitable for the treatment of line pipe
prior to the application of the specific fusion bonded epoxy powder being applied and the final
coating will meet fully the requirements of this specification.

The chemical pre treatment shall be applied fully in accordance with the chemical suppliers’
instructions and in a manner that ensures 100% uniform coverage of the pipe surface without
introducing surface contamination.

The Applicator/ Contractor shall check that the concentration of the chemical pre treatment solution
remains within the range recommended by the chemical manufacturer for the pipe coating process.
The concentration shall be checked at the make up of each fresh solution and once per hour, using a
method approved by the chemical manufacturer. The Applicator/ Contractor shall also ensure that
the chemical pre treatment solution remains free from contamination at all times. Recycling of
chemical pre treatment solution is not permitted.

The Applicator/ Contractor shall ensure that the temperature of the substrate is maintained between
40°C and 80°C and the chromate solution temperature does not exceed 60° or as recommended by
the manufacturer.
The chromate coating shall be smooth, even, free from runs, drips or excessive application and lightly
adherent with no flaking of the coating. The chromate coated steel must be thoroughly dried
immediately after application and shall be achieved by boiling off any residual solution on the
surface.

The total allowable elapsed time between completion of the blasting operations and commencement
of the pre coating and heating operations shall be such that no detectable oxidation of the surface
occurs. Relative humidity readings shall be recorded every half an hour during the blasting
operations in the immediate vicinity of the operations. The maximum elapsed time shall not exceed
the duration given below:

Relative Humidity % Maximumelapsed time

> 80 2 hours

70 to 80 3 hours

< 70 4 hours

Any pipe not processed within the above time humidity requirement shall be completely re blasted.
Any pipe showing flash rusting shall be re blasted even if the above conditions have not been
exceeded. The dew point shall be 3°C less than the pipe temp. & RH should be less than 85%.

Pipe handling between abrasive blasting and pipe coating shall not damage the surface profile
achieved during blasting. Any pipe affected by the damage to the surface exceeding 200mm² in area
and/or having contamination of steel surface shall be rejected and sent for re blasting.

11.0COATING APPLICATION
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The external surface of the cleaned pipe conforming to clause 10.0 of this specification shall be
immediately coated with 3 layer extruded polyethylene coating in accordance with the procedures
approved by Owner relevant standards and this specification. In general the procedure shall be as
follows:

11.1Pipe Heating

Immediately prior to heating of pipe, all dust and grit shall be removed from inside of the pipe by a
combination of air blast, brushing and vacuum cleaning. Suitable arrangement shall be made to
protect the bevel ends from getting damaged during the coating operation.

Induction heater or gas fired heating shall be used for heating the pipe. The method shall be capable
of maintaining uniform temperature along the total length of the pipe, and shall be such that it shall
not contaminate the surface to be coated. In case of induction heating, appropriate frequency shall
be used to ensure ‘deep heating’ and intense skin heating is avoided. Gas fired heating system shall
be well adjusted so that no combustion products are deposited on the steel surface. This shall be
demonstrated on bare pipes prior to start of PQT. Oxidation of the cleaned pipe surfaces prior to
coating (in the form of blueing or other apparent oxide formation) is not acceptable.

External surface of the pipe shall be heated to about 190 °C or within a temperature range (min. to
max.) as recommended by the powder manufacturer. Required pipe temperature shall be
maintained as it enters the coating chamber.

Temperature of the pipe surface shall be continuously monitored & recorded by using suitable
instruments such as infrared sensors, contact thermometers, thermocouples etc. The recording
method shall allow to correlate each linepipe. The monitoring instrument shall be able to raise an
alarm/activate audio system (hooter) in the event of tripping of induction heater/gas fired heater or
in the event of pipe temperature being outside the range recommended by the manufacturer. Any
deviation from the application temperature range recommended by manufacturer shall be rectified.
If immediate rectification is not feasible, the production shall be stopped until cause of deviation has
been removed. Any pipe coated during the duration of temperature deviation shall be identified by
marking and rejected. Such rejected pipes shall be stripped, re cleaned and recoated.
Temperature measuring & monitoring equipment shall be calibrated twice every shift and/or as per
OwnerRepresentative’s instruction.
Manufacturer shall ensure that pipe surface emissivity variations are minimised during pipe heating.
To avoid significant variance, more than once blasted joints should be coated at the same time and
not mixed with joints blasted only once.

11.2Pipe Coating

Subsequent to pipe heating, coating consisting of following layers shall be applied onto the pipe.
Electrostatic application of epoxy powder of minimum dry film thickness 200 micron, unless
otherwise specified. The maximum thickness shall not exceed the epoxy thickness specified
by epoxy powder manufacturer.
Grafted co polymer adhesive application by extrusion, minimum thickness 250 micron.
Polyethylene application by extrusion.
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The coated pipe shall be subsequently quenched and cooled in water for a period that shall
sufficiently lower the temperature of pipe coating to permit handling and inspection.

Minimum total thickness of finished coating shall be as under:

Pipe Size (Specified Outside
Diameter)

Minimum Coating Thickness (mm)

Increased Type (v)

Up to 4” (DN 100) 2.5

Above 4” up to 10”

(> DN 100 DN 250)
2.7

Minimum 400 micron epoxy thickness shall be considered for ERW linepipe, which are required to
be used for HDD crossings.

Coating materials shall be inspected in accordance with the manufacturer’s recommendation prior to
coating application and it shall be ensured that the materials are moisture free. In case the relative
humidity exceeds 80%, the adhesive and polyethylene material shall be dried using hot dry air as per
the directions of Owner/ Client Representative.

Prior to starting the application of fusion bonded epoxy powder, the recovery system shall be
thoroughly cleaned to remove any unused powder remaining from a previous line pipe coating
application. The use of recycled powder shall be permitted subject to:

Satisfactory qualification of the reclaimed system during PQT stage.The proportion of the reclaimed
powder in the working mix does not exceed 20% at anyone time.The quality of the recycled powder
being routinely checked during production, at a minimum frequency of once per shift and
consistently meets the requirements stated in this specification.

Dry air, free of oil and moisture shall be used in the coating chamber and spraying system and filters,
dehumidifier/dryer as required along with control & monitoring system shall be provided for this
purpose. Dew point of air used to supply the fluidised bed, epoxy spray system and epoxy recycling
system shall be at least (–) 40°C and this shall be shall be monitored during the regular production.

Air pressure in the epoxy spray guns shall be controlled, continuously monitored and recorded by
using suitable instruments. The air pressure shall be controlled within the limits established during
coating procedure qualification. The monitoring system shall be able capable of raising an alarm /
activate audio system (hooter) in the event of change in air pressure beyond the set limits. Any
deviation from the pre set limits shall be rectified. If immediate rectification is not feasible, the
production shall be stopped until cause of deviation has been removed. Any pipe coated during the
duration of air pressure deviation shall be identified by suitable marking and rejected. Such rejected
pipes shall be stripped and recoated.

Extruded adhesive layer shall be applied before gel time of the epoxy coating has elapsed and within
the window recommended by the manufacturer. The Contractor shall establish, to the satisfaction of
the Owner/ Client Representative, that the adhesive is applied within the gel time window of epoxy
and at the temperature recommended by the adhesive manufacturer. The Contractor shall state the
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minimum and maximum time interval between epoxy and adhesive application at the proposed pre
heat temperature and line speed.

Extruded polyethylene layer shall be applied over the adhesive layer within the time limit established
during PQT stage and within the time/temperature range recommended by the manufacturer. The
extrusion temperatures of the adhesive and polyethylene shall be continuously recorded. The
monitoring instruments shall be independent of the temperature control equipment. The
instruments shall be calibrated prior to start of each shift.

Contractor shall ensure that there is no entrapment of air or void formation along the seam weld
(where applicable) during application of coating. Air entrapment below the coating and also along
the coating overlap shall be prevented by forcing the coating on to the pipe using high pressure roller
of suitable design during coating application. In case it is not adequately achieved, Contractor shall
supplement by other methods to avoid air entrapment. The methods used shall be witnessed and
approved by Owner/ Client.

Resultant coating shall have a uniform gloss and appearance and shall be free from air bubbles,
wrinkles, holidays, irregularities, discontinuities, separation between layers of polyethylene &
adhesive, etc.

Coating and/or adhesive shall terminate at the below mentioned distance from pipe ends:

Pipeline Size Coating cut back length

4” NB to 10” NB 110 mm +10 mm / ( )0 mm

The adhesive shall seal the end of applied coating. Contractor shall adopt mechanical brushing for
termination of the coating at pipe ends. Edge of the coating shall be shaped to form a bevel angle of
30° to 45°.

Failure to comply with any of the above applicable requirement and of the approved procedure shall
be cause for the rejection of the coating and such coating shall be removed in a manner approved by
Owner/ Client at Contractor's expense.

12.0INSPECTION AND TESTING

12.1General

The Manufacturer shall establish and maintain such quality assurance system as are necessary to
ensure that goods or services supplied comply in all respects with the requirements of this
specification. The minimum inspection and testing to be performed shall be as indicated
subsequently herein. All the inspection & testing shall be performed under the supervision of NACE
level II certified inspector. Applicator`s QA/QC in charge shall be an engineering graduate having at
least 5 years of experience in 3LPE coating application.

12.2Visual Inspection
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Immediately following the coating, each coated pipe shall be visually checked for imperfections and
irregularities of the coating. The coating shall be of natural colour and gloss, smooth and uniform and
shall be blemish free with no dust or other particulate inclusions. The coating shall not show any
defects such as blisters, pinholes, scratches, wrinkles, engravings, cuts, swellings, disbonded zones,
air inclusions, tears, voids or any other irregularities. Special attention shall be paid to the areas
adjacent to the longitudinal weld (if applicable), adjacent to the cut back at each end of pipe and
within the body of the pipe.

In addition inside surface of the pipe shall also be visually inspected for presence of any foreign
material or shots and grit (free or embedded/sticking to pipe inside surface). The pipe inside surface
shall be examined using sharp floodlight focussed at the middle of the pipe at one end while
inspection is carried out visually from other end.

12.3Coating Thickness

The coating thickness shall be determined by taking at least 10 measurements at locations uniformly
distributed over the length and periphery of each pipe. In case of welded pipes, five of the above
readings shall be made at the apex of the weld seam, uniformly distributed over the length of the
coated pipe. All readings must meet the minimum requirements.
Thickness of epoxy and adhesive shall be measured at the beginning of each shift and whenever the
plant re starts after any stoppage for compliance. Coating of epoxy and adhesive on portion of pipe
required for this purpose, stripping and recoating of such partly coated pipes shall be at Contractor’s
expense.
Coated pipes not meeting the above requirements shall be rejected. Rejected coated pipes shall be
stripped and re coated in accordance with approved procedure, at Contractor's expense.

12.4Holiday Detection

Each coated pipe length shall be checked over 100% of coated surface by means of a "holiday
detector" of a type approved by Owner/ Client for detecting holidays in the finished coating.
The holiday detector shall be a low pulse D.C. full circle electronic detector with audible alarm and
precise voltage control complying with DIN VDE 0433 Part 2. The set voltage for inspection shall be
minimum 25 kV. Travel speed shall not exceed 300 mm/s.
Contractor shall calibrate the holiday detector at least once every 4 hours of production. Contractor
shall have necessary instruments or devices for calibrating the holiday detector.
Any pipe coating shall be rejected if more than 1(one) holiday & area more than 100 cm² in size are
detected in its length attributable to coating process.
Holidays, which are lesser in size than those mentioned in above, shall be repaired in accordance
with a approved procedure and shall be at Contractor's expense.
All pipes leaving coating plant shall have sound external coating with no holiday or porosity on 100%
of the surface.

12.5Bond Strength Test

Contractor shall conduct bond strength test for composite coating as per Clause 8.4 (a) of this
specification. A minimum of 65 mm length shall be peeled. First 20 mm and last 20 mm shall not be
counted for assessment of bond strength.
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The frequency of test for each cut back portions shall be one pipe in every fifteen (15) pipes coated
and for middle of pipe shall be one pipe per shift. On each selected pipe, bond strength shall be
performed for each specified temperature. Test shall be performed at each cut back portion and one
in the middle of pipe. The system shall disbond/separate cohesively either in adhesive layer or in
polyethylene layer. Majority of the peeled off area on the pipe shall show presence of adhesive.
Disbondment/separation at epoxy to steel interface or epoxy / adhesive interface or adhesive /
polyethylene interface shall not be permitted. The failure mode shall be recorded for each test.
In case the test fails to comply the specified requirement, the Contractor shall test the preceding and
succeeding coated pipe. If both pipes pass the test, then the remainder of the pipe joints in that shift
shall be deemed satisfactory. If either pipe fails to meet the specified requirements, all pipes coated
during that shift shall be tested until the coating is proved acceptable. Rejected coated pipes shall be
stripped and re coated in accordance with approved procedure, at Contractor's expense.
The frequency of bond strength test as per above Para for each cut back portion may be reduced
depending upon the consistency of result to one pipe in every fifty(50) instead of every fifteen (15)
pipes, and for middle of pipe shall be one pipe per shift at the sole discretion of the Owner/ Client
Representative.

12.6Impact Strength

Impact strength test shall be conducted as per clause 8.4 (b) of this specification. Initially the
frequency of test shall be two (2) coated pipes per shift as per approved QAP.
Minimum thirty (30) impacts located equidistant along the length of coated pipe shall be performed.
Immediately after testing, the test area shall be subjected to holiday detection at the same voltage as
used prior to impact strength test. The pipe shall be rejected if any holiday is noted in the test area.
In case of test failure, retesting and disposal of coated pipe shall be as per Para 12.5 above.

12.7Indentation Hardness

Indentation hardness test shall be as per clause 8.4 (c) of this specification. The frequency of test
shall be initially 2 (two) coated pipes per shift as per approved QAP. Two samples for each
temperature shall be taken from the cut back portion of coated pipe.
Indentation Hardness Test shall be carried out at every change in batch of PE.
In case of test failure, retesting and disposal of coated pipe shall be as per Para 12.5above.

12.8Air Entrapment Test

Strips from bond strength tests or coated pipe may be used to help determine the porosity of the
finished coating. Strip shall be also cut from longitudinal weld (if applicable) at cut back portion and
examined for the presence of voids.
Bond strength strip shall be viewed from the side and at the failure interface. At the pipe bond
strength test location, utility knife shall be used to cut the edge of the coating to a 45° angle and view
with a microscope. Similar examination shall be done in the coating cut back area.
One sample each either on the bond strength strip or coated pipe and strip cut from the longitudinal
weld (if applicable) shall be examined for air entrapment per shift. Strips shall be viewed from the
side.
All examination shall done using a 30X magnification hand held microscope. The polyethylene and
adhesive layers shall have no more than 10% of the observed area taken up with air entrapment
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(porosity or bubbles). Air entrapment shall not occupy more than 10% of the thickness in each case.
Bubbles shall not link together to provide a moisture path to the epoxy layer.
In case of test failure, retesting and disposal of coated pipe shall be as per Para 12.5 above.

12.9Degree of Cure

Epoxy film samples shall be removed from cut back portion of the coated pipe using hammer and
cold chisel and the samples shall be taken for cure test using DSC procedure. Silicon coated sulphite
paper shall be placed between the epoxy layer and adhesive layer immediately after epoxy
application, to ensure physical separation of epoxy & adhesive as well as to prevent contamination of
epoxy with adhesive layer, at a location from where the epoxy samples are to be removed for the
test. Care shall be taken to remove the samples of full film thickness avoiding inclusion of steel
debris. Glass transition temperature differential ( Tg) and % cure ( H) shall comply the specified
requirements.
Frequency of this test shall be once per shift. Pipe shall be selected randomly by Owner/ Client
Representative during the middle of a shift. Suitable provisions/arrangements as per the instructions
of Owner/ Client Representative shall be made by the Contractor for this purpose
In case of test failure, production carried out during the entire shift shall be rejected, unless the
Contractor proposes a method to establish the compliance with the degree of cure requirements of
all pipes coated during that shift.

12.10 Epoxy Layer Adhesion Test

Adhesion of epoxy layer shall be determined at ambient temperature by the “St Andrews Cross”
method i.e. by cutting two straight lines through the epoxy layer with a sharp knife. The incisions
shall intersect at an angle of 30°/150°. The epoxy coating shall resist disbondment from the steel
when attempts are made to flick/lift the coating from the 30° angle with a sharp knife.
Frequency of this test shall be once per shift. The test shall be carried out at the cut back portion on
the pipe from which the Degree of Cure test has been carried out as per Para 12.9 above.
In case of test failure, retesting and disposal of coated pipe shall be as per Para 12.5 above.

12.11 Cathodic Disbondment Test

CD test shall be carried out for 48 hrs at 65’C& 28 days at 23’C as per clause 8.4 (g) of this
specification.
During regular production frequency of this test for inhouse lab for each temp shall be once in every
two weeks or one test representing each batch of epoxy powder used, whichever is more frequent.
In case the test fails to conform to the specified requirement, at the option of the Contractor, all
pipes coated after the previous acceptable test and prior to next acceptable test shall be rejected or
the test shall be repeated using two additional samples taken from the same end of the affected
pipe.
When both retests conform to the specified requirement, the lot of pipes shall be accepted. When
one or both the retests fail to conform to the specified requirement, all coated pipes after previous
acceptable test and prior to next acceptable shall be rejected. All rejected pipes shall be stripped, re
cleaned and re coated. Owner/ Client may consider a further retest program to determine whether
any of the affected pipe meet the criteria for acceptance upon written request by the Manufacturer.



Engineering Standard 

Technical Specification for 3LPE
Coating for Line Pipe

Doc No. Rev
GAIL STD PL DOC TS 019 0

Page 21 of 34

12.12 Hot water immersion

Hot water immersion shall be carried out as per requirement of clause no. 8.4of this specification.
The test method and acceptance criteria shall be as per annexure M of ISO 21809 Part 1 2011
Polyolefin Coatings.
The test frequency shall be once per batch of PE material.
In case the test fails to comply with the specified requirement, the Applicator/ Contractor shall test
the two preceding and two succeeding coated pipe. If both pairs of pipes pass the test, then the
remainder of the pipes in that day shall be deemed satisfactory. If any of these four (4) pipes fails to
meet the specified requirements, all pipes coated in that day shall be tested until the coating is
proved acceptable.
Rejected coated pipes shall be stripped and re coated in accordance with approved procedure, at
Applicator/ Contractor's expense.

Damages occurring to pipe coating during above tests shall be repaired in accordance with approved
coating repair procedure.

Repairs occurring on account of the production tests are however excluded from above mentioned
limitations at Para 12.4 above.

Owner reserves the right to perform inspection and witness tests on all activities concerning the pipe
coating operations starting from bare pipe to finished coated pipe ready for despatch and also
testing of raw materials. Contractor shall give reasonable notice of time and shall provide without
charge reasonable access and facilities required for inspection to the Owner's representative.
Inspection and tests performed or witnessed by Owner/ Client's representative shall in no way
relieve the contractor’s obligation to perform the required inspection and tests.

In case rate of defective or rejected pipes and/or samples tests are 10% or more for a single shift
(typically 12 hours), manufacturer shall be required to stop production and carry out a full and
detailed investigation and shall submit findings to Owner for approval. Contractor shall recommence
the production only after getting the written permission from Owner.

Under no circumstances any action or omission of the Owner/ Client's Representative shall relieve
the Contractor of his responsibility for material and quality of coating produced. No pipes shall be
transported from the coating plant unless authorised by Owner/ Client in writing.

All acceptance criteria & frequency of test and scope of TPIA during regular production shall be as
per Quality assurance Plan (QAP).

13.0HANDLING, TRANSPORTATION AND STORAGE OF MATERIALS

The coating manufacturer shall be fully responsible for the pipe and for the pipe identification
marking from the time of "taking over" of bare pipe until such time that the coated line pipes are
`handed over' and/or installed in the permanent installation as the case may be according to the
provisions of the CONTRACT.
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At the time of "taking over" of bare pipes manufacturer shall inspect and record all the relevant
details referred above including pipe defects in the presence of Owner/ Owner representative. All
pipes shall be checked for bevel damages, weld seam height, dents, gouges, corrosion and other
damages. Owner/ Client Representative shall decide whether pipe defects / damages are suitable for
repair. Damage to the pipes that occur after the manufacturer has taken delivery such as dents, flats,
or damage to the weld ends shall be cut off or removed and pipes rebevelled and repaired again as
necessary. The cost of this work, as well as that of the pipe lost in cutting and repair shall be to the
manufacturer's account. All such works shall be carried out after written approval of the Owner. Any
reduction in length shall be indicated in the manufacturer’s pipe tracking system.

The manufacturer shall unload, load, stockpile and transport the bare pipes within the coating
plant(s) using suitable means and in a manner to avoid damage to pipes.

The manufacturer shall stockpile the bare pipes at the storage area of the coating plant. The
manufacturer shall prepare and furnish to Owner/ consultant a procedure/calculationgenerally in
compliance with API RP 5L1 5L1& API RP 5LT and prevailing guidelines/rules of statutory bodies
(Road/ rail) for stacking of pipes of individual sizes, which shall be approved by Owner/ Consultant
prior to commencement.

The manufacturer shall load, unload, transport and stockpile the coated pipes within the coating
plant using approved suitable means and in a manner to avoid damage to the pipe and coating. The
Ownershall approve such procedure prior to commencement of work.

Coated pipes may be handled by means of slings and belts of proper width (minimum 60 mm) made
of non abrasive/non metallic materials. In this case, pipes to be stacked shall be separated row by
row to avoid damages by rubbing the coated surface in the process of taking off the slings. Use of
round sectional slings is prohibited. Fork lifts may be used provided that the arms of the forklift are
covered with suitable pads, preferably rubber.

Bare/coated pipes at all times shall be stacked completely clear from the ground, at least 300 mm, so
that the bottom row of pipes remains free from any surface water. The pipes shall be stacked at a
slope so that driving rain does not collect inside the pipe. Bare/coated pipes may be stacked by
placing them on ridges of sand free from stones and covered with a plastic film or on wooden
supports provided with suitable cover. This cover can be of dry, germ free straw covered with plastic
film, otherwise foam rubber may be used. The supports shall be spaced in such a manner as to avoid
permanent bending of the pipes.

Stacks shall consist of limited number of layers such that the pressure exercised by the pipe's own
weight does not cause damages to the coating. Contractor shall submit calculations for
Owner/consultant approval in this regard. Each pipe section shall be separated by means of spacers
suitably spaced for this purpose. Stacks shall be suitably secured against falling down and shall
consist of pipe sections having the same diameter and wall thickness. The weld seam of pipes shall
be positioned always in a manner so as not to touch the adjacent pipes.

The ends of the pipes during handling and stacking shall always be protected with bevel protectors.

The lorries used for transportation shall be equipped with adequate pipe supports having as many
round hollow beds as there are pipes to be placed on the bottom of the flat bed type lorry/ Trailer.
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Total width of the supports shall be at least 5% of the pipe length and min. 4 nos. support shall be
provided. These supports shall be lined with a rubber protection and shall be spaced in a manner as
to support equal load from the pipes. The rubber protection must be free from all nails and staples
where pipes are in contact. The second layer and all following layers shall be separated from the
other with adequate number of separating layers of protective material such as straw in plastic
covers or mineral wool strips or equivalent, to avoid direct touch between the coated pipes.

All stanchions of lorries used for transportation shall be covered by non abrasive material like rubber
belts or equivalent. Care shall be exercised to properly cover the top of the stanchions and other
positions such as reinforcement of the truck body, rivets, etc. to prevent damage to the coated
surface. Slings or non metallic straps shall be used for securing loads during transportation. They
shall be suitably padded at the contact points with the pipe
Materials other than pipes and which are susceptible of deteriorating or suffering from damages
especially due to humidity, exposure to high thermal excursions or other adverse weather conditions,
shall be suitably stored and protected. Deteriorated materials shall not be used and shall be replaced
at Contractor's expenses. These materials shall always be handled during loading, unloading and
storage in a manner so as to prevent any damage, alteration and dispersion. When supplied in
containers and envelopes, they shall not be dropped or thrown, or removed by means of hooks, both
during the handling operations till their complete use. During unloading, transport and utilization,
any contact with water, earth, crushed stone and any other foreign material shall be carefully
avoided.

Manufacturer shall strictly follow Manufacturer's instructions regarding storage temperature and
methods for volatile materials that are susceptible to change in properties and characteristics due to
unsuitable storage. If necessary the Contractor shall provide for a proper conditioning.

In case of any marine transportation of bare/coated line pipes involved, the same shall be carried out
in compliance with API RP 5LW. Contractor shall furnish all details pertaining to marine
transportation including drawings of cargo barges, storing/stacking, sea fastening of pipes on the
barges/marine vessels to the Owner/ Client for approval prior to undertaking such transportation
works. In addition contractor shall also carry out requisite analyses considering the proposed
transportation scheme and establish the same is safe and stable. On deck overseas shipment shall
not be allowed.

14.0REPAIR OF COATING

Manufacturer shall submit to Owner/ Consultant , its methods and materials proposed to be used for
executing a coating repair and shall receive approval from Owner/ Consultant prior to use. In open
storage the repair coating materials must be able to withstand a temperature of at least (+) 80°C
without impairing its serviceability and properties. Coating manufacturer shall furnish manufacturer’s
test certificates for the repair materials clearly establishing the compliance of the repair materials
with the applicable coating requirements indicated in this specification.

All pipe leaving coating plant, shall have sound external coating with no holiday or porosity on 100%
of the surface.

Defects, repairs and acceptability criteria shall be as follows:
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15.0MARKING

Contractor shall place stencilling marking on the one inside and one outside coating of opposite
surface ends along with barcode as per barcode specification on the coated pipe, and marking shall
indicate, but not limited to the following information:

a. Pipe number, Heat number
b. Pipe diameter, material grade, length & wall thickness
c. Coated pipe number
d. Colour band
e. Any other information considered relevant by Owner.
f. Pipe Manufacturer Name
g Inspection Mark/Punch

Contractor shall obtain prior approval on marking procedure to be adopted from the Owner/ Client.

16.0QUALITY ASSURANCE

The Contractor shall have established within his organisation and, shall operate for the contract, a
documented Quality System that ensures that the requirements of this specification are met in all
aspects. The Quality System shall be based upon ISO 9001/2 or equivalent.

The Contractor shall have established a Quality Assurance Group within its organisation that shall be
responsible for reviewing the Quality System and ensuring that it is implemented.

The Contractor shall submit the procedures that comprise the Quality System to the Owner/ Client
for agreement.

The Contractor’s Quality System shall pay particular attention to the control of Suppliers and Sub
contractors and shall ensure that the requirements of this specification are satisfied by the Suppliers
and Sub contractors operating Quality system in their organisation.

The Contractor shall, prior to the commencement of work, prepare and issue a Quality Plan (QAP) for
all of the activities required satisfying the requirements of this specification. The plan shall include
any sub contracted work, for which the sub contractors Quality Plans shall be submitted. The plan
shall be sufficiently detailed to indicate sequentially for each discipline the requisite quality control,
inspection, testing and certification activities with reference to the relevant procedures and the
acceptance standards.

The Contractor’s Quality system and associated procedures may, with due notice, be subject to
formal audits. The application of quality control by the Contractor will be monitored by the Owner/
Client Representatives who will witness and accept the inspection, testing and associated work
required by this specification.

The coating pipe mill shall have internal tracking system for their pipe traceability inline production
to reduce manual introversion. SAP base system is preferred.
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ANNEXURE I

1. COATING PROCEDURE QUALIFICATION TEST (PQT)

Upon award of the Contract, the Manufacturer shall submit within two (2) weeks, for Owner/
Consultant approval, a detailed report in the form of bound manual outlining, but not limited to,
thefollowing:

Details of plant(s), location(s), layout, capacity and production rate(s).
Details of the equipment available to carry out the coating works including surface preparation,
epoxy powder application and its recycling system, adhesive & polyethylene extrusion, moisture
control facilities available for coating materials.
Details of process control and inspection equipment required for the coating process such as
temperature control, thickness control, holiday testers, etc.
Facilities in the yard for unloading, handling, transport, production, storage, stockpiling, loading
of bare and coated pipes and warehouses for storage of other coating materials.
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Plant Organization Chart and availability of manpower including coating specialist
Details of utilities/facilities such as water, power, fuel, access roads and communication etc.
Details of chemical pre treatment facilities including process control, inspection equipment for
phosphoric acid wash etc, de ionized water wash, holiday testing etc.
Solid/ liquid waste management system procedure and facility details for safe disposal of
chemical and organic substances.

After Owner/ Client has given approval; no change in plant set up shall be made. However,
unavoidable changes shall be executed only after obtaining written approval from Owner/ Client.

At least Two (2) weeks prior to the commencement of production coating, a detailed procedure of
the Contractor's methods, material proposed, etc., shall be formulated by the Contractor and
submitted for Owner/ Client approval in the form of a bound manual. The procedure shall include,
but not limited to, the following information andproposals:

Pipe inspection at the time of bare pipereceipt.
Steel surface preparation, including preheating, removal of steel defects, method of pipe
cleaning, dust removal, abrasive blast cleaning and surface profile; methods of measurements
andconsumables.
Pipe heating, temperatures and control prior to epoxyapplication.
Complete details of raw materials including current data sheets showing values for all the
properties specified together with quality control and application procedure recommendations
frommanufacturer(s).
Application of epoxy powder, adhesive and polyethylene, including characteristics, temperature,
line speed, application window, curing time,etc.
Quenching and cooling, including time andtemperature.
Quality Assurance System, Quality Plan, Inspection and Test Plan and reporting formats, including
instrument and equipment types, makes and uses,etc
Detailed method of repair of coating defects duly classified depending upon nature and
magnitude of defects and repair thereof including coating strippingtechnique
Details of instrument and equipment calibration methods including relevant standards and
examples of calibrationcertificates.
Complete details and inventory of laboratory and equipment for procedure qualification and
regular production
Pipe handling and stock piling procedures including pipe tracking, traceability, pipe end
protection and protection against adverse ambient conditions during storage.
Sample of recording and reporting formats, including laboratory reports, certificates and
requirement as per clause of this specification.
Complete details of test certificates for raw materials including test methods and standards used.
Test certificates from PE compound manufacturer for tests for thermal aging, coating resistivity
and aging under exposure to light. These test certificates shall not be older than three years.
Health, Safety and Environment Plans.
Storage details of coating materials and chemicals.
Continuous temperature monitoring at various stages of coating

Procedure Qualification Tests (PQT) shall be carried out only after obtaining written approval of the
above procedure from Owner/ Client. No change in the procedure shall be made after the Owner/
Client has given approval. However, unavoidable changes shall be executed only after obtaining
written approval from Owner/ Client.

Prior to start of production, the Contractor shall, at his expense, carry out a coating PQT for each
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pipe diameter on any one wall thickness, for each type of pipe, for each coating material
combination, and for each plant, to prove that his plant, materials, and coating procedures result in a
quality of end product conforming to the properties stated in clause, relevant standards,
specifications and material manufacturer's recommendations. Contractor shall give seven (7) working
days notice to witness all procedures and tests.

A batch representing a normal production run, typically 25 pipes, shall be coated in accordance with
the approved coating procedure and the coating operations witnessed by Owner/ Client
Representative. Out of these pipes, at least one pipe at start and end of PQT shall be coated partly
with epoxy and partly with both epoxy and adhesive layers.

At least 10 (ten) test pipes shall be selected by Owner/ Client Representative for coating procedure
approval tests and shall be subjected to procedure qualification testing as described hereinafter.
Owner/ Client Representative shall witness all tests. Out of 10 (ten) test pipes, 2 (two) pipe partly
coated with epoxy and partly coated with both epoxy and adhesive layers shall be included.
Remaining 8 (eight) test pipes shall have all three layers.

During PQT, the Contractor shall qualify various procedures forming a part of coating operations as
detailed subsequently.

2. QUALIFICATION OF PROCEDURES

2.1 Epoxy Powder Application & Recycling

During pre qualification, air pressure in the epoxy spray guns, satisfactory functioning of monitoring
system, line speed v/s coating thickness, etc. shall be established. Dew point of air used to supply the
fluidized bed, epoxy spray system and epoxy recycling system shall be recorded during the PQT.

Also, the Manufacturer shall remove samples of reclaimed powder from the reclamation system.
These samples of reclaimed powder shall be subject to a detailed visual examination, thermal
analysis and moisture content tests. The properties of the reclaimed powder shall be within the
range specified by the Manufacturer of epoxy powder. In case the properties of the reclaimed
powder are out of the range specified by the Manufacturer, Contractor shall not the use the
reclaimed powder during the regular production.

2.2 Pipe Pre heating

The manufacturer shall establish the temperature variation due to in coming pipe temperature, line
speed variation, wall thickness variation, emissivity, interruptions, etc. and document the same
during the PQT stage. During PQT, proper functioning of pipe temperature monitoring and recording
system including alarm/hooter shall be demonstrated to the Owner/ Client Representative.

2.3 Surface Preparation

The procedure to clean and prepare the pipe surface shall be in accordance with the requirements of
this specification. The ratio of shot to grit shall be established during procedure qualification testing,
such that the resultant surface profile is not dished and rounded. The qualification shall be
performed through a visual inspection, measurement of roughness and check of the presence of dust
on the abrasive blast cleaned pipe surface.
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2.4 Chemical Pre treatment

2.4.1 Phosphoric Acid Wash followed by De ionised Water Wash

The procedure to apply the chemical pre treatment viz. phosphoric acid wash followed by de ionised
water wash shall be in accordance with the recommendations of the manufacturer and shall result in
intended cleaning requirements of this specification. Working solution preparation, maintaining
concentration, application procedure including method of spreading, spreading rate, drying times,
etc. depending upon the cleanliness/temperature of the incoming pipe and the line speed shall be
established. Temperature of the chemical, pipe pre heat temperature vs line speed vs dwell time,
rinsing procedure, testing & control, rectificatory measures, drying procedure etc. shall be clearly
established during PQT. Also the quality of the deionised water shall be established during PQT.

2.4.2 Chromate Treatment

The procedure to apply the chromate treatment shall be in accordance with the recommendations of
the manufacturer. Working solution preparation, maintaining concentration, application procedure
including method of spreading, spreading rate, drying times, etc. depending upon the temperature of
the incoming pipe and the line speed shall be established. Temperature of the chemical, pipe pre
heat temperature vs. line speed, pipe heating after chromating and time limit within which the pipe
to be heated, testing & control, rectificatory measures, shall be clearly established during PQT.

2.5 Coating Application

The Owner Representative will check the correctness of each coating application operation, values of
the main parameters of each operation, pre heating pipe surface temperature prior to epoxy powder
application temperature, line speed, fusion bonded epoxy curing time, temperature and flow rate of
co polymer adhesive and polyethylene, etc. and the same shall be recorded. These values shall be
complied with during regular production.

3. QUALIFICATION OF APPLIED COATING

3.1 Tests on pipe coated partly with epoxy and partly with epoxy & adhesive layers

a. Degree of Cure

Epoxy film samples (minimum 4 no.) shall be scrapped from the coated pipe and the samples shall be
taken for cure test using Differential Scanning Calorimetry (DSC) procedure. Care shall be taken to
remove the samples of full film thickness avoiding inclusion of steel debris. Glass transition
temperature differential ( Tg) and % cure ( H) shall comply with the specified requirements.

b. Epoxy Layer Thickness

Epoxy layer thickness shall be checked at every one metre spacing at 3, 6, 9 and 12 o’clock positions.
The thickness shall comply with the specified thickness requirements. Adhesive layer Thickness
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c. Adhesive Layer Thickness

Adhesive layer thickness shall be checked at every one metre spacing at 3, 6, 9 and 12’o clock
positions. The thickness shall comply with the specified thickness requirements.

d. Holiday Inspection

Entire pipe shall be subject to holiday inspection and the test voltage shall be set to exceed 5
v/micron of epoxy thickness specified for the portion coated only with epoxy layer.

e. Dry Adhesion

Dry adhesion test shall be carried out for two pipe as per clause A.4 of ISO 21809 2 Fusion
bondedepoxy coating. The rating obtained shall be either 1 or 2.

f. 24 hrs Adhesion Test

Adhesion Test (24 hrs) shall be carried out for two pipe on the epoxy coated pipe as per clause A.15
of ISO 21809 2 Fusion bonded epoxy coating. The rating obtained shall be from 1 to 3.

g. Cross section & Interface Porosity Test

Cross section porosity and interface porosity tests shall be carried out on the epoxycoated pipe. Test
method and acceptance criteria shall comply as per clause A.11 ofISO 21809 2 Fusion bonded epoxy
coating

3.1 Tests on pipes coated with all three layers

a. Bond Strength:

Three test pipes shall be selected for bond strength tests. On each of the selected pipes, three bond
strength test shall be performed for each specified temperature i.e. one at each end and one in the
middle of the pipe and specified requirements shall be complied with, i.e. bond strength as well as
mode of separation. Length of peel shall be minimum 65 mm. No failure either adhesive to fusion
bonded epoxy primed surface or adhesive to PE, no disbanding between steel & epoxy. None of
these samples shall fail.

b. Impact Strength:

Three test pipes shall be selected for impact strength test and the test shall meet the specified
requirements as per clause no 8.4 (b)

C. Indentation Hardness

Two samples for eachtemperature from all pipes (8 pipes) shall be taken. If any one of thesesamples
fails to satisfy the specified requirements, then the test shall be repeated on four more samples. In
this case, none of the samples shall fail.
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d. Elongation at failure

Six samples each from five coated pipes i.e. 30 samples in all shall be tested and the test shall comply
the specified requirement. Only one sample per pipe may fail.

e. Specific electrical Resistance (Coating Resistivity) & UV Resistance & Thermal Ageing
Resistance

The specific electrical resistance, UV resistance & thermal ageing resistance of the coating shall be
measured in accordance with Annex J, K & L of DIN 30670 respectively. Test certificates from PE
compound manufacturer for tests for thermal aging, coating resistivity and aging under exposure to
light. These test certificates shall not be older than threeyears and same shall be reviewed by
Owner/ consultant during PQT.

f. Cathodic Disbondment Test

Cathodic disbondment test shall be carried out for two samples for inhouse lab (one at 23’C & one at
65’C) for the pipes having all three layers. One test shall be carried out at 23’C for 28 days duration
and another test at 65’C for 48 hours duration. The tests shall comply with the specified
requirement.

In addition to above one sample (at 23’C) for28 day Cathodic disbondment test shall be sent to
independent NABL approved Lab or equivalent Lab and same shall be witness by TPIA. (Independent
Lab testing only applicable for PQT).

g. Holiday Inspection

All the pipes shall be subject to holiday inspection at 25 KV with speed of maximum 300mm/sec.No
Holiday shall be acceptable.

h. Coating Thickness Measurement

All pipes shall be subject to coating thickness measurements. The average coating thickness shallbe
determine by measurement at five equidistant points along the apex of weld seam of the coated pipe
& 10 measurements at location uniformly distributed over the length and periphery of each pipe all
reading must meet the minimum requirements.

i. Air Entrapment

One sample from each pipe body (8 pipes) and on weld (if applicable) shall be taken from all coated
pipes and the specified requirements shall be complied with.

j. Degree of Cure
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Epoxy film samples after 3LPE coating shall be scrapped from one coated pipe and the samples shall
be taken for cure test using Differential Scanning Calorimetry (DSC) procedure. Silicon coated
sulphite paper shall be placed between the epoxy layer and adhesive layer immediately after epoxy
application, to ensure physical separation of epoxy & adhesive as well as to prevent contamination of
epoxy with adhesive layer, at a location from where the epoxy samples are to be removed for the
test. Care shall be taken to remove the samples of full film thickness avoiding inclusion of steel
debris. Glass transition temperature differential ( Tg) and % cure ( H) shall comply with the
specified requirements.

k. Hot Water Immersion

One test pipe shall be selected for hot water immersion test. The test method and acceptance
criteria shall be as per annexure M of ISO 21809 Part 1 2011 PolyolefinCoatings.

l. Flexibility

One test pipe shall be selected for Flexibility test as per clause no 8.4 (h) of this specification. The test
method and acceptancecriteria shall be as per annexure I of ISO 21809 Part 1 2011 Polyolefin
Coatings.

m. Cyclic test

One pipe for total order shall be selected for Cyclic test after completion of coating followed by strip
test of coating to locate any failure on disbondment. for cyclic test the pipe shall be pressurized to
1.5 times of design pressure and then dropped to 5% of design pressure and again re pressurized to
1.5 times design pressure, continuously for about 100 cycles then checked for coating disbondment
by stripping the pipe coating.

4. INSPECTION OF ALL TEST PIPES

All pipes shall be subject to the following inspections:

Surface cleanliness, surface roughness measurements and dust control immediately after
second abrasive blast cleaning and salt test.
Visual inspection of finished coating, cut back dimension, internal/external cleanliness, end
sealing and bevel inspection.
Acceptance criteria for all inspection and testing shall be as specified in this specification.

After completion of the qualification tests and inspection, the Contractor shall prepare and issue to
Owner/ Client for approval a detailed report of the above tests and inspection including test
reports/certificates of all materials and coatings tested. Only upon written approval from Owner/
Client, Contractor shall commence production coating.

On successful completion of PQT, coating of all test pipes shall be removed and completely recycled
as per the approved coating procedure specification, at Contractor’s expense. Remaining pipes will
be accepted by Owner/ Client provided they meet the requirements of this specification and need
not be stripped and re cycled.
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All acceptance criteria & frequency of test and scope of TPIA during PQT shall be as per Quality
assurance Plan (QAP).

The Contractor shall re establish the requirements of qualification and in a manner as stated before
or to the extent considered necessary by Owner/ Client, in the event of, but not limited to, the
following:

Every time there is a change in the previously qualified procedure.
Every time there is a change in the manufacturer and change in formulation of any of the raw
materials and change in location of raw material manufacture.
Every time the coating yard is shifted from one location to the other or every time the critical
coating equipments (induction heater, epoxy spray system, extruder, etc) are shifted.
Any change in line speed during coating application.
Any time when in Owner’s opinion the properties are deemed to be suspect during regular
production tests.

Owner reserves the right to conduct any or all the test required for qualification through an
independent laboratory or agency at the cost of Contractor when in Owner's opinion, the results are
deemed suspect. Owner's decision shall be final.

ANNEXURE II

LIST OF ACCEPTABLE COMBINATIONS OF COATING MATERIALS

The following combinations of coating materials are considered acceptable. In case any of the
combinations listed below are offered, details regarding properties of the offered materials need not
be furnished with bid. However, In the event of award of contract, Contractor shall furnish the
combination(s) proposed and re confirmation of compatibility of the proposed combination (s) from
the raw materialsManufacturers.

Epoxy Powder
(Manufacturer)

Adhesive
(Manufacture
r)

PE Compound
(Manufacturer)
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CORRO COAT EP F 2001 FUSABOND 158D SCLAIR 35 BP HDPE
(JOTUN) (DUPONT) (NOVACOR)

CORRO COAT EP F
2002HW
(JOTUN) LUCALEN G3710E LUPOLEN 4552 D SW

00413
or (LYONDELLBASELL) (LYONDELLBASELL)

SCOTCHKOTE 226N
(3M)

PE 50 6109
(BASF)
or

CORRO COAT EP F 2001/ ME 0420 HE 3450
2002HW/1003HW (BOREALIS) (BOREALIS / BOROUGE)

(JOTUN)
or

SCOTCHKOTE 226N
(3M)

CORRO COAT EP F 2001 LE – 149 V ET 509 B
(JOTUN) (HYUNDAI ENGINEERING (HYUNDAI

ENGINEERING
PLASTICS) PLASTICS)

Although the above combinations would be acceptable to Company, the responsibility of suitability
for application, performance and compliance to the coating system requirements shall
unconditionally lie with theContractor.
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1.0 SCOPE 
 

This specification covers the minimum requirements for the various activities to be performed 
by Contractor for the construction of pipeline major water crossings by conventional trenching 
method. Provisions of this specification are applicable only for "Major Water Crossing" 
specifically named as such in the contract. 
 
This specification shall be read in conjunction with the condition of all specifications and 
documents include in the contract between company and contractor. 
 

2.0 REFERENCES CODES, STANDARDS AND SPECIFICATIONS 
 

The latest edition of following Codes and Standards are referenced in this specification and all 
provisions of these reference codes and standards shall be applicable. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) 
 
B31.4  : Pipeline Transportation system for liquid Hydrocarbon & other liquids. 
   
B 31.8   : Gas Transmission and Distribution Piping Systems. 

AMERICAN PETROLEUM INSTITUTE (API) 

1102   : Steel Pipeline Crossing Railroads and Highways 
 
1109   : Marking Liquid Petroleum Pipeline Facilities 
 
1104   : Welding of Pipelines and Related Facilities 
 
OIL INDUSTRY SAFETY DIRECTORATE (OISD) 
 
Std. 141  : Design and Construction Requirements for Cross Country Hydrocarbon 

Pipelines. 
 
Std. 226  : Natural gas Transmission Pipelines and city gas distribution network. 

US DOT PIPE LINE SAFETY STANDARD 
 
Part 192, Title 49  : Transportation of Natural and other Gases by Pipeline 
 
Part 195   : Transportation of Liquid by Pipe Line 

COMPANY STANDARD SPECIFICATIONS 
 

Following Company specifications shall form integral part of this specification and shall be 
complied with when applicable to the works covered in the contract. 

 
SS-PL-015   Standard Specification for Pipeline Construction 
SS-PL-005  Standard Specification for Pipeline Concrete Weight Coating of 

Onshore Pipelines 
SS-PL-012   Standard Specification for Hydrostatic Testing of Onshore Pipelines 
SS-PL-016   Standard Specification for Pipeline Markers 
 

In case of conflict between various requirements of this specification and reference standards 
mentioned above, more stringent requirement shall apply unless otherwise agreed by 
Company.

3.0 GENERAL REQUIREMENT 
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a. If specified, Contractor shall carry out all geotechnical and hydrological investigation as 
per relevant specification. Contractor shall also carry out scour calculation based on the 
above and submit all reports and calculation to company for review and approval. 

b. Contractor shall comply with all the conditions and requirements issued by Authorities 
having jurisdiction in the area where the work is to be performed. Contractor shall, at his 
own responsibility, obtain necessary permits from the Authorities having jurisdiction, for 
performing its work. 

c. Contractor shall take full responsibility for the suitability, stability and safety of all 
operations and methods involved in the work. 

d. Contractor shall be deemed to have inspected and examined the work area and its 
surroundings and to have satisfied himself so far as practicable as to the form and nature 
thereof, including sub-surface conditions, hydrological and climatic conditions, the extent 
and nature of the work and materials necessary for the completion of the work, and the 
means of access to the work area. 

 
e. Prior to start of any work, Contractor shall carry out a pre-construction survey of the major 

water crossings and. acquaint himself with site conditions and to collect any data 
regarding the water velocity and the tidal variation in the flow pattern and shall verify the 
suitability of his equipment and the method of construction. 

f. Contractor shall, with due care and diligence, execute the work in compliance with all 
laws, by-laws, ordinances, regulation etc., and provide all services and labor, inclusive of 
supervision thereof, all materials, excluding the materials indicated as "Company 
Supplied Materials", equipment appliances or other things of whatsoever nature required 
in or about the execution of the work, whether of a temporary or permanent nature. 

g. Contractor shall be deemed to have obtained all necessary information subject as above 
mentioned as to risks, contingencies and all other circumstances, which may influence 
the work. 

.  
h. Contractor shall, in connection with the work, provide and maintain at his own-costs all 

lights, guards, fencing, watching etc., when and where necessary or required by company 
or by any duly constituted Authority for the protection of the work and properties or for the 
safety and the convenience of public and/or others. 

i. If no public roads exist, Contractor shall arrange at his own for access to work areas at no 
extra time and cost to Company. 

j. Before start of the field construction work, Contractor shall submit the following for 
approval of each major water crossing 
��Installation method. 
��Proposed time schedule indicating start and finish dates with detailed break-up 
showing critical activities. 
��Layout, location and other drawings / sketch of work area. 
��Details of equipment (including number and capacity of equipment deployed) 
��Proposed sub-contractors and / or vendors (if any) along with their scope of work. 

 
The description of the installation method as a minimum shall include the following: 
 
a. Preparation of fabrication yard and launching area along with proposed Layouts. 
b. Pipeline construction details (including hauling, stringing, welding, NDT, concrete coating, 

etc.). 
c. Study of water currents in relation to the method of launching (on bottom and on surface) 
d. Calculations For stability of pipeline during launching and final test. 
e. Buoyancy Studies. 
f. Pre-test procedure. 
g. Pulling or other installation method and related calculations / analysis including rope test, 

checking of winch/crane pulling capacity etc. 
h. Pulling arrangement including launch way and anchoring and braking device. 
i. Trench correction before launching / lowering. 
j. Method of positioning and sinking / lowering of pipeline. 
k. Method of rectification of damages to the pipeline / coating, during launching. 
l. Method of backfilling and bank protection. 
m. Final test procedure after backfilling. . 
n. Safety system adopted 
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o. Communication system adopted during construction/testing/survey. 
p. Abandonment and recovery procedures. 
q. Dredging, anchoring requirements spoil deposit and trench survey method and 
Contractor's proposed methodology for execution of these activities. 
 
Approval by Company of the methods used by Contractor shall in no way relieve Contractor 
from the sole responsibility for safe and satisfactory installation of the crossing 
. 

4.0  TRENCHING 
4.1  EXCAVATION 

Contractor shall dredge or excavate the trench for the water crossing in conformity with the 
approved drawings. Dredging of the trench shall be executed as accurately as possible. 
 
The trench shall be excavated to such depth as, required to provide the minimum cover and 
the pipeline configuration as specified. The pipeline profile of the crossing shall be followed as 
accurately as possible. Before laying, the trench shall be cleaned and leveled. The trench 
shall be subject to inspection by Company prior to installation of the pipe. 
 
Navigational traffic shall not be obstructed, unless permission has been given thereto. 
Contractor shall issue all necessary, publication according to the local requisitions. 
Instructions given by Authorities shall be followed accurately and immediately, so that traffic 
encounters no hindrance. 

 
Contractor will not be entitled for any compensation in terms of time and cost, if his work is 
hampered or delayed due to weather conditions, any obstacles / or any traffic on the spot, 
where work is executed. 

 
Contractor is fully responsible for the execution of the blasting (wherever permitted), the 
dredging and excavation work, hopping of the spoil; transportation, dumping on land or in 
water, all to be executed in agreement with Authorities, land owners and Company. 
 
Contractor maybe obliged to dredge or excavate a trench deeper or wider than indicated in 
the drawings. in order to-properly lay the pipeline in unstable (underwater) areas, or near and 
adjacent to the banks of water-courses. It shall be understood that Contractor is aware of 
such problems at the time of his Bid and that when such additional excavation is required, it 
shall be done by Contractor as part of the work and that he will install the necessary 
provisions and/or temporary works such as sheet-piling, special filling materials, etc. at no 
extra cost to Company. 
 
During the execution of dredging work by Contractor, bearings, measurements and levels 
shall be taken by or on behalf of Company. Contractor shall render assistance for this 
purpose and make available for Company appropriate survey boats, fully manned and 
equipped, before the trench excavation work of the water crossing can be started- Contractor, 
if so desired by Company, shall make cross profiles at intervals of not more than 10.0 m of 
the bottom of the watercourse along the surveyed centerline of the water crossing. In such a 
case, horizontal measurements shall be taken by triangulation or tapping between known 
points and shall be made with such accuracy that the location of each vertical measurements 
is known with 1.0 m. Vertical measurements shall be taken with a sonic recording device, or 
with line and rod, as directed by Company and shall be taken with such an accuracy that each 
depth is known within 0.2 m. Vertical measurements shall be taken at points averaging not 
more than 5.0 m apart and no two measurements shall be more than 7.0 m apart. The cross 
profiles shall extend at least 10 m on both sides of the top of the trench. 

 
All measurements shall be recorded by Contractor. Company may witness such 
measurements. The resulting profile, corrected to the elevation of the undisturbed 
watercourse, shall then be the reference profile. Said profile shall be plotted on a 1:200 
vertical and horizontal scale. 
 
Contractor shall keep the trench in good condition until the pipe is laid, and no claim is to be 
made to the Company by reason of its caving either before or after the pipe is laid. Contractor 
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shall do whatever is required to excavate the trench, install the pipe in it and backfill the 
trench in accordance with the specifications at no extra cost to Company. 
 
Immediately before installation of the water crossing in the excavated trench, Contractor shall 
prepare a profile of the trench bottom along the surveyed center line of the water crossing for 
comparison with the reference profile. Contractor shall also make cross sections of the trench 
at intervals of not more than 50 m. All profiles and cross section measurements shall be taken 
as specified and, if required, shall be witnessed by Company. These data shall be submitted 
to Company for approval. 

 
Contractor shall grade the trench in such a manner as to give the maximum amount of 
uniform support to the pipeline when it is lowered or pulled into place. The maximum 
unsupported span shall not exceed 10.0 m. 

 
In submerged sections, where rock or gravel is encountered in the bottom of the trench, 
padding is required. The thickness of the padding under the concrete coated pipe shall at 
least be 0.5m and after installation at least 0.5 m around the pipe. 
Blasting, if any, and padding shall be included in the Contractor's work. 

 
 

4.2  DIKES, DAMS AND WEIRS 

Contractor shall install temporary provision in the existing dikes, dams, etc. to prevent 
flooding of low areas. 

 
Therefore in general, in existing dikes, dams, etc. a double substituting weir must be installed 
before start of excavation in the existing dike or dam. Such a double substituting weir can be 
a closed wall of sheet piling, supported by soil. The provisions shall be such that the 
underwater profile of the dredged trench, the water flow and water movement caused by 
boats/ ships etc. cause no slides / cave-ins of the dike or dam. 

 
5.0  POLLUTION CONTROL MEASURES 

 
Contractor shall take all necessary precautions not to pollute river water and banks during 
entire construction operation. Equipment deployed and, construction methodology adopted 
shall be-such, that minimum damage is caused to the existing environmental conditions. 
Union and State Government requirements concerning pollution control and environmental 
protection 'shall be fully complied with. 
 

6.0  CONTINUOUS CONCRETE COATING 
 

Contractor shall provide concrete coating over the pipeline including the bends in accordance 
with the specification issued for the purpose and approved procedure. Contractor shall coat 
the weld joints in order to arrive at the continuously concrete coated pipeline. However the 
concrete coating shall be applied after the hydrostatic pretest. 
 

7.0  HYDROSTATIC PRE-TESTING 
 

Contractor shall hydrostatically pre-test the pipe string of each water crossing before 
installation as per approved procedure. 
 
Joint coating of the welds shall be done after this pre-test. 
The section of the pipeline corresponding to the crossing shall, before installation, be 
subjected to a minimum hydrostatic test pressure equal to 1.4 times design pressure for gas 
pipeline and 1.25 times design pressure for liquid pipeline. The combined equivalent stress in 
the pipeline due to bending and test pressure shall not exceed 95% of the SMYS of the pipe 
material. 
 
After the temperature has been stabilized, the pressure shall be maintained in the pipeline for 
at least six hours and recorded by manothermograph. During test, the Contractor shall check 
all welds for leakage. Failure, if any, during the test shall be rectified by the Contractor. If the 
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same is due to failure on account of any cause other than defect in materials supplied by 
Company, the repairs shall be done free of cost, to the satisfaction of Company. 
 

8.0  INSTALLATION 
 

Contractor shall submit a detailed scheme for the method, proposes to adopt for installing the 
pipeline to Company for approval. Contractor shall calculate all stresses in the pipeline while 
laying and check whether the stresses remain within permissible limits. A set of all 
calculations shall be submitted to Company for approval. 
 
Contractor shall perform all work required to install the water crossings, including the possible 
appurtenances indicated in the drawings. The water crossings shall be installed in such a 
manner as to comply with the requirements and conditions stated by the Relevant Authorities 
issuing the permits. Contractor shall pay special attention to minimize any damage to 
embankments and dikes in the vicinity of water crossings. 
 
The equipment for launching shall be arranged in such a way that the pipeline is laid without 
impact or jerking and is not subjected to stresses of any type other than those which are 
allowable. Minimum allowed radius of curvature shall be followed, particularly at the end of 
the launching way towards the water in the freely suspended section. 
 
After the water-crossing section has been installed in place, Contractor shall fill this pipeline 
section including the pertaining land pipeline sections with water for the final testing. 
 
Contractor shall check if the position and depth of the water crossing are in accordance with 
the approved drawing, by means of a profile of the pipeline, before and after the water 
crossing section is filled with water. 
 
Prior to backfill the pipeline shall, when laid in the trench, conform to the bottom contour of the 
trench grade, so that it will be firmly, uniformly and continuously supported within the 
permissible limits of unsupported spans as specified in Para 4.1. 
 
If the pipe does not properly fit the trench or does not rest at sufficient depth to satisfy the 
minimum requirements of cover as specified in approved drawings, the Contractor shall make 
necessary corrections to trench so that the pipe, when finally in position in the trench, shall 
fully meet the specification, failing which Contractor may be asked to remove the pipeline. 
This shall be done at no extra time and cost to the Company. 

 
9.0  INSTALLATION OF PARALLEL PIPELINES 

 
When parallel pipelines are required to be installed across major water crossing, Contractor 
shall further comply with the following requirements. 
 
Depending on the diameter of the parallel pipelines, the characteristics of the crossing and 
the limitation of Contractor's equipment, Contractor may propose installation of the parallel 
pipelines either together in a combined operation or separately in a common trench. 
 
If the pipelines are installed together, the minimum clear distance between the parallel 
pipelines (measured from the outside diameters of the concrete coated pipes) shall be 300 
mm. Contractor shall provide spacers (at sufficient intervals along the length of the pipe 
sections), securely fixed to the pipes, or shall propose other suitable alternative methods, so 
as to ensure that the stipulated minimum clear distance is maintained. The buoyancy of the 
combined installation (pipes+spacers), shall be checked before installation. The spacers may 
be removed before the trench is backfilled. 
 
Contractor shall furnish detailed drawings/calculations for the pipe assembly, showing the 
details of spacers/other arrangements for Company's approval before start of construction. 
 
If the parallel pipelines are installed separately in a common trench, the minimum clear 
distance between the parallel pipelines in the trench shall be 5000 mm. Contractor shall 
ensure that this minimum spacing is maintained till the time the trench is backfilled. 
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Construction Equipment 
All critical construction equipment deployed shall have a factor of safety of 2 (minimum) over 
the calculated loads/capacities. 

 
 

10.0  BACKFILLING AND BANK PROTECTION 

10.1  BACKFILLING 
 

Backfilling of the water-crossing section shall be performed as described in the following 
clauses. 
 
The bottom of the water way shall be reinstated to its original level by backfilling the trench in 
a manner and with suitable material and as prescribed and approved by the Authorities and 
Company. In case material other than the original spoil is required, this shall be supplied by 
Contractor. 
 
Wherever boulders, rock; gravel and other hard objects are encountered, they shall not be 
placed directly on the pipe. 
 
Sufficient soft earth, sand or selected and approved back fill material shall be backfilled 
initially around and over the pipe to provide a protective padding or cushion extending to a 
minimum thickness of 0.5 m around the pipe before backfilling remainder of the trench with 
excavated or other material. 
 
Wherever required by Company, Contractor shall cover the nearly backfilled trench with a 
layer of rock boulders to be approved by Company over a width equal to the width of 
excavated trench with an extra of 5m on either side at no extra cost to Company. 
 
Backfilling progress of the trench shall be checked continuously and a daily progress report 
shall be made in three-fold and handed over to Company. 
 
All embankments and/or dikes, bed and banks shall be reinstated to their original state and 
levels, unless otherwise prescribed in the drawings or by the competent Authorities or 
Company. 
 
All remaining spoil-deposits shall be cleaned by Contractor to the satisfaction of Company. 
 

10.2  BANK PROTECTION 

a. Trenches in banks of major water crossing shall be backfilled with soil approved by 
Company. The fill at the banks shall be compacted firmly and reinforced with sacked 
earth, rip-rap, or by other means as directed by Company to the satisfaction of Authorities 
having jurisdiction thereof. In areas where the backfilled soil is expected to be of loose 
type, which is prone to flow, the trench shall be backfilled with crushed rock of size 
approved by Company and pipe shall be provided with adequate padding of soil of a 
quantity approved by Company. Slope breakers if required shall be provided in both the 
banks. After the trench has been backfilled and during the cleanup works, the water 
crossing shall be cleaned across the whole width of RoU. 
 

b.  Unless stipulated otherwise by the Authority or by Company, Contractor shall protect the 
banks of the major water crossings by using gravel and boulders filled embankment 
mattresses of galvanized iron wire to be laid over the backfilled, compacted and graded 
banks. In case slope of the banks is 1:1 or more, bank protection shall be carried out 
using gabions. Bank protection works shall be carried out by Contractor in accordance 
with the relevant drawings. All materials required for such works shall be supplied by 
Contractor and all works carried out in accordance with specifications, approved 
drawings, instructions of Company and to the complete satisfaction of Authorities having 
jurisdiction at no extra cost to Company. 
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c. The width of the above protection shall be equal to the width of trench excavated and 
damage and further extending 3 m on either side. The width of the restoration on the 
slope shall be determined by the levels. 

 
d. Before post installation hydrostatic testing, Contractor shall "prove" the Diameter of the 

pipeline by passing a gauging pig 95% of ID through the pipeline. The gauging pig shall 
be capable of locating and detecting defects permitted by governing code. Contractor 
shall supply and install all temporary test headers and other equipment, piping materials 
and other consumables for the purpose. 

 
 

11  POST-INSTALLATION HYDROSTATIC TEST 
 

The test pressure shall be same as adopted during pre-testing. The combined equivalent 
stress in the pipeline due to bending, static head and test pressure shall not exceed 95% of 
the SMYS of the pipe material. After temperature stabilization, pressure shall be retained in 
the pipeline for a minimum 24 hours and recorded by manothermograph. The hydrostatic 
testing shall be carried out in accordance with approved procedures. 
 

12  POST-CONSTRUCTION SURVEY 
 

After laying of the pipeline, Contractor shall carry out a post-construction survey jointly with 
Company. Any defects brought to the notice of Contractor shall be promptly corrected by 
Contractor at his own expense to the complete satisfaction of Company. 

13  FINAL CLEAN-UP 
 

After completion of construction, Contractor shall clear the site of all balance material and 
debris. All balance pipe lengths, in case supplied by company, shall be returned to 
Company's designated stock yard(s). Site shall be cleared to the complete satisfaction of 
Company and authorities having jurisdiction. All such works shall be done at no extra cost to 
Company. 
 

14  DOCUMENTATION 
 

In addition to the documents specified elsewhere in this specification, Contractor shall submit 
to the Company six copies of leach of the following documents/records. 
 
i. Pipe book of the crossing. 

 
ii. Copies of the permits obtained from Authorities having jurisdiction for the various 

works. 
 

iii.  Clearance certificates from the land owners and Authorities having jurisdiction 
regarding satisfactory clean-up and restoration of pipeline ROU and work areas. 

 
iv. Pre and post installation Hydrotest Report. 

 
v. True profile of the bed and banks of water crossing along the pipeline after backfilling 

 
vi. True profile of the pipeline as installed and depth of cover at top of pipe at 10 m 

interval. 
 

vii. Location and angle of sag bends and over bends. 
 

viii. Cross section along the pipeline indicating nature and extent of backfill materials, 
thickness of concrete coating to pipe etc. 

 
ix. Method and extent of bank protection. 
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1. SCOPE 

This Specification covers the minimum requirements for design, manufacture and supply  of carbon 
steel plug valves of size DN 50 mm (2 inch) and above and ANSI class 150# thru 900# for use in 
onshore pipeline systems handling non sour hydrocarbons in liquid phase or gaseous phase including 
Liquefied Petroleum Gas (LPG).This specification does not cover plug valves for sour hydrocarbons 
(liquid/gas) service as defined in NACE Standard MR-0l-75.

2. REFERENCE DOCUMENTS          
      
The following Standard includes provision which, through reference in this text constitute provision of 
this Standard. Latest revision of this standard shall be used unless otherwise specified. 

  
    API 1104   : Specification for Welding Pipelines and related facilities.  
      
    ASME 16.10  : Face to Face and End to End Dimensions of Valves 

    ASME 16.20 : Metallic gasket for pipe flanges – Ring joint or spiral wounds and jacketed. 

    ASME 16.21  : Non Metallic Gaskets for pipe flanges. 

    ASME B 16.5  : Steel Pipe Flanges and Flanged Fittings. 

    ASME B 16.34  : Valves - Flanged, Threaded and Welding Ends.     

    ASME B 16.5  : Steel Pipe Flanges and Flanged Fittings.  

    ASME B 31.3  : Process Piping.          

    ASME B 31.8  : Gas Transmission and Distribution Piping Systems.                                                     

   ASME Sec VIlI Div.I/Div.II : Boiler and Pressure Vessel Code – Rules for Construction of 
Pressure Vessels.    

   ASTM A3 70  : Standard Test Methods and Definitions for Mechanical Testing of Steel  
                Products.    

   ASTM B 733 : Auto catalytic Nickel Phosphorous Coating on Metals. 

   BS 6755-1 : Testing of Valves. Specification for production pressure testing 
requirements. 

   BS 6755-2 : Testing of Valves. Specification for fire type-testing requirement. 

   EN 10204   : Metallic Materials – Types of Inspection documents.   

   MSS-SP-6   : Standard Finishes for Contact Faces of Pipe Flanges and Connecting - end
                 Flanges of Valves and Fittings.     

           MSS-SP-25  : Standard marking system for Valves, Fittings, Flanges and Union.      
  

  MSS-SP-44 : Steel Pipeline Flanges.  

          MSS-SP-53  : Quality Standard for Steel Casting and Forgings for Valves, Flanges and 
    Fittings and Other Piping Components – Magnetic Particle Examination 
    Method.     

  ISO 5208  : Industrial Valves – Pressure Testing of Valves  

  ISO 10497  : Testing of Valves – fire type testing requirements. 
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  ISO 13623  : Petroleum & Natural Gas Industry – pipeline transportation system. 

  ISO 14313  : Petroleum & Natural Gas Industry. Pipeline transportation system – Valves.        

  SSPC-VIS-1  : Steel Structures Painting Council Visual Standard.                                                       

3. DEFINITIONS           
 
 

Shall  : This verbal form indicates requirements strictly to be followed in order to confirm to 
the standards and from which no deviation is permitted. 

   
Should : This verbal form indicates that among several possibilities one is particularly suitable 

without mentioning or excluding others or that a certain course of action is preferred 
but not necessarily required. 

  
May : This verbal form indicates a course of action permissible within the limits  of this 

standard. 
 

Can : This verbal form used for statements of possibility & capability, whether material, 
physical or casual. 

4. MATERIALS  
 

4.1   Material for major components of the valves shall be as indicated in Valve Data Sheet. In 
addition, the material shall also meet the requirements specified herein other components 
shall be as per Manufacturer’s standard, which shall be subject to approval by Purchaser.  

 
4.2  Carbon steel used for the manufacture of valves shall be-fully killed.   
 
4.3  The Carbon Equivalent (CE) of valve end connections which are subject to further field 

welding by Purchaser shall not exceed 0.45 in check analysis for each heat of steel used, as 
calculated by the following formula:  

  
   CE = C   +   Mn   +   Cr   +    Mo   +   V   +    Ni   +   Cu  
                              6             5                 15 
  
4.4   For valves specified to be used for Gas service or High Vapor Pressure (HVP) liquid service; 

charpy V-Notch test on each heat of base material shall be conducted as per API 6D, clause 
3.7 for all pressure containing parts such as body, end flanges and welding ends as well as 
bolting material for pressure containing parts. Unless specified otherwise, the charpy V-notch 
test shall be conducted at 0 °C. The charpy V-notch test specimen shall be taken in the 
direction of   principal grain flow and notched perpendicular to the original surface of plate or 
forging. The minimum average absorbed energy per set of three specimens shall be 27 J with 
an individual minimum per specimen of 22J.  

 
  For valves specified to be used for other hydrocarbon services, the charpy V-notch 

requirements stated above are not applicable, unless required by the specified material 
standard as a mandatory requirement.        
    

  When Low Temperature Carbon Steel (LTCS) materials are specified in Valve Data Sheet or 
offered by Manufacturer, the charpy V-notch test requirements of applicable material standard 
shall be complied with.  

 
4.5    When the ball of valve is manufactured out of C.S, it shall be subjected to 

75 m/0.003”/0.075mm thick electroless nickel plating as per ASTM B733 with following 
classification SC2, type II, class-2 for Ball made of S.S material, ENP is not mandatory.                          

 
4.6   Valves shall be subjected to hardness test on base material for each heat for pressure 

containing parts. A full thickness cross section shall be taken for this purpose and the 
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maximum hardness shall not exceed 248 HV10 based on minimum four (4) measurements 
representing the entire thickness. 

    

5. DESIGN AND CONSTRUCTION  
 

       5.1   

a) Valve design shall be as per API 6D and suitable for the process conditions indicated in the data 
sheet. The ASME Boiler & Pressure Vessel Code, Section VIII, Division 1 shall be used to design the 
valve body. Allowable stress requirements shall comply with the provisions of ASME B31.3. In 
addition, corrosion allowance indicated in Valve Data Sheet shall be considered in valve design. 
However, the minimum wall thickness shall not be less than the minimum requirement of ASME 
B16.34.                                                                                                                                                    

 b) Corrosion Allowance for all valves to be used in sweet gas services shall be considered nil. 

 c) The manufacturer shall have valid license to use API monogram on valves manufactured as per 
API6D.                                                                                                                            

 
5.2  Valve pattern area shall be as specified in the following table: -   

 
ANSI Rating Size Range, DN   mm  ( inch ) Pattern 

150 

50-100 (2-4) Short 

150-300 (6-12) Regular 

350 (14) & above Venturi 

300 

50-100 (2-4) Short 

150-250 (6-10) Regular 

300 (12) & above Venturi 

600 
50-250 (2-10) Regular 

300 (12) & above Venturi 

900 
50-250 (2-10) Regular 

300 (12) & above Venturi 
 

5.3   Valves shall have an inherent feature using line pressure to ensure that the line pressure 
cannot cause taper locking of the plug / plug movement into the taper, i.e. valves shall be of 
“pressure - balanced” design.  

 
5.4       Cover shall be bolted to the body and screwed connections are not acceptable.  
 
5.5       Soft seats to achieve a seal between plug and body are not permitted.  
 
5.6   All valves shall have the provision for secondary sealant injection under full line pressure for 

seat and stem seals. All sealant injection connections shall be provided with an internal non-
return valve. Valve design shall have a provision (e.g. Ball Type Check Valve/Needle Valve) to 
replace the sealant injector fitting under full line pressure. Location and arrangement of 
sealant injection points shall be as per Figure-4.6.  

 
5.7   When specified in the Vale Data Sheet, valves shall be designed to withstand a sustained 

internal vacuum of at least 1 (one) milli-bar in both open and closed position.  
 
5.8   Valve design shall ensure repair of gland packing under full line pressure.  
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5.9        a) Valve ends shall be either flanged or butt-welded or one end flanged and one end butt-
welded as indicated in the Valve Data Sheet. Flanges of the flanged end cast body valves 
shall be integrally cast with the body of the valve. Face to face/end to end dimensions shall 
conform to API 6D.  

b) Flanged end shall have dimensions as per ASME B 16.5. For valve sizes up to DN 600 
mm (24”) excluding DN 550 mm (22”) MSS-SP-44 shall be referred/ ASME B16.47Series A 
for DN 550 mm (22”) and for DN 650 mm (26 inches) and above. Flange face shall be 
either raised face or ring joint type as indicated in Valve Data Sheet. In case of RTJ 
flanges, the groove hardness shall be minimum 140 BHN. All flanged face shall have 
concentric serration with 125 AARH finish    

 
c)  Butt welding end preparation shall confirm to ASME B 16.25. Incase of difference in 

thickness of valve body & mating pipelines, the bevel end of valve shall be as per ASME B 
31.8. The end preparation shall take care of outside diameter of connecting pipe, wall 
thickness, material grade, SMYS & Special chemistry of welded material as indicated in the 
data sheet.  

 
5.10   Valves shall be provided with plug position indicator and stops of rugged construction at the 

fully open and fully closed positions.  
  

5.11   When indicated in Material Requisition, valves shall have locking devices to lock the valve 
either in full open (LO) or full close (LC) position. Locking devices shall be permanently 
attached to the valve operator and shall not interfere with operation of the valve.  
  

5.12   Valves shall be suitable for either buried or aboveground installation as indicated in Valve 
Data Sheet.  
 

5.13   When stem extension requirement is indicated in Valve Data Sheet, the valves shall have the 
following provisions: -  

 
a) Valves provided with stem extension shall have waterproof outer casing. Length of stem 

extension shall be as indicated in Valve Data Sheet. The length indicated corresponds to 
the distance between centre line of the valve opening and the centerline of the rim of the 
hand wheel on a vertical shaft or centerline of the hand wheel on a horizontal shaft.  
 

b)  Vent, drain and sealant connections shall be terminated adjacent to the valve operator by 
means of suitable piping anchored to the valve body.  

 
b) Stem extension and stem housing design shall be such that the complete assembly will 

form a rigid unit giving positive drive under all conditions with no possibility of free 
movement between valve body, stem extension or its operator.  
 

d)  Outer casing of stem extension shall have 3/8“ or 1/2” NPT plugs at the top and bottom, for 
draining and filling with oil to prevent internal corrosion.  

 
5.14 Operating Devices  

 
a) Valves shall have a power actuator or manual operator as indicated in the Valve Data 

Sheet. In case of manual operator, valve sizes < DN 100 mm (4”) shall be wrench 
operated and valve sizes > DN 150 mm (6”) shall be gear operated. Each wrench operate 
valve shall be supplied with wrench. Valve design shall be such that damage due to 
malfunctioning of the operator or its controls will only occur in the operator gear train or 
power cylinder and that damaged parts can be replaced without the valve cover being 
removed.  
 

b) The power actuator shall be in accordance with the Purchaser specification issued for the 
purpose and as indicated in the Valve and Actuator Data Sheet. Operating time shall be 
as indicated in Valve Data Sheet. Valve operating time shall correspond to full close to full 
open/full open to full close under maximum differential pressure corresponding to the 
valve rating. For actuator valves, the actuator rated torque output shall be at least 1.25 
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times the break torque required to operate the valve under maximum differential pressure 
corresponding to the valve class rating.  
 

c) For the manual operator of all valves, the diameter of the hand wheel or the length of  
operating wrench shall be such that under the maximum differential pressure, total force 
required to operate the valve does not exceed 350N. Manufacturer shall also indicate the 
number of turns of hand wheel (in case of gear operator) required to operate the valve 
from full open to full close position.  

d)  Direction of operation of hand wheel or wrench shall be in clock-wise direction while 
closing the valve.  

 
e)  Gear operators, when provided, shall have a self-locking provision and shall be fully 

encased in water proof/splash proof enclosure and shall be filled with suitable grease.  
 

5.15  Repair by welding is not permitted for fabricated and forged body valves. However repair by 
welding as per ASME BI 6.34 is permitted for cast body valves. Repair shall be carried out 
before any heat treatment of casting is done. Repair welding procedure qualification shall also 
include impact test and hardness test when required as per Clause 4.6, 6.4 and 6.5 of this 
specification and shall meet the requirements as specified therein.  
 

5.16   The tolerance on internal diameter and out of roundness at the ends for welded ends valves 
shall be as per connected pipe specification as indicated in the Valve Data Sheet.  
 

5.17   Valve stem shall be capable of withstanding the maximum operating torque required to 
operate the valve against the maximum differential pressure corresponding to applicable class 
rating. The combined stress shall not exceed the maximum allowable stresses specified in 
ASME section VIII, Division 1.  

 
 For Power Actuated Valves, the valve stem shall be designed for maximum output torque of 

the selected power actuator (including gear box, if any) at the valve stem..  

6. INSPECTION AND TESTS  
 

 The Manufacturer shall perform all inspection and tests as per the requirements of this 
specification and the relevant codes, prior to shipment, at his Works. Such inspection and 
tests shall be, but not limited to, the following:  
 

6.1 All valves shall be visually inspected.  
  

6.2 Dimensional check on all valves shall be carried out as per the Purchaser approved drawings.  
   

6.3             Chemical composition and mechanical properties shall be checked as per relevant material    
standards and this specification, for each heat of steel used.  

 
6.4 Pressure containing parts of all valves such as body, bonnet, flange, welding ends and balls 

etc shall be subjected to impact test on each heat of base material as per API6D CL.3.7. 
 
6.5 All Valves shall be impact tested at -20 C. The average energy absorbed shall be 35J and 

min. 28J. 
 
6.6 Non Destructive Examination 
 

a) Non-destructive examination of individual valve material and component consisting of but 
not limited to castings, forgings, plates and assembly welds shall be carried out by the 
Manufacturer. All castings shall be wet magnetic particle inspected 100% of the internal 
surfaces. Method and acceptance shall comply with MSS-SP-53. 

 



Doc No.  Rev 

b)  Body castings of all valves shall be radio graphically examined as per ASME B16.34. 
Procedure and acceptance criteria shall be as per ASME B 16.34. For all sizes body 
casting shall be subjected to 100% radiography. 

 
c)  All forgings shall be ultrasonically examined in accordance with the procedure and 

acceptance standard of Annexure E of ASME B 16.34. All forgings shall be subject to wet 
magnetic particle inspection on 100% of the internal surfaces. Method and acceptance 
shall comply with MSS-SP-53  
   

 Bodies and bonnets made by welded assembly of segments of castings, forgings, 
combinations thereof shall be examined, as applicable, by methods of 6.6 (b) for cast 
components or 6.6 (c) for forged components and plates.  

 
6.7 Full inspection by radiography shall be carried out on all welds of pressure containing parts. 

Acceptance criteria shall be as per ASME B 31.3 or ASME B31.8 as applicable and API 1104. 
 
6.8 a) All finished wrought weld ends subject to welding in field shall be 100% ultrasonically tested 

for lamination type defects for a distance of 50 mm from the end. Laminations shall not be 
acceptable.  
    

                   b) Weld ends of all cast valves subject to welding in field shall be 100% radio graphically 
examined and acceptance criteria shall be as per ASME B 16.34.  
   

c) After final machining, all bevel surfaces shall be inspected by dye penetrate or wet - 
magnetic particle methods. All defects longer than 6.35 mm are rejected, as are the defects 
between 6.35 mm and 1.59 mm that are separated by a distance less than 50 times their 
greatest length. Rejectable defects must be removed. Weld repair of bevel surface is not 
permitted. 
  

6.9 All valves shall be tested in compliance with the requirements of API 6D. During  pressure 
testing, valves shall not have sealant lines and other cavities filled with sealant, grease or 
other  foreign material. The drain, vent and sealant lines shall be either included in the 
hydrostatic shell    test or tested independently. No leakage is permissible during hydrostatic 
 testing. The body cavity self-relieving feature meeting the requirements of clause 5.8 of this 
specification shall also be checked.  

    
6.10   A supplementary air seat test as per API 6D shall be carried out for all valves. A  bubble tight 

 seal is required without the use of any sealant. No leakage is allowed. Test pressure shall be 
 held for at least 15 minutes.  
  

6.11  Valves shall be subjected to Operational Torque Test as per clause C4 of API 6D under
 hydraulic pressure equal to maximum differential pressure corresponding to the valve rating.
 For manually operated valves, it shall be established that the force required to operate the 
 valve does not exceed the requirements stated in section 5.22 (c) of this specification.  

 
6.12        Power actuated valves shall be tested after assembly of the valve and actuator, at the valve             

Manufacturer’s works. At least five Open-Close-Open cycles without internal pressure and five 
Open-Close-Open cycles with maximum differential pressure corresponding to the valve        
rating shall be performed on the valve actuator assembly. The time for Full Open to Full Close 
shall be recorded during testing. If required, the actuator shall be adjusted to ensure that the 
opening and closing time is within the limits stated in Valve Data Sheet. The Hand operator 
provided on the actuator shall also be checked after the cyclic testing, for satisfactory manual 
over-ride performance.          
  

 These tests shall be conducted on minimum one valve out of a lot of five (5) valves of the 
same size, rating and the actuator model/type. In case, the tests do not meet the 
requirements, retesting/rejection of the lot shall be decided by the Purchaser’s Inspector. 
   

6.13 Subsequent to successful testing as specified in clause 6.9, 6.10, 6.11 and 6.12 above, one 
(1) valve out of the total ordered quantity shall be randomly selected by the Company 
Representative for cyclic testing as mentioned below:      
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a) The valve shall be subjected to at least 500 Open-Close-Open cycles with maximum 
differential pressure corresponding to the valve rating.      
        
b) Subsequent to the above, the valve shall be subjected to hydrostatic test and 
supplementary air seat test in accordance with clause 6.9 and 6.10.  

 
In case this valve fails to pass these tests, the valve shall be rejected and two more valves 
shall be selected randomly and subjected to testing as indicated above. If both valves pass 
these tests, all valves manufactured for the order (except the valve that failed) shall be 
deemed acceptable. If either of the two valves fails to pass these tests, all valves shall be 
rejected or each valve shall be tested at the option of manufacturer.  

 
Previously carried out prototype test of similar nature shall not be considered acceptable in 
place of this test.   

       
6.14 Purchaser reserves the right to perform stage wise inspection and witness tests as indicated in 

clauses 6.1 to 6.13 above at Manufacturer’s works prior to shipment. Manufacturer shall give 
reasonable access and facilities required for inspection to the Purchaser. Purchaser reserves 
the right to require additional testing at any time to confirm or further investigate a suspected 
fault. The cost incurred shall be to Manufacturer’s account.     
   
In no case shall any action of Purchaser or his inspector shall relieve the Manufacturer of his 
responsibility for material, design, quality or operation of valves.     
             
Inspection and tests performed/witnessed by the Purchaser’s Inspector shall in no way relieve 
the Manufacturer’s obligation to perform the required inspection and tests.                            

7. TEST CERTIFICATES          

Manufacturer shall submit the following certificates:     
   
  a) Mill test certificates relevant to the chemical analysis and mechanical properties of the   
materials used for the valve construction as per the relevant standards.  

    
                     b) Test certificates of hydrostatic and pneumatic tests complete with records of timing and  

pressure of each test.          
  
 c) Test reports of radiograph and ultrasonic inspection.      
  
 d) Test report on operation of valves conforming to clause 6.11, 6.12 and 6.13 of this 
specification. 

 
   e) All other test reports and certificates as required by API 6D, this specification and 
datasheets.                
 

The certificates shall be valid only when signed by Purchaser’s Inspector. Only those valves 
which have been certified by Purchaser’s Inspector shall be dispatched from Manufacturer’s 
works.  

8. PAINTING, MARKING AND SHIPMENT  
8.1  Valve surface shall be thoroughly cleaned, freed from rust and grease and applied with 

sufficient coats of corrosion resistant paint. Surface preparation shall be carried out by shot 
blasting to SP-6 in accordance with “Steel Structures Painting Council - Visual Standard 
SSPC-VIS-1”. For the valves to be installed underground, when indicated in Valve Data 
Sheet, the external surfaces of buried portion of the valve shall be painted with three coats of 
suitable coal tar epoxy resin with a minimum dry film thickness of 300 microns.    

8.2   All valves shall be marked as per API 6D. The units of marking shall be metric except 
nominal  diameter, which shall be in inches.        
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8.3   Valve ends shall be suitably protected to avoid any damage during transit. All threaded and 
machined surfaces subject to corrosion shall be well protected by a coat of grease or other 
suitable material. All valves shall be provided with suitable protectors for flange faces, 
securely attached to the valves. Bevel ends shall be protected with metallic or high impact 
plastic bevel protectors.  

8.4  All sealant lines and other cavities of the valve shall be filled with sealant before shipment.  

8.5   Packaging and shipping instructions shall be as per API 6D and procurement documentation. 
All valves shall be transported with ball in the fully open condition.    

8.6  On packages, following shall be marked legibly with suitable marking ink:   
  
   a) Order Number         
    
   b) Manufacturer’s Name        
   
  c) Valve size and rating         
     
  d) Tag Number          
     
  e) Serial Number         
  

9. SPARES AND ACCESSORIES           

9.1   Manufacturer shall furnish list of recommended spares and accessories for valves required 
during start-up and commissioning.         

9.2   Manufacturer shall furnish list of recommended spares and accessories required for two years
  of normal operation and maintenance of valves.       
  
9.3   Manufacturer shall quote for spares and accessories as per Material Requisition.  

    10.0   DOCUMENTATION 

  10.1  At the time of bidding, Manufacturer shall submit the following documents:                                             
                                
a)  Filled Data Sheet 

b) General arrangement/assembly drawings showing all features and relative positions 
and sizes of vents, drains, gear operator/ actuator, painting, coating and other 
external parts together with overall dimension.       

b)  Sectional drawing showing major parts with reference numbers and material 
specification. In  particular a blow up drawing of ball-seat assembly shall be furnished 
complying with the requirement of clause 4.6 of this specification.    

c)  Reference list of similar ball valves manufactured and supplied in last five years 
indicating all relevant details including project, year, client, location, size, rating,   
service  etc.         

d)  Torque curves for the power actuated valves along with the break torque and 
maximum allowable stem torque. In addition, sizing criteria and torque calculations 
shall also be submitted for power actuated valves.      

e)  Clause wise list of deviations from this specification, if any.     

f)  Descriptive technical catalogues of the manufacturer.     

g)  Installation, Operational and Maintenance Manual.      
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h)  Copy of valid API 6D Certificate.        

i)  Details of support foot including dimensions and distance from valve centerline to 
bottom of support foot.          

  10.2 Within three weeks of placement of order, the Manufacturer shall submit four copies of, but 
not limited to, the following drawings, documents and specifications for Purchaser’s approval:
    
a) Detailed sectional drawings showing all parts with reference numbers and material 
specifications.  

           
b) Assembly drawings with overall dimensions and features. Drawing shall also indicate the 
number of turns of hand wheel (in case of gear operators) required for operating the valve 
from full open to full close position and the painting scheme. Complete dimensional details of 
support foot (where applicable) shall be indicated in these drawings.   
         
c) Welding, heat treatment and testing procedures.     
   
d) Details of corrosion resistant paint to be applied on the valves. Manufacturer of valves shall 
commence only after approval of the above documents. Once the approval has been given by 
Purchaser, any changes in design, material and method of manufacture shall be notified to 
Purchaser whose approval in writing of all changes shall be obtained before the valve is 
manufactured.        

10.3  CD containing all docs in 10.2 & 10.4 shall be submitted within 30 days from the approval 
date, Manufacturer shall submit to Purchaser one reproducible and six copies of the approved 
drawings, documents and specifications as listed in clause 10.2 above.   

10.4  Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and six copies of 
the following:           
  
a) Test certificates as per clause 7.0 of this specification.     
     
b) Manual for installation, erection, maintenance and operation instructions including a list of 
recommended spares for the valves.         

  10.5  All documents shall be in English language only.  

 

 

 

 

 

 

 

 

 

 

 



Doc No.  Rev 

 

 

 

 

 

 

 

 
 
 
 
 
 



Doc No.  Rev 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHECK VALVE 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Doc No.  Rev 

 
1.0 SCOPE 
 

This specification covers the minimum requirements for design, manufacture and supply of carbon 
steel check valves of size DN 50mm (2”) and above and ANSI class 150, 300 and 600, for use in 
natural gas pipeline system and associated facilities. 

 
2.0 REFERENCE DOCUMENTS 
 
2.1 All valves shall be manufactured and supplied in accordance with the latest edition of American 

Petroleum Institute (API) Specification 6D c-594 or British Standard BS:1868, with additions and 
modifications as indicated in the following sections of this specification. 

 
 For Contractual purpose, the edition in force at the time of floating of the enquiry shall be termed as 

“latest edition”. 
 
3.0 MATERIALS 
 
3.1 Material for major components of the valves shall be as indicated in Valve Data Sheet. Other 

components shall be as per Manufacturer’s standards, which will be subject to approval by Purchaser. 
 
3.2 Carbon steel used for the manufacture of valves shall be fully killed. 
 
3.3 The Carbon Equivalent (CE) of valve end connections which are subject to further field welding by 

Purchaser, shall not exceed 0.45% (as calculated by the following formula) on check analysis for each 
heat of steel used: 

 
                          Mn         Cr + Mo + V          Ni + Cu 

CE = C + ---------- + -------------------- + --------------- 
                    6                    5                    15 
 

3.4 Charpy V-Notch test on each heat of base material shall be conducted as per API 6D, clause 7.5, for 
all pressure containing parts such as body, end flanges and welding ends as well as bolting material 
for pressure containing parts. Unless specified otherwise, the Charpy impact test shall be conducted 
at 0 Deg C. The Charpy impact test specimen shall be taken in the direction of principal grain flow and 
notched perpendicular to the original surface of plate or forging. 

 
The minimum average absorbed energy per set of three specimens shall be 27 J with an individual 
minimum per specimen of 22 J. No specimen shall exhibit less than 80 percent shear area. 
 

3.5 All process wetted parts, metallic and non-metallic, shall be suitable for the fluids and service 
specified by the Purchaser. 

 
4.0 DESIGN AND CONSTRUCTION 
 
4.1 Following types of check valves, meeting the requirements of applicable standards (refer clause 2.1 of 

this specification) are acceptable: 
 

a) Swing Check Valve 
b) Dual Plate Check Valve 
c) Axial Flow (Nozzle) Check Valve 

 
             Valve design shall be suitable for the service conditions indicated in Valve Data Sheet. Corrosion    

allowance indicated in Valve Data Sheet shall be considered in valve design. 
 
4.2 In case of swing check valves, the disc hinge shall be mounted on the valve body and shall not be 

attached to the valve body cover. Valve body cover joint shall be of bolted design. Screwed covers 
shall not be used. 

 
4.3 Valves shall be provided with non-renewable integral type seats as indicated in Valve Data Sheet. 

Non-renewable seats shall be of a design which does not require renewal over the design life of the 
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valve. 
 
4.4 Valves shall be provided with drain connection as per the Manufacturer’s standard. Drain tapping shall 

be provided in a position suitable to completely drain the valve with valve in horizontal position. 
 
4.5 Valve ends shall be either flanged or butt welded or one end flanged and one end butt welded as 

indicated in Valve Data Sheet. Flanged end shall have dimensions as per ASME B16.5 for sizes upto 
DN 400mm (16”). Flanges of the flanged end cast body valves shall be integrally cast with the body of 
the valve. 

 
4.6 Butt weld end preparation shall be as per ANSI B 16.25. The thickness of the pipe to which the valve 

has to be welded shall be as indicated in Valve Data Sheet. Valves shall be without transition pups. In 
case difference exists between thickness of valve neck end and connecting pipe, the bevel end of 
valve shall be prepared as per ANSI B31.8 or ANSI B 31.3, as applicable. 

 
4.7 Valves of size DN 200mm (8”) and above shall be equipped with lifting lugs. Tapped holes and eye 

bolts shall not be used for lifting lugs. 
 
4.8 An arrow indicating the direction of flow shall be embossed or cast on the body of all valves. 
 
4.9 All welds shall be made by welders and welding procedures qualified in accordance with the 

provisions of ASME Section IX. The welding and repair welding procedure qualification shall include 
impact test and shall meet the requirements of clause 3.4 of this specification. 

 
4.10 Repair by welding is permitted for cast body valves subject to written approval by Purchaser and shall 

be carried out as per ANSI B16.34. Repair shall be carried out before any heat treatment of casting is 
done. 

 
5.0 INSPECTION AND TESTS 
 
5.1 The Manufacturer shall perform all inspection and tests as per the requirements of this specification 

and the relevant codes, prior to shipment at his works. Inspection certification shall be confirmed to 
EN-10204-3.1b. Such inspection and tests shall be, but not limited to, the following: 

 
5.1.1 All valves shall be visually inspected. 
 
5.1.2 Dimensional check on all valves shall be carried out as per the Purchaser approved drawings. 
 
5.1.3 Chemical compositions and mechanical properties shall be checked as per relevant material 

standards and this specification, for each heat of steel used. 
 
5.1.4 a) Wherever applicable, the body castings of valves shall be radio graphically examined on 

100% of the surface of critical areas as per ANSI B16.34. Procedure and acceptance criteria 
shall be as per ANSI B16.34. 

 
b) Where applicable, valve body made by forging and plate components shall be ultrasonically 

examined in accordance with procedure and acceptance standard of Annexure E of ANSI 
B16.34. 

 
c) The extent of radiography/ultrasonic examination shall be as follows : 

 
ANSI Class 150  - All sizes  - Nil 
 
ANSI Class 300  - < DN 400mm (16”) - 100% 
    > DN 450mm (18”) - 100% 
 
ANSI Class 600  -    All sizes  - 100% 
 

5.1.5 All valves shall be tested in compliance with the requirements of applicable standard (refer clause 
2.0). 
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5.2 Purchaser reserves the right to perform stage-wise inspection and witness tests as indicated in clause 
5.1 above at Manufacturer’s works prior to shipment. Manufacturer shall give reasonable access and 
facilities required for inspection to the Purchaser’s Inspector. 

 
 Purchaser reserves the right to require additional testing at any time to confirm or further investigate a 

suspected fault. The cost incurred shall be to Manufacturer’s account. 
 
 In no case shall any action of Purchaser or its Inspector relieve the Manufacturer of his responsibility 

for material, design, quality or operation of valves. 
 
 Inspection and tests performed/witnessed by the Purchaser’s Inspector shall in no way relieve the 

Manufacturer’s obligation to perform the required inspection and tests. 
 
6.0 TEST CERTIFICATES 
 

Manufacturer shall submit the following certificates: 
 
a) Mil test certificates relevant to the chemical analysis and mechanical properties of the 

materials used for the valve construction as per the relevant standards. 
 
b) Hydrostatic test certificates complete with records of timing and pressure of each test. 

 
c) Test reports of radiograph and ultrasonic inspection, as applicable. 

 
d) All other tests reports and certificates as required by applicable standard and this 

specification. 
 

The certificates shall be valid only when signed by Purchaser’s Inspector. Only those valves which 
have been certified by Purchaser’s Inspector shall be dispatched from Manufacturer’s works. 

 
7.0 PAINTING, MARKING AND SHIPMENT 
 
7.1 Valve surface shall be thoroughly cleaned, freed from rust and grease and applied with sufficient 

coats of corrosion resistant paint. Surface preparation shall be carried out by shot blasting to SP-6 in 
accordance with “Steel Structures Painting Council – Visual Standard SSPC-VIS-1”. 

 
7.2 All valves shall be marked as per applicable standard. The units of marking shall be metric except 

nominal diameter, which shall be in inches. 
 
7.3 Valve ends shall be suitably protected to avoid any damage during transit. All threaded and machined 

surfaces subject to corrosion shall be well protected by a coat of grease or other suitable material. All 
valves shall be provided with suitable protectors for flange faces, securely attached to the valves. 

 
7.4 Packaging and shipping instructions shall be as per applicable standard. 
 
7.5 On packages, the following shall be marked legibly with suitable marking ink : 
 

a) Order Number 
 
b) Manufacturer’s Name and trade mark. 
 
c) Valve Size and Rating 

 
d) Tag Number. 

 
e) Minimum & maximum operating temperature. 

 
f) Body material designation. 
 
g) Maximum operating pressure. 

 
8.0 SPARES AND ACCESSORIES 
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8.1 Manufacturer shall recommend and quote separately the spares for valves required for 

commissioning and two years of normal operation. 
 
9.0 DOCUMENTATION 
 
9.1 At the time of bidding, Manufacturer shall submit the following documents: 
 

a) General arrangement drawings showing all features together with overall dimensions and 
actual valve bore size. 

 
b) Sectional drawing showing major parts with reference numbers and material specification and 

Quality assurance plan (QAP). 
 

c) Details of corrosion resistant paint proposed to be applied. 
 

Reference list of similar supplies of check valves, including project, year, client, location, size, rating, 
the   Manufacturer shall furnish services, etc. for the last three years. (The valves shall be proven for 
service indicated in Valve Data Sheet). 

 
9.2 Within three weeks of placement of order, the Manufacturer shall submit four copies of, but not limited 

to, the following drawings, documents and specifications for Purchaser’s approval. 
 

a) Detailed sectional drawings showing all parts with reference numbers and material 
specification. 

 
b) Assembly drawings indicating overall dimensions, features and painting scheme. 
 
Once the approval has been given by Purchaser, any changes in design, material and method of 
manufacture shall be notified to Purchaser whose approval in writing of all changes shall be obtained 
before the valve is manufactured. 
 

9.3 Within 30 days from the approval date, Manufacturer shall submit to Purchaser one reproducible and 
six copies of all approved drawings, documents and specifications as listed in clause 9.2 above. 

 
9.4 Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and six copies of the 

following: 
 

a) Test certificates as listed in clause 6.0 of this specification. 
 
b) Manual for installation, erection, maintenance and operation instructions, including a list of 

recommended spares for the valves. 
 

9.5 All documents shall be in English language. 
 
10.0 GUARANTEE 
 
10.1 Manufacturer shall guarantee that the materials and machining of valves and fittings comply with the 

requirements in this specification and in the Purchase Order. 
 
10.2 Manufacturer is bound to replace or repair all valve parts which should result defective due to 

inadequate engineering or to the quality of materials and machining. 
 
10.3 If valve defect or malfunctioning cannot be eliminated, Manufacturer shall replace the valve without 

delay. 
 
10.4 Any defect occurring during the period of Guarantee shall be attended to by making all necessary 

modifications and repair of defective parts free of change to the Purchaser as per the relevant clause 
of the bid document. 

 
10.5  All expenses shall be to Manufacturer’s account.









 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.





 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.



N
O

TE
S

TY
P

. T
R

E
N

C
H

 D
E

TA
IL

S
 F

O
R

 R
E

V
E

R
S

E
 S

LI
P

 F
A

U
LT

 (I
N

 N
O

R
M

A
L 

S
O

IL
) A

R
E

A
S

TY
P

E
-3

TY
P

. T
R

E
N

C
H

 D
E

TA
IL

S
 F

O
R

 S
LI

P
 F

A
U

LT
 (I

N
 R

O
C

K
) A

R
E

A
S

TY
P

E
-6

TY
P

. T
R

E
N

C
H

 D
E

TA
IL

S
 IN

 N
O

R
M

A
L 

S
O

IL
TY

P
E

-1
TY

P
. T

R
E

N
C

H
 D

E
TA

IL
S

 IN
 R

O
C

K
 A

R
E

A
TY

P
E

-2

TY
P

. T
R

E
N

C
H

 D
E

TA
IL

S
 F

O
R

 S
LI

P
 F

A
U

LT
 (I

N
 N

O
R

M
A

L 
S

O
IL

) A
R

E
A

S
TY

P
E

-4

TY
P

. T
R

E
N

C
H

 D
E

TA
IL

S
 F

O
R

 R
E

V
E

R
S

E
 S

LI
P

 F
A

U
LT

 (I
N

 R
O

C
K

) A
R

E
A

S
TY

P
E

-5

 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.





























 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.



 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.





 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.



 IN HILL AREAS

TYPICAL CROSS SECTION
  FOR ROU PREPARATION LYONS ENGINEERING PVT. LTD.









 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.



 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.



NOTES:-



 L
Y

O
N

S
 E

N
G

IN
E

E
R

IN
G

 P
V

T.
 L

TD
.











www.lyonsengineers.com 

p 
 

GAIL INDIA LIMITED 
 

CONSTRUCTION OF STEEL PIPELINE AND ASSOCIATED FACILITIES 
FOR CGD CONNECTIVITIES 

 
 

VOLUME II OF II (TECHNICAL) – D 
 

                                            PIPING 
 

                         E-TENDER REF : 8000018434 
 

(BID DOCUMENT NO - 040/LEPL/GAIL/002-R0) 
 

 

 

 
                   Lyons Engineering Pvt. Ltd. 



Doc No. 

GAIL-ENG-GN-DOC-DL-001

Rev. 0

Sr. No. Description Document / Drawing No. Rev. No.

D

1 Piping Material Specification GAIL-STD-PI-DOC-TS-001 0
2 Technical Specification for Bolts and Nuts GAIL-STD-PI-DOC-TS-002 0

3 Technical Specification for Seamless Fittings &  Flange GAIL-STD-PI-DOC-TS-003 0

4 Technical Specification for Painting GAIL-STD-PI-DOC-TS-004 0
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Type G3 GAIL-STD-PI-DWG-TP-003 0

43 Cross Guide  for Bare Pipe Size 2" Thru 24" Type G4 GAIL-STD-PI-DWG-TP-004 0

44  Guide Support for Bare Pipe Size 2" Thru 24" Type G1 GAIL-STD-PI-DWG-TP-005 0

45 Dummy  Pipe Support for Bare Pipe Size 2" Thru 24" 
Type B-39 GAIL-STD-PI-DWG-TP-006 0

46 Low Support  Stanchion Type L -16 & L-16A GAIL-STD-PI-DWG-TP-007 0

47 Low Support  Sliding and Fixed for Pipe Size 3/4" Thru 
1.5" Type L-15 GAIL-STD-PI-DWG-TP-008 0

PMC: DCI - MASTER DELIVERABLE CONTROL INDEX FOR 
CONSTRUCTION OF STEEL PIPELINE AND 

ASSOCIATED FACILITIES FOR CGD FOR M/S THINK 
GAS, KAPURTHALA & SBS NAGAR, M/s IGL DADRI 
(AT NTPC DADRI) AND M/s TORRENT GAS, GONDA 

&BARABANKI
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48 Low Support  Sliding  for Bare and Insulated Pipe Size 2" 
Thru 24" Type L-6 GAIL-STD-PI-DWG-TP-009 0

49 Low Support  Sliding for Pipe Size 3/4" Thru 36" Type L-
5 & L-5A GAIL-STD-PI-DWG-TP-010 0

50 Pressure Tappings ( PA,PG,PC,PT,PIC ETC.) GAIL-STD-PI-DWG-TP-011 0
51 Detail of Pressure Connection Above Ground Pipe GAIL-STD-PI-DWG-TP-012 0
52 Detail of Pressure Connection Under Ground Pipe GAIL-STD-PI-DWG-TP-013 0
53 Detail of Temperature Connection Above Ground Pipe GAIL-STD-PI-DWG-TP-014 0
54 Detail of Temperature Connection Under Ground Pipe GAIL-STD-PI-DWG-TP-015 0

55  Guide Support for Bare Pipe Size 1/ 2" to 24" Type G2 GAIL-STD-PI-DWG-TP-016 0

56  U-Bolt for Bare Pipe Size ( 1/ 2" to 24") GAIL-STD-PI-DWG-TP-017 0
57 Vent and Drain on Line  2" and above GAIL-STD-PI-DWG-TP-018 0
58 Vent and Drain on Line  1.5" and below GAIL-STD-PI-DWG-TP-019 0
59 Typical  Drawing for Flow Tee GAIL-STD-PI-DWG-TP-020 0
60 Spacer and Blind s (150#,300# & 600) GAIL-STD-PI-DWG-TP-021 0
61 Typical Piping Arrangement for 30" section GAIL-STD-PI-DWG-TP-022 0
62 Symbol of Piping Arrangement on Drawings GAIL-STD-PI-DWG-TP-023 0
63 Gasket Thickness GAIL-STD-PI-DWG-TP-024 0
64 Supporting Arrangement for Angle and Relief Valve GAIL-STD-PI-DWG-TP-025 0

65 Low Support  Sliding  for Bare & Insulated Pipe Size 2" 
Thru 36" Type L-1 & L1A GAIL-STD-PI-DWG-TP-026 0

66 Low Support Fixed  for Bare & Insulated Pipe Size 2" 
Thru 24" Type L-6 GAIL-STD-PI-DWG-TP-027 0
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TECHNICAL NOTES FOR BOLTS AND NUTS 

1.0 GENERAL  

1.1 The process of manufacture, heat treatment, chemical & mechanical requirements and marking for 
all stud bolts, bolts, jack screws & nuts shall be in accordance with the codes/standards and 
specifications given in the requisition. The applicable identification symbol in accordance with the 
material specification shall be stamped on each bolt and nut. Vendor shall strictly comply with 
MR/PR stipulations and no deviations shall be permitted.  

1.2 Testing  

1.2.1 Test reports shall be supplied for all mandatory tests as per the relevant material 
specifications. 

1.2.2 Material test certificate shall also be furnished. (Heat Analysis, Product Analysis and 
Mechanical Requirement)  

1.2.3 PMI shall be performed as per the scope and procedures defined in the Specification for PMI 
at Vendor’s Works.  

1.2.4 Stress Rupture Test as detailed in ASTM A453 shall be carried out for all ASTM A453 
bolting material irrespective of the temperature.  

1.3 All bolting shall be as per ANSI B 18.2.1 for studs, M/c bolts and jackscrews and ANSI B18.2.2 for 
nuts. 

1.4 Threads shall be unified (UNC for 1” dia and 8UN for > 1” dia) as per ANSI B.1.1 with class 2A fit for 
studs, M/c bolts and jackscrews and class 2B fit for nuts.  

1.5 Stud bolts shall be threaded full length with two heavy hexagonal nuts. Length tolerance shall be in 
accordance with the requirement of ANSI B 16.5.  

1.6 The nuts shall be double chamfered, semi-finished, heavy hexagonal type and shall be made by the 
hot forged process and stamped as per respective material specification.  

1.7 Heads of jackscrews and m/c bolts shall be heavy hexagonal type. Jackscrew end shall be rounded.  

1.8 Each size of studs & rn/c bolts with nuts and jackscrews shall be supplied in separate containers 
marked with size and material specifications. ‘CRYO’ shall be marked additionally in case ‘CRYO’ is 
specified in the requisition.  

1.9 All items shall be inspected and approved (stage wise) by LEPL.  

1.10 The heat treatment for stud bolts & nuts shall be as per code unless mentioned otherwise.  

1.11 All austenitic stainless steel bolts, nuts, screws shall be supplied in solution annealed condition 
unless specified otherwise in the material specification.  

1.12 Stud bolts, nuts & jackscrews shall be impact tested wherever specified in the material specification 
and also where the material specification is indicated as “CRYO”. For S.S. nuts and bolts minimum 
impact energy absorption shall be 27 Joules and test temperature shall be - 196°C unless mentioned 
otherwise. For other materials impact energy and test shall be as per respective code.  

1.13 Bolts/nuts of material of construction B7M/ 2HM shall be 100% Hardness tested as per 
supplementary requirement S3 of ASTM A 193.  

1.14  When specified as galvanized, the studs, M/C bolts and nuts shall be ‘hot dip zinc coated’ in 
accordance with requirements of ‘class C’ of ‘ASTM A 153’. As an alternative, electro galvanizing as 
per IS 1573, ‘Service Grade Number 2’ is also acceptable.  
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1.15 All Stud Bolts of Bolt diameter size 1” and above shall be provided with three nuts irrespective of 
whatever has been specified elsewhere in the MR.  

2.0  ACCEPTABLE DEVIATIONS  

2.1  ‘Nuts’ to ASTM A194Gr.7 are acceptable in place of ASTM A194Gr.4. 
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1. SCOPE 

This specification covers the minimum requirements for the design, manufacture and supply of 
following items to be installed in pipeline system handling hydrocarbons in liquid or gaseous phase:  

 - Seamless fittings 450 mm (18”) NB and smaller, such as tees, elbows, reducers and caps. 

- Flanges 450 mm (18”) NB and smaller, such as welding neck flanges and blind flanges 

 The specification does not cover the above mentioned items which are to be installed in pipeline 
system handling sour hydrocarbons (liquid / gas) service as defined in NACE standard MR-01-75-98. 

2. REFERENCE DOCUMENTS 

 Reference has been made in this specification to the latest edition of the following codes,  

 standards and specifications: 

            
 ASME B 16.5  -  Steel Pipe Flanges and flanged Fittings  

ASME B 16.9   -  Factory-Made Wrought Steel Butt Welding Fittings  

ASME B 16.11  -  Forged Steel Fittings, Socket Welding and Threaded  

 ASME B 31.3     -           Process Piping 

 ASME B 31.4  -  Liquid Transportation Systems for Hydrocarbons, Liquid   Petroleum Gas,          

   Anhydrous Ammonia and Alcohols  

ASME B 31.8   -  Gas Transmission and Distribution Piping Systems  

ASTM A 370  -  Mechanical Testing of Steel Products  

API 590   -  Steel Line Blanks  

MSS-SP-25  -  Standard Marking System for Valves, Fittings, Flanges  and Union 

MSS-SP-44   -  Steel Pipeline Flanges  

MSS-SP-75  -  Specification for High Test Wrought Welded Fittings  

MSS-SP-97  -  Forged Carbon Steel Branch Outlet Fittings-Socket Welding, Threaded and  

Butt Welding Ends 

3.0        MANUFACTURER’S QUALIFICATION 

Manufacturer, who intends bidding for fittings, must possess the records of a successful proof test, in 
accordance with the provisions of ASME B 16.9/ MSS-SP- 75, as applicable. These records shall be 
submitted at the time of bidding.

4.0 MATERIALS           
      

4.1  The basic material for fittings and flanges shall be as indicated in the Material Requisition. 
Additionally; the material shall also meet the requirements specified hereinafter.   

4.2  Each heat of steel used for the manufacture of fittings and flanges shall have carbon equivalent (CE) 
not greater than 0.45 % calculated from check analysis in accordance with following  formula:  

 CE=      C   +    Mn     +    Cr + Mo +V   +  Ni +Cu 
                                       6                    5                    15  
Carbon contents on check analysis shall not exceed 0.22%.  

4.3 Unless specified otherwise, Charpy V-notch test shall be conduced for each heat of steel, in 
accordance with the impact test provision of ASTM A370 at 0°C temperature. The average absorbed 
impact energy values of three full- sized specimens shall be 27 joules.  
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            The minimum impact energy value of any one specimen of the three specimens analysed as above, 
shall not be less than 80% of the above- mentioned average value. 

 For flanges and fittings specified to be used for other hydrocarbon service, the Charpy V-notch test 
requirements as stated above are not applicable, unless required by the specified material standard 
as a mandatory requirement.  

When Low Temperature Carbon Steel (LTCS) materials are specified in Purchase Requisition for 
flanges and fittings, the Charpy V-notch test requirements of applicable material standard shall be 
complied with.  
   

4.4  For flanges and fittings, specified to be used for Gas service or High Vapour Pressure (HVP) liquid 
service, hardness test shall be carried out in accordance with ASTM A 370. Hardness testing shall 
cover at least 10% per item, per size, per heat, per manufacturing method. A full thickness cross 
section shall be taken for this purpose and the maximum hardness shall not exceed 248 HV10.  

 For flanges and fittings, specified to be used for other hydrocarbon services, the hardness 
requirements stated above are not applicable.  

4.5  In case of RTJ flanges, the groove hardness shall be minimum 140 BHN   

5.0  DESIGN AND MANUFACTURE 

5.1  Flanges such as welding neck flanges and blind flanges shall conform to the requirement of 
 ASMEB16.5.  

5.2  Fittings such as tees, elbows and reducers shall be seamless type and shall conform to ASME B 
16.9 for sizes 50 mm (2”) NB and above and ASME B16.11 for sizes below 50mm (2”) NB.  

5.3  Fittings such as weldolets, sockolets, nippolets, etc., shall be manufactured in accordance with  
 MSS-SP-97 

5.4  Type, face and face finish of flanges shall be as specified in Material Requisition / Purchase 
Requisition. 

5.5 Flanges and fittings manufactured from bar stock are not acceptable.  

5.6 All butt weld ends shall be bevelled as per ASME B 16.5/ASME B 16.9/MSS-SP-97 as applicable.  

5.7 Repair by welding on flanges and fittings are not permitted.  
    
6.0  INSPECTION AND TESTS 

6.1  The Manufacturer shall perform all inspection and tests as per the requirement of this specification 
and  the relevant codes, prior to shipment at his works. Such inspection and tests shall be, but not limited 
to,  the following:  

6.1.1  Visual inspection.  

6.1.2  Dimensional checks. 

6.1.3  Chemical composition, mechanical properties and hardness examination.  

6.1.4  All finished wrought weld ends shall be 100% ultrasonically tested for lamination type defects. Any 
lamination larger than 6.35 mm shall not be acceptable. 

6.1.5  All other tests not specially listed but are required as per applicable standard / specification.  

6.2  Purchaser’s Inspector may also perform stage-wise inspection and witness tests  as indicated in 
Clause  6.1 at Manufacture’s Works prior to shipment Manufacturer shall give reasonable notice of 
time and shall provide, without charge, reasonable access and facilities required for inspection to the 
Purchaser’s Inspector.  
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 Inspection and tests performed/ witnessed by the Purchaser’s Inspector shall in no way relieve the 
 Manufacturer’s obligation to perform the required inspection and tests.   

 7.0  TEST CERTIFICATES

 Manufacturer shall submit following certificates to Purchaser’s Inspector:  

a)  Test certificates relevant to the chemical analysis and mechanical properties of the materials 
used for construction as per this specification and relevant standards 
   

b)  Test reports on non-destructive testing.    

c)  Certificates for each fitting stating that it is capable of withstanding without leakage a test 
pressure, which results in a hoop stress equivalent to 100 % of the specified minimum yield 
strength for the pipe with which the fitting is to be attached without impairment of serviceability. 

8.0  PAINTING, MARKING AND SHIPMENT  

8.1  After all inspection and tests required have been carried out; all external surfaces shall be thoroughly 
cleaned to remove grease, dust and rust and shall be applied with standard mill coating for 
protection against corrosion during transit and storage. The coating shall be easily removable in the 
field.  

8.2 Ends of all fittings and weld neck flanges shall be suitably protected to avoid any damage during 
transit.  Metallic or high impact plastic bevel protectors shall be provided for fittings and flanges. 
Flange face shall be suitably protected to avoid any damage during transit.  

8.3 All flanges and fittings shall be marked as per applicable dimension/manufacturing standard. 
   
9.0 DOCUMENTATION  

9.1  Prior to shipment, the Manufacturer shall submit six copies of the test certificates as listed in clause 
7.0 of  this specification.  

9.2  All documents shall be in English Language only       
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1.0 GENERAL 

1.1 These technical specifications shall be applicable for the work covered by the contract, and without 
prejudice to the provisions of various codes of practice, standard specifications etc. It is understood 
that contractor shall carry out the work in all respects with the best quality of materials and 
workmanship and in accordance with the best engineering practice and instructions of Engineer-In-
Charge. 

  Wherever it is stated in the specification that a specific material is to be supplied or a specific work 
is to be done, it shall be deemed that the same shall be supplied or carried out by the contractor. 
Any deviation from this standard without written deviation permit from appropriate authority will 
result in rejection of job. 

1.2 SCOPE  

1.2.1 Scope of work covered in the specification shall include, without being limited to the following. 

1.2.2 This specification defines the requirements for surface preparation, selection and application of 
primers and paints on external surfaces of equipment, vessels, machinery, piping, ducts, steel 
structures, external & internal protection of storage tanks for all services, MS Chimney without 
Refractory lining and Flare lines etc. The items listed in the heading of tables of paint systems is 
indicative only, however, the contractor is fully responsible for carrying out all the necessary 
painting, coating and lining on external and internal surfaces as per the tender requirement. 

1.2.3 Extent of Work 

1.2.3.1 The following surfaces and materials shall require shop, pre-erection and field painting: 

a.  All uninsulated C.S. & A.S. equipment like columns, vessels, drums, storage tanks(both external 
& internal surfaces), heat exchangers, pumps, compressors, electrical panels and motors etc. 

b.  All uninsulated carbon and low alloy piping, fittings and valves (including painting of 
identification marks), furnace ducts and stacks. 

c. All items contained in a package unit as necessary.  

d.  All structural steel work, pipe, structural steel supports, walkways, handrails, ladders, platforms 
etc.  

e.  Flare lines, external surfaces of MS chimney with or without refractory lining and internal 
surfaces of MS chimney without refractory lining.  

f.  Identification colour bands on all piping as required including insulated aluminium clad, 
galvanised, SS and nonferrous piping.  

g.  Identification lettering/numbering on all painted surfaces of equipment/piping insulated 
aluminium clad, galvanized, SS and non-ferrous piping. 

h.  Marking / identification signs on painted surfaces of equipment/piping including hazardous 
service. 

i.  Supply of all primers, paints and all other materials required for painting (other than Owner 
supplied materials) 

j. Over insulation surface of equipments and pipes wherever required. 

k.  Painting under insulation for carbon steel, alloy steel and stainless steel as specified.  

l. Painting of pre-erection/fabrication and Shop primer. 
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m.  Repair work of damaged pre-erection/fabrication and shop primer and weld joints in the field/site 
before and after erection as required. 

n.  All CS Piping, equipments, storage tanks and internal surfaces of RCC tanks in ETP plant.  

1.2.3.2 The following surfaces and materials shall not require painting in general. However, if there is any 
specific requirement by the owner, the same shall be painted as per the relevant specifications:  

a.  Uninsulated austenitic stainless steel. 
b.  Plastic and/or plastic coated materials 
c.  Non-ferrous materials like aluminum. 

1.2.4  Documents  

1.2.4.1 The contractor shall perform the work in accordance with the following documents issued to him for 
execution of work. 

a. Bill of quantities for piping, equipment, machinery and structures etc. 
b. Piping Line List. 
e. Painting specifications including special civil defence requirements. 

1.2.5  Unless otherwise instructed, final painting on pre-erection/ shop primed pipes and equipments shall 
be painted in the field, only after the mechanical completion, testing on systems are completed as 
well as after completion of steam purging wherever required.  

1.2.6  Changes and deviations required for any specific job due to clients requirement or otherwise shall 
be referred to J P Kenny for deviation permit.  

2.0 CODES & STANDARDS 

 Without prejudice to the specifications of the contract, the following codes and standards shall be 
followed for the work covered by this contract. 

IS: 5  Colors for ready mixed paints and enamels. 

IS: 101  Methods of test for ready mixed paints and enamels, 

IS: 161  Heat resistant paints. 

IS: 2074 Specifications for ready mixed paint, red oxide zinc chrome priming. 

IS: 2339 Aluminum paint for general purposes in dual container. 

IS: 2379 Color code for identification of pipelines. 

IS: 2932 Specification for enamel, synthetic, exterior (a) undercoating. (b) Finishing. 

3.0 CONDITIONS OF DELIVERY  

 Packaging 

 Every recipient will be fitted with a hermetically-sealed lid with an opening that is sufficiently large to 
 allow the contents to be stirred: the outside and inside are protected against oxidation, and, the lid, 
 are marked with a strip of color identical to the contents. 

4.0 COMPOSITION OF THE PAINT PRODUCTS USED 

a) Quality 

  The composition and quality of the products may not differ from batch to batch. A batch is 
all of the products of a specified manufacture. If the analyses of products bring to light that 
the composition does not conform to the specifications of the paint manufacturer, the 
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OWNER may refuse to use this batch of products. The paint products must comply with the 
following conditions 

 They must have the viscosity necessary for the described use and the established 
condition: use of the brush - paint roller (spray gun only for special cases and in the 
workshop) 

b) Quality control - Sampling 

  While the works are in progress on the construction site, the OWNER may carry out 
sampling on the paint being used for the purpose of checking conformity. The paint 
products must be made available free of charge to the laboratory or the approved 
supervisory body in sufficient quantities so that all the tests can be carried out on the same 
batch. 

  If analyses reveal a non-conformity in the composition of the products used (tolerance of + 3 
% of the dosage of every component), the OWNER may refuse application of the product 
under consideration, halt the work and have the nonconforming product already applied 
removed. 

  Before proceeding the work, a product that does conform will be required. The only Purpose 
of the analysis is to reveal any nonconformity of the composition of the products. Their 
purpose is therefore not to assess the quality of the different components. The analyses 
concerned are not acceptance tests of the products supplied and in no way affect the 
obligations of the contractor specified in the contract towards the OWNER. 

5.0 IDENTIFICATION 

 Every recipient will bear the following information: 

 Name of the manufacturer 

 Date and number of manufacture 

 Name of the product type 

 Batch no  

 Net weight of the produced or the contents of the recipient 

 Date of the expiry. 

 At the time of delivery, this packaging must bear labels in conformity with the legal stipulations in 
force. 

 Leaving the site after work

 After completion of a job a general clean-up shall be carried out by the Contractor to remove all 
debris, materials or irregularities that his work has brought to the site so that it is left tidy: 

 The restoration work includes among other things: 

 the removal of abrasives.  

 the removal of the different protective coverings. 

 the Contractor will make the required repairs to any damage after refitting the supports. 

 the removal of paint and cleaning of the stains on the floor. 
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6.0  SURFACE PREPARATION STANDARDS 

 Following standards shall be followed for surface preparations: 

 1 Swedish Standard Institution- SIS-05 5900-1967 

 2 Steel Structures Painting Council, U.S.A. (Surface Preparation Specifications (SSPC-SP) 

 3 British Standards Institution (Surface Finish of Blast-cleaned for Painting) BS-4232. 

 4 National Association of Corrosion Engineers. U.S.A. (NACE). 

 5. IS-1477-1971 (Part-1) - Code of Practice for Painting of Ferrous metals in Buildings. (Part 1, 
Pre-treatment) 

  a) The contractor shall arrange, at his own cost to keep a set of latest edition of above 
standards and codes at site. 

  b). The paint manufacturer's instruction shall be followed as far as practicable at all times. 
Particular attention shall be paid to the following: 

 Proper storage to avoid exposure as well as extremes of temperature. 

 Surface preparation prior to painting. 

 Mixing and thinning. 

 Application of paints and the recommended limit on time intervals between 

coats. 

  c) Any painting work (including surface preparation) on piping or equipment shall be 
commenced only after the system tests have been completed and clearance for 
taking up painting work is given by the OWNER, who may, however, at his 
discretion authorize in writing, the taking up of surface preparation or painting work 
in any specific location, even prior to completion of system test. 

7.0 PREPARATION OF THE SURFACES 

7.1  General Specifications 

 The cases that occur in practice on building sites, with regard to painted surfaces, can be broken 
down as follows: 

 Material of which the oxide content disappears by natural oxidation. 

 Material that has already been covered with a layer of paint in the workshop. 

 Material that is covered with old paint layers that show different degrees of weathering. 

 Good preparation oldie surface is the best guarantee for good anti-corrosion protection. 

 Paintwork may never begin until the surface to be treated is dry and is independent of the base coat 
and cleared of dirt, dust, rust, scale, grease, salt attack, cement powder, cement mud-scale, sand, 
oil, etc. 

Based on the environmental conditions of coastal and saline nature, the Painting specification for 
station pipes defines the complete requirements like: 

 Surface preparation standards like NACE etc. 
 Sand blasting process 
 Color Codes for piping 
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 Paint materials types and their DFT measurement. 
 Selection and application of paints on external surfaces. 

The pipeline passes through the coastal and marine environment, the Table-4 of this specification to 
be followed for the painting works. 

 The method of preparation of the surface will be implemented in accordance with the preparation 
methods described below: 

 Cleaning (bright blast-cleaning); 

 Mechanical cleaning; 

 Manual derusting. 

 The Contractor should have the required material at his disposal to clean the surfaces to be coated 
thoroughly in accordance with the preparation methods regardless of the form or the condition of 
such surfaces. The cleaning devices that might be damaged during the surface preparation shall be 
screened off by the Contractor. 

7.2 Sandblasting 

 Before beginning cleaning by blasting, the person carrying out the work will take the following 
measures: 

 Clear the steel surface of oil and/or grease; 

 Ensure that each flange collar (section where the sealing is applied) is properly screened off 

against the blasting and the subsequent works; 

 Check that no blasting grains can act into the pipes during this process. Any openings not 

sealed off must be screened off; 

 Where there are valves, regulators and other devices, the manufacturer's identification plate 

will be dismantled so that all surfaces can be treated. The plate will then be put back again. 

 Screen off all non-metal structures such as rubber where there is a filter; 

 With valves, operators and other devices, care should be taken to ensure that no metal 

filings or paint get into the apparatus: 

 The OWNER reserves the right to carry out part or all of these works himself. 

 To prevent rust forming quickly as the result of humidity on the blasted surface, cleaning by blasting 
may only be carried out when the temperature of the steel surface is at least 3°C higher than the 
dew-point of the ambient air. 

 Blasting may not be carried out if the relative degree of humidity exceeds 80%. The choice of the 
type of blasting medium used depends on local circumstances such as the possible presence of gas 
and the material to be blasted. 

 The abrasive to be used must conform to the local low i.e. it may contain no carbon and less than 
1% free silicon dioxide. The Sa 3 will always be requested and must at least reach Sa 2½ during the 
initial stage of the paintwork. For blasting followed by metallisation, the surface preparation degree 
to be achieved is always Sa 3. The degree of cleanliness to be obtained will be inspected in 
accordance with the Swedish standard SVENSK STANDARD ISO 8501-1-1988 SS 05.5900. 

 Sa 3: surface blasted down to the bare metal; when the surface is inspected with a 
magnifying glass, scale, rust and foreign bodies must be completely removed and it should 
be possible to raise a metallic -shine on the treated surface. 

 Sa 2 1/2: blasted very carefully. Scale, rust and foreign bodies must be removed in such a 
way that anything left behind will only be visible as nuances (shading) or strips. 
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 The blast-cleaning will be carried out by means of compressed air free of water and oil. 

 After the blasting and before painting, the surface should be completely cleaned of blasting material 
and so forth with a soft brush, a dry cloth or dry compressed air. 

7.3 Mechanical cleaning 

 If sandblasting is not permitted or if the metal structures are not easily accessible for blasting or 
blasting for one reason or another is technically unfeasible, mechanical derusting can be used 
instead. With mechanical cleaning by means of chipping, rotating steel brushes and sanding discs, 
a degree of cleanliness St. 3 should be reached. 

 St 3 : removal of the old paint layers of which the adhesion leaves something to be desired and/or of 
which the paint layer no longer fulfils the requirements. 

 If parts are present that are so corroded that St 3 is difficult to achieve, this should be notified to the 
OWNER representative prior to the start of the works. 

 N.B: 

 St. 3 : means removal of every old paint layer. Retouching means local polishing with St. 3 or Sa 3 
followed by application of the desired painting system. 

 After mechanical cleaning, the surface should be made dust-flee with a cloth or a so brush, washed 
with an organic solvent and thoroughly dried off with a dry cloth (e.g. with 1.1.1. Trichoroethane 
such as Solvethane, Chloroethene). 

7.4  Manual Derusting 

 Manual derusting with the aid of scrapers. steel brushes, sandpaper etc. shall only be permitted in 
exceptional cases for local repairs. Any deviation there from must be requested from the OWNER/ 
OWNER 's Representative. 

 With manual derusting, a surface preparation degree St 3 must be obtained. The length of the 
handles of the equipment used may not exceed 50 cm. 

7.5  Preparation of a surface covered with a layer of paint in the workshop. 

 This layer is in general applied by the manufacturer, for example, on valves, regulators etc. Layers 
of this kind will be checked for their proper adhesion in accordance with ASTM D 3359, method A 
(Standard Test Method for measuring adhesion by tape test). The adhesion should be at least . 

 If the paint layer shows less adhesion or is incompatible with the rest of the system it should be 
completely removed. If the paint layer is not removed, the Contractor accepts it in the state in which 
the coating is found and the guarantee remains in force. The adhesion does not have to be 
examined if system 63 has already been applied in the workshop on behalf of the OWNER. 

 The Contractor, who must provide for the protection on the construction site, must therefore obtain 
the information regarding the treatment of the surface and the quality of the paint that was used and 
must, moreover, examine the adhesion of the layer on the construction site, the percentage of 
damage and weathering as well as the value of the preparation of the surface in the workshop 
together with the thickness thereof that must be supplemented if necessary. 

 a) Galvanized surface 

  Galvanized surfaces, both old and new will be carefully roughened up. Every foreign body 
(concrete splatters, chalk marks, grease and oil stains, etc.) will be removed. Thereafter, rub 
the surfaces with abundant water and, if necessary, with cleaning products. 
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  To this end, nylon brushes will be used for every kind of dirt as well as for removing zinc salt 
residue. Thereafter, the surfaces will be treated in accordance with system 21. Where the 
zinc layer is lacking, it will be derusted manually to a degree of cleanliness St 3, after which 
a primer coat will be applied in accordance with system 22. 

 b) Metallised surfaces treated with an impregnation layer 

 degrease with the desired degreasing product: 

 clean under high pressure or with a product prescribed by the paint supplier. 

 If the paint layer adheres well and is applied on a clean base, the painting system described may be 
continued. If the percentage of damage and weathering does not exceed 5 % m. retouching may be 
considered. These partial repairs will be carried out. 

 If on the other hand, the percentage of damage does exceed 5 %/m or if the layer applied in the 
workshop comes loose the Contractor must draw the attention of the OWNER to this and carry out 
the complete application system. 

7.6 Preparation of surfaces covered with earlier paint layers that show different degrees of weathering. 

 If the surfaces do not show deep weathering limited to the spread of rust by small pitted areas or 
non-penetrative rust in spots, it will very often be sufficient to clean the surfaces with abrasives or 
with an abrasive disc, then to rub them down with steel wool, remove the dust and wash off. If thick 
rust appears, in spots, scale rust and active rust canker, this should be removed with needle 
hammers or stripped away directly by blasting, removing the dust and washing oft. 

7.7 Preparation of concrete or cement plaster surfaces 

 Remove unsound paint layers and loose components with scrapers, blades or rotating steel 
brushes. Thoroughly clean the entire surface with water containing ammonia. Thoroughly remove 
moss, algae and fungal growths. Where these growths have been removed, treat the area with a 
fungicide in accordance with the instructions for use. 

 Once the entire area is completely dry, brush off the dead residue of moss, algae and fungus with a 
hard brush. In the case of reinforcement steel that has been laid bare, remove as rust, dust and 
grease as possible and treat with a printer coat. When painting concrete surfaces, they must first be 
checked for cracks. Cracks larger than 0.3 mm must be repaired with an appropriate system in 
accordance with the type and extent of the repairs (e.g. injection with epoxy mortar). Repair damage 
such as cracks and bursts to concrete parts with a two-component mortar or preferably with micro-
mortars. Finally check the alkalinity of the surface with the aid of litmus paper and neutralize it if 
necessary. 

7.8 Use of solvents 

 It is sometimes necessary to use solvents when the surfaces to be painted are streaked with grease 
or oil. In this case a suitable organic solvent should be applied. The operation should be carried out 
with the aid of clean brushes or rags and clean solvent. 

All the legal specifications in connection with solvents etc. must be adhered to. The 
OWNER/OWNER's Representative will be informed in advance of any toxicity or flammability. All 
measures must be taken to prevent any risk of fire and to nick out any possibility of poisoning 
(ventilation). The Contractor will provide drip collectors to keep the environment free of pollution. 

7.9 Condition of the metal after stripping 

 The Contractor must call in a representative of the OWNER/OWNER's representative or of the 
Approved supervisory Body responsible for checking the condition of the metal during stripping and 
informing the OWNER/OWNER's representative immediately of any damage that he might have 
noticed. 

 Deep corrosion of the plates - rivets - bolts 
 Faulty welding 
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 Fittings that appear to be dangerous because of their age. 

7.10  Removing coating from surface pipelines 

 The Contractor must have the equipment necessary for the removal of asphalt from the pipe without 
damaging the latter (scratching, impact, etc,). The Contractor undertakes to carry out the work in 
accordance with an approved procedure. 

8.0 METALLISATION 

8.1  Applying the metallisation 

 Metallisation must be carried out in accordance with ISO 2063, 

 Metallisation is carried out as rapidly as possible after blasting in order to limit corrosion of the pipes 
(max. 3 hours later). With metallisation, a surface preparation degree Sa 3 is compulsory. The 
roughness of the blasted surfaces should be from 25 to 50   R Max.

 The metallising is always carried out on dry parts in good weather conditions (maximum 
relative humidity 80 %); 

 For metallisation, a wire composed of 85 % zinc and 15 % aluminum with a minimum 
guaranteed degree of purity of 99.5 % is used (subject to other specifications). The 
application thereof is always carried out in accordance with the conditions of the 
manufacturer and may at all times be submitted to the OWNER’s representative. 

 The sealant should be applied maximum 3 hours alter metallisation. 

 The sealant must be thinned and applied as per the present specifications. A visual 
inspection whereby the sealant completely covers the metallisation will suffice here. 

 When evaluating the metallisation, a negative deviation from the minimum coating 
thickness, to 80  for 20% of the measurements will be permitted. 

9.0 CARRYING OUT THE PAINTWORK 

9.1  Conditions for carrying out paintwork 

 Painting may not be carried out in unsuitable conditions. 

 All preparatory work and painting may only he carried out in dry weather and at a minimum 
temperature of 10 C, except for special eases requested by the OWNER's Representative. 

 Unless otherwise stipulated in the specifications of the paint supplier, application of the paint is 
forbidden if it is forecast that the temperature will fall to below 0 C before the paint is dry. The 
temperature of-the surface to be painted must be at least 3°C higher than the dew point of the 
ambient air. Application of the paint is also not permitted if there is a danger that the coat of paint 
will not be dry before dew or condensation sets in. 

 The work must be stopped: 

 If the temperature of the surface to be painted is higher than that described by the supplier. 

 In rain, snow, mist or fog or when the relative humidity is higher than 80 %. 

 Coats that have not yet dried and have been exposed to frost, mist, snow or rain and might thereby 
be damaged must be removed after drying and the surfaces must be repainted at the expense of 
the Contractor. 

 Working in direct sunlight or in hot weather must be avoided, 
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 The first coat of paint must be applied maximum 3 hours after the preparation of the surface of the 
relative humidity of the air is between 50% and 80%. This time span may be increased to 6 hours if 
the relative humidity is less than 50%. In all cases, the preparation of the surface must exhibit 
degree Sa 3 and at the very least the appearance of degree Sa 2 ½ at the time of painting. 

 The coats of paint may only be applied on carefully cleaned surfaces that must be dry and free of 
grease and dust. 

9.2 Special conditions 

 Painting may be carried out when the Contractor can be sure that the instructions of the paint 
supplier have been scrupulously followed with regard to the parameters in the following (non-
exhaustive) list: 

 Ambient temperature. 

 Surface temperature. 

 Relative humidity. 

 Dew point. 

 Drying times. 

 The Contractor must in this respect be able to produce the instructions for the paint on the site. The 
OWNER/CONSULTANT will guarantee 100% supervision in this regard during the execution of the 
work. 

 In addition, the paintwork may only be carried out to a minimum ambient temperature of 5°C and/or 
to a maximum relative degree of humidity of 85 %. Application of the paint is also not permitted if 
there is a danger that the coat of paint will not be dry before dew or condensation sets in. 

9.3 Paint Materials 

 Manufacturers shall furnish the characteristics of all paints indicating the suitability for the required 
service conditions. Primer and finish coats shall be of class-I quality and shall conform to the 
following: 

Primer (P-1)  

 Red oxide Zinc Chromate Primer 

  Type and Composition Single pack, Modified phenolic alkyd medium pigmented 
with red oxide and zinc chromate. 

  Volume solids  30 - 35% 

  DFT   25 microns/coat (min) 

  Covering capacity 12-13 M²/Lit/coat 

Primer (P-2)  

 High build chlorinated rubber zinc phosphate primer 

  Type and Composition Single pack, Chlorinated rubber medium Plasticised with 
unsaponifiable plasticiser pigmented with zinc phosphate 

  Volume solids  35- 40% 

  DFT   50 MICRONS/COAT (MIT) 

  Covering capacity 7-8 M²/Lit/Coat 
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Primer (P-3)  

 High build zinc phosphate primer 

  Type and Composition Single Pack, Synthetic medium, pigmented with zinc 
phosphate. 

  Volume solids  40-45% 

  DFT   35-50 microns/coat 

  Covering capacity 10-12 M²/Lit/coat 

  Heat resistance  Upto 100º C (dry)  

Primer (P-4) 

  Etch Primer / Wash Primer 

  Type and Composition  Two pack Poly vinyl butyral resin medium cured with 
phosphoric acid solution pigmented with zinc tetroxy 
chromate. 

  Volume solids  7-8% 

  DFT   8-10 microns/coat 

  Covering capacity 7-8 M²/lit/coat  

Primer (P-5)        

  Epoxy Zinc Chromate Primer 

  Type and Composition Two pack, Polyamide cured epoxy resin medium 
pigmented with zinc chromate. 

  Volume solids  40%(min) 

  DFT   35 microns/coat (min) 

  Covering capacity 11-12 M2/lit/Coat 

 f) Primer (P-6) 

  Epoxy Zinc Phosphate Primer 
   
  Type and Composition Two pack, Polyamide cured Epoxy resin medium 

pigmented with zinc phosphate. 

  Volume solids  40% 35 microns / coat (min) 

  Covering capacity 11-12 M²/lit/coat 

g) Primer (P-7) 

  Epoxy high build M10 Paint (Intermediate Coat) 

  Type and composition  Two pack Poly Polyamide cured epoxy resin medium 
pigmented with micaceous iron oxide. Volume solids 7- 
8% 



Engineering Standard 

Doc No.  Rev 

  Volume Solids  50% 

  DFT   100 microns/coat (min) 

  Covering capacity 5.0 M²/lit/coat 

h) Primer (P-8) 

  Epoxy Red Oxide zinc phosphate primer 

  Type and Composition Two pack. Polyamine cured epoxy resin pigmented with 
Red oxide and Zinc phosphate. 

  Volume solids  42% 

  DFT   30 microns/coat (min) 

   Covering capacity     13-14 M/lit/coat 

 i) Primer (P-9) 

  Epoxy based tie coat (suitable for conventional alkyd based coating prior to application of 
acrylic polyurethane epoxy finishing coat) 

  Type and Composition  Two pack, Polyamide cured epoxy resin medium 
suitably pigmented. 

  Volume solids    50-60%  

  DFT     50 microns/coat (min) 

  Covering capacity   10-12 M²/Lit/Coat 

 j) Finish Coats (F-1)  

 Synthetic Enamel 

  Type and Composition   Single pack, Alkyd medium pigmented with 
superior quality water and weather resistant 
pigments 

  Volume solids   30-40% 

  DFT     20-25 microns/coat 

  Covering capacity   16-18 M/²lit/Coat 

 k) Finish coat (F-2) 

  Acrylic Polyurethane paint  

  Type and Composition Two pack, Acrylic resin and iso-cyanate hardener 
suitably pigmented. 

  Volume Solids     40% (min) 

  DFT     30-40 microns / coat  

  Covering Capacity    10-12 M²/lit/ coat  

l) Finish Coat (F-3) 
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Chlorinated Rubber Paint 

Type and Composition Single pack, Plasticised chlorinated rubber medium with 
chemical & weather resistant pigments. 

Volume solids 30% 

DFT 30 microns/coat (min) 

Covering capacity 1 0.0 M² / lit /coat 

m) Finish Coat (F-4) 

High build chlorinated rubber M10 paint. 

Type and Composition Single pack Chlorinated rubber based high build pigmented 
with micaceous iron oxide.  

Volume solids 40-50% 

DFT 65-75 microns/coat 

Covering capacity 6.0-7.0 M² / lit / coat 

n) Finish coat (F-5) 

Chemical Resistant Phenolic based Enamel 

Type and Composition Single pack phenolic medium suitably pigmented. 

Volume solids 35-40% 

DFT 25 microns/ coat 

Covering capacity 15.0 M² /lit/ coat 

o) Finish Coat (F-6) 

Epoxy High Building Coating 

Type and Composition Two pack.  Polyamide 
cured epoxy resin medium suitably pigmented. 

Volume solids 60-65% 

DFT 100 microns/coat (min) 

Covering capacity 6.0-6.5 M² / lit / coat 

p) Finish Coat (F-7) 

High build Coal Tar Epoxy 

Type and Composition Two pack, Polyamine cured epoxy resin blended with Coal 
Tar. 

Volume solids 65% (min) 

DFT 100-125 microns/coat 
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Covering capacity 6.0-6.5 M² / lit / coat 

q) Finish Coat (F-8) 

Self-priming epoxy high build coating  (complete rust control coating) 

Type and Composition Two packs.  Polyamide-amine cured epoxy resin suitably 
pigmented.  Capable of adhering to manually prepared 
surface and old coatings. 

Volume solids 65-80% 

DFT 125-150 microns/coat 

Covering capacity 4-5 M² / lit / coat 

r) Finish Coat (F-9) 

Inorganic Zinc Silicate coating 

Type and Composition Two pack , Self cured Ethyl silicate solvent based Inorganic 
Zinc coating. 

Volume solids 60% (min) 

DFT 65-75 microns/coat 

Covering capacity 8-9 M² / lit / coat 

h) Finish coat (F-10) 

High build Black 

Type and Composition Single  pack.  Reinforced bituminous composition phenol 
based resin. 

Volume solids 55-60% 

DFT 100 microns/coat (min) 

Covering capacity 5.50-6.0 M ²/ lit / coat 

t) Finish Coat (F-11) 

Heat Resistant Aluminium Paint Suitable up to 250°C. 

Type and Composition Duel container (paste & medium). Heat resistant spec 
varnish medium combined with aluminium flakes. 

Volume solids 20-25% 

DFT 20 microns/coat (min) 

Covering capacity 10-12 M² / lit/ coat 

u) Finish Coat (F-12) 

Heat Resistant Silicon Paint suitable up to 400º C. 

Type and Composition Single pack Silicone resin based with aluminium flakes. 



Engineering Standard 

Doc No.  Rev 

Volume solids 20-25% 

DFT 20 microns/coat (min) 

Covering capacity 10-12 M²/lit/coat 

v) Finish Coat (F-13) 

Synthetic Rubber Based Aluminium Paint Suitable up to 150 C. 

Type and Composition Single Pack, Synthetic medium rubber medium combined 
with leafing Aluminium, 

DFT 25 microns/coat 

Covering capacity 9.5 M² /lit/ coat 

Notes 

1 Covering capacity and DFT depends on method of application Covering capacity specified 
above is theoretical. Allowing the losses during application, min specified DFT should be 
maintained. 

2. All paints shall be applied in accordance with manufacturer's instructions for surface 
preparation, intervals, curing and application. The surface preparation quality and 
workmanship should be ensured. 

3. Selected chlorinated rubber paint should have resistance to corrosive atmosphere and 
suitable for marine environment, 

4 All primers and finish coats should be cold cured and air-drying unless otherwise specified. 

5. Technical data sheets for all paints shall be supplied at the time of submission of quotations. 

6. In case of use of epoxy tie coat, manufacturer should demonstrate satisfactory test for inter 
coat adhesion.  In case of limited availability of epoxy tie coat (P-9) alternate system may be 
used taking into the service requirement of the system. 

7. In case of F-6, F-9, F-1 1 & F-1 2 Finish Coats, No Primer are required. 

 MANUFACTURERS 

 The paints shall conform to the specifications given above and Class-I quality in their products 
range of any of the-following manufacturers: 

i) Asian Paints (India) Ltd, 
ii) Bombay Paints 
iii) Berger Paints India ltd. 
iv) Gaodlass Nerolac Paints Ltd. 
v) Jenson & Nicholson 
vi) Shalimar Paints 

 STORAGE 

 All paints and painting material shall be stored only in rooms to be provided by contractor and 
approved by OWNER/ OWNER 's Representative for the purpose. AlI necessary precautions shall 
be taken to prevent fire. The storage building shall preferably be separate from adjacent, building.  

 A signboard bearing the words given below shall be clearly displayed outside: 
 PAINT STORAGE No NAKED LIGHT highly -inflammable  
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 COLOR CODE FOR PIPING: 

i) For identification of pipelines, the color code as per Table -1 shall be used. 
ii) The color code scheme is intended for identification of the individual group of the pipeline. 

The system of color coding consists of a ground color and color bands superimposed on it. 
iii) Colors (Ground) as given in Table-2 shall be applied throughout the entire length of 

uninsulated pipes, on the metal cladding & on surfaces. Ground color coating of minimum 
2m length or of adequate length not to he mistaken as color band shall be applied at places 
requiring color bands. Color bands shall be applied as per approved procedure. 

V) Line coating shall meet DIN 30670 standard for external coating and API 5L RP – 2 for 
internal coating. 

VI) The thickness for the epoxy should be 180 microns, adhesive 200 microns and balance 
should be PE  

VII) The minimum coating thickness on weld seam shall be 3.2 mm and minimum coating 
thickness on body should be 3.2. 

VIII) Minimum thickness for liquid epoxy for internal coating should be 100 ± 20 microns. 
  Max design temperature for coating should be considered +80 ºC 

COLOR CODE: 

A) Ball Valve (Above Ground)  : Off White 
B) Globe Valve (Above Ground)  : Oxford Blue-RAL 5005, IS-519941005 
C) Check Valve(Above Ground)  : Oxford Blue-RAL 5005, IS-519941005 
D) Launcher / Receiver   : Yellow Golden 
E) Jib Crane / Trolley   : Yellow Golden 
F) All underground valves shall have epoxy base coating after surface finish of SA 2:5 
G) Valves and above ground pipes need to be properly blasted to achieve surface finish of Sa 2:5 

before the application of paints.  

 IDENTIFICATION SIGN 

i) Colors of arrows shall be black or white and in contrast to the color on which they are 
superimposed

i) Product names shall be marked at pump inlet, outlet and battery limit in a suitable size as 
approved by OWNER. 

ii) Size of arrow shall be either of the following: 

a) Color Bands  

 Minimum width of color band shall be as per approved procedure. 

b) Whenever it is required by the OWNER to indicate that a pipeline carries a hazardous 
material, a hazard marking of diagonal stripes of black and golden, yellow as per IS:2379 
shall be painted on the ground color. 

 IDENTIFICATION OF EQUIPMENT 

 All equipment shall be stenciled in black or white on each vessels, column, equipment, painting as 
per approved procedure. 

 INSPECTION AND TESTING 

1. All painting materials including primers and thinners brought to site by 
 contractor for application shall be procured directly from manufactures as per 

specifications and shall be accompanied by manufacturer's test certificates Paint 
formulations without certificates are not acceptable.  

2. The painting work shall be subject to inspection by OWNER/ OWNER's Representative at 
all times. In particular, following stage wise inspection will be performed and contractor shall 
offer the work for inspection and approval at every stage before proceeding with the next 
stage. 
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 In addition to above. record should include type of shop primer already applied on equipment e.g. 
Red oxide zinc chromate or zinc chromate or Red lead primer etc. 

 Any defect noticed during the various stages of inspection shall be rectified by the contractor to the 
entire satisfaction of OWNER/ OWNER's Representative before proceeding further. Irrespective of 
the inspection, repair and approval at intermediate stages of work. Contractor shall be responsible 
for making good any defects found during final inspection/guarantee period/defect liability period as 
defined in general condition of contract. Dry film thickness (DFT) shall be checked and recorded 
after application of each coat and extra coat of paint should be applied to make-up the DFT 
specified without any extra cost to OWNER. 

 PRIMER APPLICATION 

 i. The contractor shall provide standard thickness measurement instrument with appropriate 
range(s) for measuring. 

  Dry film thickness of each coat, surface profile gauge for checking of surface profile in case 
of sand blasting. Holiday detectors and pinhole detector and protector whenever required 
for checking in case of immerse conditions. 

ii. At the discretion of OWNER/ OWNER's Representative, contractor has to provide the paint 
manufacturers expert technical service at site as and when required. For this service, there 
should not be any extra cost to the OWNER. 

iii. Final Inspection shall include measurement of paint dry film thickness, check of finish and 
workmanship. The thickness should be measured at as many points/ locations as decided 
by OWNER/ OWNER's Representative and shall be within +10% of the dry film thickness. 

iv. The contractor shall produce test reports from manufacturer regarding the quality of the 
particular batch of paint supplied. The OWNER shall have the right to test wet samples of 
paint at random for quality of same. Batch test reports of the manufacturer's for each batch 
of paints supplied shall be made available by the contractor. 

 PAINT SYSTEMS 

 The paint system should vary, with type of environment envisaged in and around the plants. The 
types of environment as given below are considered for selection of paint system. The paint system 
is also given for specific requirements. 

a) Normal Industrial Environment, Table 2. 
b) Corrosive industrial Environment, Table3 
c) Coastal & Marine Environment, Table 4 

 Notes 1. Primers and finish coats for any particular paint systems shall be from same 
manufacturer in order to ensure compatibility. 
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Table – 1 

Colour Coding Scheme for Pipes and Equipment 

SI. No. Content Ground Color First Color
Band 

Second Color 
Band 

1 COMPRESSED AIR
a)  Plant Air Sky Blue Silver Grey - 
b)  Instrument Air Sky Blue French Blue - 

2 GASES 

a) Charge Gas Canary Yellow Signal Red Smoke Grey 
b) Regeneration Gas Canary Yellow White Dark Violet 
c) Residue Gas Canary Yellow White French Blue 
d) LPG Canary Yellow Brilliant Green White 
e) Acetylene Canary Yellow Dark violet - 

3 ALL EQUIPMENT 

a) Such as vessels. columns, 
exchangers, etc. containing non- 
hazardous fluids. 

Light Grey   

b) All equipment containing hazardous 
fluids 

Canary Yellow   

c) Pipe carrying hazardous fluids Bar is to be 
replaced by 
Hazardous 
Marking as per 
IS: 2379 Clause 
7.1C 
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Table 2 

Normal Industrial Environment (Above Ground) 

Sl. 
No.

Description Temp. 
Range

Surface
Preparation 

Primer Finish Coat Total 
DFT

Remarks

1.0 External surface of equipment's and piping. 

1.1 -Do- -10 to 20 SSPC-SP-3 One coat 
P-2
50 
microns / 
coat 
(min) 

One coat F-4 
65 microns/ 
coat (min) 
Two coats F-
3, 30 
Microns/coat 
(min) 

175 Primer and 
Finish coat 
can be 
applied at 
ambient 
temp. 

1.2 -Do- 21 to 60 SSPC-SP-6 Two 
coats P-
1, 25 
microns/ 
coat 
(min.) 

Two coats of 
F-1, 20 
microns/coat 
(min) 

90 - 

1.3 -Do- 61 to 80 SSPC-SP-6 Two 
coats P-
3, 50 
microns/ 
coat 
(min) 

Two coats of 
F-13, 25 
microns/coat 
(min) 

150 - 

1.4 -Do- 81 to 250 SSPC-SP-6 Covered 
in Finish 
coat 

Three coats 
of F-11, 20 
microns/ coat 
(min) 

60 Paint 
application 
at ambient 
temp. curing 
at elevated 
temp. during 
start-up. 

1.5 -Do- 251 to 400 SSPC-SP-10 Covered 
in Finish 
coat. 

Three coats 
of F-12, 20 
microns/ coat 
(min) 

60 -do- 
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Table- 3 

Corrosive Industrial Environment (Above Ground) 

SI. 
No.

Description Temp. 
Range 

Surface
preparation 

Primer Finish Coat Total 
DFT

Remarks

1.0 External surface of un-insulated and other equipment 

I.1 - do - -10 to 
20

SSPC-SP-3 Two coat 
P-2, 50 
microns) 
coat (min.) 

Two coat F-
3, 30 
microns / 
coat (min.) 

160 Primer and paint 
application at 
ambient temp. 

1.2 - do - 21 to 
80

SSPC-SP-
10 

Two coats 
P-5, 35 
microns / 
coat (min.) 

Two coats 
F- 6, 100 
microns 
coat (min.) 

270 Paint application 
at ambient temp. 

I.3 - do - 81 to 
400 

SSPC-SP-3 Covered 
in finish 
coat 

Three coats 
F- 12, 20 
Microns / 
coat (min.) 

60 Paint 
application. 
at ambient temp, 
and curing at 
250'C for 4 
hours, 
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Table – 4 

Coastal and Marine Environment (Above Ground) 

SI. 
No.

Description Temp. 
Range 

Surface
Preparation 

Primer Finish Coat Total 
DFT

Remarks

1.0 External surface of equipment’s and piping. 

1.1 -do- -10 to 
60 

SSPC-SP-3 Two coats 
P-2, 50 
micron/ 
coat (min) 

Two coats F- 
3, 30 
Microns/coat 
(min.) 

160 Primer and 
Finish 
coat 
application 
at Ambient 
temp. 

1.2 do - 61 to 
80 

SSPC-SP-
10 

Two coats 
P-5. 35 
Microns. 
coat 
(Min.) 

Two coats of 
F-6, 100 
Microns/Coat 
(min.) 

270 -do- 

1.3 - do - 81 to 
400 

SSPC-SP-I0 One coat 
F-9, 83 
Microns/ 
Coat(Min.) 

- 85 Paint 
application 
at Ambient 
temp. 
Primer is 
acting 
as primer 
cum finish 
coat. 

1.4 - do - i) Upto 
80 

SSPC-SP- 
10 

One coat 
F-9, 6.5 
microns / 
coat (Min) 

One coat of 
F-2. 30 
Microns/coat 
(min.) 

95 Paint 
application 
at ambient 
temp. 

  ii) 8l to 
400 

SSPC-SP- 
10 

-do- -do- 85 Paint 
application 
at ambient 
temp. 
Primer is 
acting 
as primer 
cum 
finish coat. 

1.9.4 Precautions to be taken 

 Neither the environment of the site nor the marking labels of devices may be covered with paint and 
they must be kept free of paint splashes. To this end, it is advisable to use removable masking tape. 

 Paint splashes, leaks, etc. on any adjacent installations such as measuring apparatus, valves, 
pipes. sources of light, insulation, heat insulators, walls, concrete, etc, must immediately be wiped 
up and the damage repaired before the paint is dry. 

 Otherwise, the OWNER will be obliged to have the cleaning carried out at the expense of the 
Contractor. The paint recipient will only be opened at the time of use (unless otherwise specified by 
the manufacturer). 

 The product will be mixed in the recipient with the aid of suitable tools and thus homogenized. 
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1.9.5 Method of application 

 Normally, three methods of application will be used on the construction site for the paint products. 
i.e. with a brush, with a roller or with a spray gun. 

 The brush method makes it possible to obtain good penetration of the paint over irregularities in the 
metal. 

 Only this method will be used for application of the base coats, for retouching and for protrusions, 
welded areas, riveted joints or bolted joints: 

 The roller method may be used on large flat surfaces for the intermediate and topcoats. 

 The spray gun method must be used in accordance with the instructions of the manufacturer and 
carried out by qualified personnel. 

 The Contractor must guarantee that all safety measures have been taken for such work. The spray 
gun method may only he used on site for places that arc difficult to reach with the brush. In this 
case, a request must be made to the OWNER/ OWNER's Representative for a deviation. 

 All paintwork will be carried out with good brushes or rollers that are suitable for the type of paint 
being used and for the form of the material to be painted and fitted with short handles. The 
maximum length of the brush and roller handles will be 50 cm; longer handles may only be used for 
places that are absolutely inaccessible. The maximum width of a brush will be 13 cm. 

1.9.6 Application of the coating 

 Application of the paint will be carried out in accordance with best practice in order to obtain a 
homogeneous and continuous layer. The OWNER or the Approved Supervisory body demands that 
painting of a layer will only be started after acceptance by them of the surface preparation or of the 
previous layer of paint. 

 The layers of paint must have a uniform thickness. They must he spread in such a way that all 
concave parts are dried out and that the surface is completely covered and has a glossy 
appearance without leaving brush marks and without exhibiting bubbles, foam, wrinkles, drips, 
craters, skins or gums that arise from weathered paint, 

 Each layer must have the color stipulated in the tables of the present specifications, which clearly 
differs from the previous layer, taking account of the Color of the top layer, all of which for the 
purpose of being able to identify the number of coats and their order of sequence. If the color of the 
coats is not mentioned in the tables the color difference in consecutive coats must, if possible, he at 
least 100 RAL. The color of the top layer is given in the table. 

 The coating power should be such that the underlying layer is not visible. Only 1 layer per day may 
be applied, unless otherwise specified by the OWNER or the Approved Supervisory Body. 

 The drying times prescribed by the paint manufacturer must be strictly observed in relation to the 
environmental conditions before proceeding with the application of the next layer. 

 The dry coating thickness indicated in the description of the paint systems are minimum thickness. 
In this connection, the Contractor is obliged to contact the paint manufacturer and conform to his 
guidelines. The Contractor must respect the thickness specified by the supplier. 

1.9.7 Transporting treated items 

 In the case of works being carried out in a workshop, the metal structures will be surrounded by 
ventilated contraction film that prevents damage during transportation. This film may only be applied 
after complete polymerization of the paint. 

1.10 GROUND-LEVEL TRANSITION POINT  
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1.11 Polyester protection system 

 The Contractor will provide system 02 over the entire length of the pipes above ground and below 
ground and up to a height of 20 cm and a depth of 40 cm. perpendicular to the ground level mark. In 
each case, he must ensure that the jointing below the asphalt is in good condition and assures' 
faultless adhesion. He will apply the following products over the entire surface area, prepared in 
accordance with is Sa 3: 

 1) The primer of system 01. 

2) Reinforced polyester ± 20 cm above the ground level marker and ± 5 cm on the asphalt 
cleaned beforehand (application of reinforced polyester is carried out in accordance with the 
work method prescribed by the manufacturer). Moreover, in the case of PE, in contrast to 
asphalt, he will apply a polygon primer to PE immediately before applying the reinforced 
polyester. 

3) He will then apply the other coats of system 01a to the surface section and thus cover the 
reinforced polyester with about 5 cm. 

4) For new constructions, the polygon primer will be applied to PE and then subsequently 
processed as described under point 2. 

1.11.1 USE OF SCAFFOLDING 

 Mounting, maintenance and dismantling of scaffolding for carrying out adaptation and/or paintwork 
to surface gas pipes or gas transport installations in use; 

 The Contractor will specify the cost of scaffolding in the price list. 

 The supplementary rental price for delays attributable to the Contractor will be charged to him: 

 In his price quotation the Contractor should present the OWNER with diagrams of the 
scaffolding that he intends to install for carrying out the works of the OWNER. 

1.12 QUALITY CONTROLS AND GUARANTEE 

1.12.1 The Contractor is responsible for checking the weather conditions to ascertain whether the 
paintwork can be carried out within the technical specifications. 

 The Contractor should have the required calibrated monitoring apparatus for this purpose on site 
(with calibration certificates). The personnel who will have to use this apparatus should have the 
training for this purpose. 

 The OWNER or his representative and possibly the approved supervisory body indicated by the 
OWNER will maintain supervision during the works and inspect the works with random checks. A 
daily report will be drawn up in relation to the department that maintains supervision of these works. 

 The supplementary inspection and the supervision by the OWNER or the approved supervisory 
body do not diminish in any way the liability of the Contractor. The proper execution of the work and 
the materials used may be checked at any time. 

1.12.2 Reference Surfaces 

 At the start of the works. the OWNER or the approved supervisory body will indicate a few surfaces 
that the Contractor will prepare and cover in accordance with the recognized method of operation 
under the inspection and to the satisfaction of all parties ; the OWNER or his representative, the 
approved supervisory body. the contractor and possibly the paint manufacturer. These reference 
surfaces will serve as a point of comparison for the good adhesion of the paint on the installations 
as a whole. The parties will together work out a system for the identification of these surfaces in 
order to be able to monitor the conditions of the coatings over time. If the paintwork on a section of 
the installations is in a worse condition than the reference surfaces, the Contractor may be obliged 
to treat these parts again. 
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1.12.3 Measures to be taken in the event of a dispute 

 If on delivery of the works no agreement can be reached between the Contractor and the OWNER 
regarding the conformity of the works to the requirements of these specifications, an Approved 
Supervisory Body will he Called in. The Approved Supervisory Body will then carry out inspections' 
on site whereby the following assessment criteria wilt be used: 

 The Swedish standards ISO 8501-1 1988 SS 05.5900 concerning the degree of cleanliness 
of the areas derusted by blasting, by machine or by hand. 

 The wet film thickness of the paint will be measured in accordance with ISO 2808 or ASTM 
DI 212; 

 The dry layer thickness of the film will be measured electronically, will complete statistical 
information. in accordance will, ISO 2808 or ASTM D 1186. 

 The thickness of each layer will he measured in accordance with ISO 2808. ASTM 4138 or 
DIN 50986. 

 Adhesion tests will be carried out in accordance with ISO 2409. ASTM 3359 or DIN 53151. 

 Traction tests will he carried out in conformity with ISO 4624 or ASTM D 4541. 

 The rugosity will be measured electronically in accordance with DIN 4768; 

 The non-porosity will be measured with a test tension depending on the type of coating, the 
layer thickness and after consultation with the Paint manufacturer. 

 Any defects in the paint film may be inspected visually by means of a magnifying glass or 
microscope. If necessary a photographic report may be drawn up in accordance with ASTM 
Standard D 4121-82, 

 The final judgement of the Approved Supervisory Body is irrevocable and binding for the Contractor 
and the OWNER. In the event of non-conformity of the works with the criteria of these specifications, 
all costs arising from the inspection by the Approved Supervisory Body shall be borne by the 
Contractor. 

1.12.4 Guarantee 

 a) General Principles 

  The Contractor declares that he is aware of: 

 The maximum operating temperature of the surfaces to be covered. 

 The maximum permitted degree of humidity of the bearing surface. 

 The properties of the environment to which the surfaces to be covered are: subject. 

 b) Summary of the Guarantee. 

  The contractor fully guarantees the following without reservation: 

 The observance of all stipulations of the specifications for paintwork regarding, among other 
things: 

o The preparation of the surfaces. 
o The thickness of each layer. 
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o The total thickness of the covering. 

 The uniformity of the materials used. 

 The repair of all defects before delivery of the works. 

The Contractor will carry out the requested repair work as promptly as possible. 
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1.0 SCOPE 

This specification covers general requirements for welding of all types of station piping 
works. The specification covers the scope of work, basis of work, standards, specifications 
and normal practice to be followed by the contractor during execution of station piping works. 

 No supplier, vendor, manufacturer or fabricator shall subcontract the welding fabrication of 
any item without written approval from the OWNER. 

 The CONTRACTOR shall be fully responsible for works completed by him.  

2.0  CODES AND STANDARDS 

The related standards referred to herein and mentioned below shall be of the latest editions 
prior to the date of the purchaser's enquiry: 

a)         Indian codes and standards (OISD & PNGRB) augmented with the following: 

1. AWS (American Welding Society). 

a. A2.4 (Symbols for Welding and Non destructive Testing). 

b. A3.0 (Standard Welding Terms and their Definitions). 

c. A5.1 (Specification for Mild Steel Covered Arc Welding Electrodes). 

d. A 5.17(Specification for Bare Carbon Steel Covered Electrodes). 

e. A 5.18 (Specification for Carbon Steel Filler Metals for Gas Shielded Arc Welding). 

f. A 5.20 (Specification for Mild Steel Electrodes for Flux Cored Arc Welding Electrodes). 

2. Boilers and Pressure Vessels Act and Regulations. 

3. ASME B 31.3 Chemical Plant and Petroleum Refinery and Process Piping. 

4. ASME Sec. VIII Div. 1 - Pressure Vessels. 

5. ASME Sec. IX – Welding and Brazing Specifications. 

6. ASME B31.8 - Gas Transmission and Distribution Systems. 

7. ASME Sec V - Non-destructive examination. 

8. API Std 1104 – Standard for Welding Pipelines and Related Facilities. 

In case of conflict in the requirements of this specification and / or any of the above codes or 
standards, the requirement that is more stringent shall apply.  

All welding procedures used by fabricators and CONTRACTORS shall have been 
established and qualified in accordance with the appropriate sections of one or more of the 
codes and standards listed above, and approved by the OWNER. 
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3.0 WELDING PROCEDURES

3.1 General 

The CONTRACTOR shall submit welding procedures for review to the OWNER/ Consultant.  

The CONTRACTOR shall have a separate welding procedure for each method of welding he 
intends to employ during construction. A Procedure Qualification Record (PQR) shall be 
conducted and recorded for each WPS. The PQR shall be witnessed by the OWNER/ 
Consultant, and shall be supported with destructive testing lab report from the testing 
laboratory. 

All testing shall be performed and certified by OWNER approved testing laboratory, agency 
or equivalent. The written procedure must include the following details: 

a. The scope of work performed under the procedures. 

b. The base metals and applicable specifications. 

c. The welding process. 

d. Type, size, classification and composition of filler metals. (The specific brand name(s) of the 
flux-wire shall become an essential variable of the procedure qualification) 

e. Type of current and voltage range Amperage 

f. Width of electrode weave or oscillation 

g. Joint preparation and cleaning procedures. 

h. Tack welding procedures. Method of marking the location of tack welds to facilitate post weld 
inspection shall also be included 

i. Electrode polarity. 

j. Applicable welding positions. 

k. Preheat and inter pass temperatures. (Control method) 

l. Welding travel speed. 

m. Root preparation prior to welding from second side, (where applicable). 

n. Removal methods for weld defects and stray arc strikes. 

o. Inter pass-cleaning method. 

p. Repair welding. 

q. Post welding heat treatments (if required). 

r. Shielding gas, and flow rates 

s. Type of (GTAW) electrode, size and tip angle. 
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t. Welders qualified and deployed in production welds shall always bear an identity card in the 
manner so approved by OWNER/OWNER’s representative. 

3.2       Consumables

 The CONTRACTOR shall supply all the Owner/ Consultant approved welding consumables 
necessary for the execution of the job such as electrodes, filler wires, argon etc. The cost of 
all such consumables shall be deemed to be inclusive in the rates of welding. 

 The welding electrodes and filler wires supplied by the contractor shall confirm to this 
specification and standard codes and shall be of the make approved by the OWNER/ 
Consultant.  The contractor shall submit all test certificates to the Engineer in Charge for 
review and approval. 

 The contractor shall submit batch test certificates from the electrodes manufacturers, giving 
details of physical and chemical tests carried out by them, for each batch of the electrodes to 
be used.  

 The contractor shall conduct Electrode Qualification Tests (EQT) and record the parameters 
for each batch. The EQT shall be witnessed and the test reports shall be reviewed by the 
Owner/ Consultant. No electrode shall be used without successful EQT of it’s batch.   

 The electrodes, filler wires and flux used shall be free from rust, oil, grease, earth and other 
foreign matter, which affect the quality of the welding.  

 All coated metal arc-welding electrodes shall comply with the latest edition of AWS 
specification A 5.5 and A5.1 type unless approved otherwise by the OWNER. 

 All welding consumables, including fluxes shall be supplied in sealed containers and stored 
in a dry location at a minimum temperature of 68°F/ 20 C and a maximum relative humidity 
of 60%. Low-hydrogen electrodes, after removal from factory sealed containers, shall be 
stored at a minimum temperature of 150°F/66 C or as per manufacturer recommendations 
and suitably dried using a portable oven prior to every use. 

 The welding filler metals shall have a chemical composition as near as possible to the parent 
metals to be welded. The finished weld as deposited, or after post weld heat treatment 
(PWHT) when required, shall be at least equal to or greater than the parent metal in terms of 
unit strength, ductility, and other physical properties and in resistance to corrosion, hydrogen 
attack, or other operating environment factors as required. Permission to change filler metals 
to those other than the ones qualified in accordance with this specification must be obtained 
in writing, from the OWNER/ Consultant. 

 Electrode and rod diameters shall conform to the parameters of the weld procedure 
specification. 

 The CONTRACTOR shall provide adequate drying ovens and take proper precautions in the 
storage and handling of low-hydrogen electrodes. 

 Electrodes and filler rods shall be protected from mechanical damage or deterioration. All 
unidentified damaged or deteriorated electrodes or filler wires shall be removed from the 
working area and rejected. Any low hydrogen type SMAW electrodes not contained in 
heated quivers shall be removed from the site. Electrodes shall not be exposed to wet or 
high humid conditions. 

 Care of welding consumables is the responsibility of the CONTRACTOR however, the 
following are minimum requirements: 
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 Low-hydrogen SMAW electrodes shall be kept in commercial electrode ovens after the 
factory container has been opened. The electrode holding oven temperature shall be 
maintained between 175°F (79°C) and 250°F (121°C). Any low-hydrogen SMAW electrodes 
that have been exposed for more than 4 hours prior to restocking into the holding oven or 
any SMAW low-hydrogen electrodes that have become wet or have damaged coatings shall 
not be used and shall be immediately removed from site. 

 Other (non-low-hydrogen) SMAW electrodes shall be kept in a dry and dust-free enclosure 
after opening of the factory container. These non-low-hydrogen electrodes shall be held at a 
temperature below 150°F (66°C). 

 Bare wire and bare filler rod (GTAW) shall be stored in a dry and free from dust, grease etc. 

3.3 Welding Process

 Welding of various materials under this specification shall be carried out using one or more 
welding process as given below with the approval of the ENGINEER IN CHARGE. 

 Shielded Metal Arc Welding Process (SMAW) 

 Gas Tungsten Arc welding process (GTAW) 

 The CONTRACTOR shall have a separate welding procedure for each method of welding he 
intends to employ. 

 Automatic and semiautomatic welding processes shall be employed only with the express 
approval of the ENGINEER IN CHARGE. The welding procedure shall be adopted and 
consumables used shall be specifically approved. 

 A procedure qualification record (PQR) shall be included for each WPS. The PQT shall be 
witnessed by the OWNER/ OWNER’s Representative or shall be supported with the lab 
report from the testing laboratory, if so previously agreed to by the OWNER. 

 A combination of different welding process could be employed for a particular joint only after 
duly qualifying the welding procedure to be adopted and obtaining the approval of 
ENGINEER IN CHARGE. 

 The CONTRACTOR shall only employ welders who have a valid welding certificate for the
procedures being used. 

 The CONTRACTOR shall have all welders tested in accordance with the applicable code or 
standard. Testing shall be at the Contractor's expense including test pieces. Irrespective of 
pre qualification all welders proposed to be deployed in the work shall be tested and 
qualified afresh. 

 No welder shall be allowed to make any weld for which he is not qualified. 

 Welding with larger-size electrodes for specific applications may be allowed only if each 
welder qualifies with the largest-size electrode to be used in production. This option is strictly 
at the OWNER discretion.  OWNER shall specify the details of the welder qualification tests. 

 For carbon steel, filler wire combinations shall be chosen such that the deposited hardness 
of the cap pass shall not exceed 240 BHN. For low-temperature materials and other 
materials heat input shall be minimized and comply with the WIPS parameters. 

 The CONTRACTOR may propose alternate process in addition to those listed. Any 
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proposed process shall require written OWNER approval and qualification prior to implement 
CONTRACTOR and OWNER shall agree on tests, results, and other criteria before OWNER 
approval is granted. 

 All butt welds in pipe smaller than 60.3 mm O/D ("NPS 2" inch) Schedule 40 shall be made 
by GTAW, Root pass by gas metal arc is acceptable for pipe larger than 60.3 mm O/D (NP 
(2'') inch). 

 Permanently installed backing rings shall not be used, 

 All butt welds in pressure equipment shall have the same chemical and mechanical 
properties as the parent metal. 

 All welding procedures must be qualified for Charpy V impact testing when the Code 
requirements indicate that the parent material requires impact testing. When impact tests are 
required, tests shall be taken from the weld metal, fusion line, 2mm from fusion line, and 
5mm from fusion line. 

 The electrodes shall be purchased from the list of approved manufacturer's and the same 
shall be supplied with proper certificates and batch certificates. 

Extreme care shall be taken to ensure that electrode separation by classification is 
maintained in the CONTRACTOR's inventory. All storage bins and ovens for welding 
consumables shall be clearly labeled. In addition, all GTAW bare rod filler metals shall be 
tagged with the AWS designation of the filler metal. Any welding consumable that cannot be 
readily identified shall not be used for welding. 

 All pressure containing welds shall be of a minimum of two passes with overlap of starts and 
stops. This shall include socket welds and seal welds of threaded connections. 

 Weld stops and starts shall be staggered so that adjacent weld passes do not contain stops/ 
starts within 25mm (1 inch) of each other. 

 The width of weave during production welding shall be within the acceptable limit of the 
OWNER approved and qualified welding procedure, qualification certificates, and production 
welding operating sheets. As a norm this will be limited to a maximum of 3 times the core 
diameter of SMAW electrodes, whichever is less. 

 Each weld pass layer shall be completed in one full cycle/ circumference before proceeding 
with the next. Blocking out or segmental welding is not permitted. 

 All tools and equipment used in the welding operations shall be in first class operating 
condition and shall be of sufficient capacity to ensure welds of the specified quality are 
achieved throughout the work. It shall be the right of the OWNER to request at any times the 
re-calibration of gauges and meters. etc. to ensure compliance with welding procedure-
operating sheets/ WPS. 

3.4 Joint Preparation 

 The surface of the pipe at the weld area shall be free from dust, grease, scale, paint, grit or 
any other foreign material, which may adversely affect the final weld quality. 

 Bevels shall be 37½° and all field cuts shall be normal to the axis, of the pipe, Miter welds are 
prohibited. 
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 All pipes shall be beveled for welding with an approved mechanical beveling machine. 

 Damage to bevels, which could possibly affect the quality of the weld, shall be repaired prior 
to welding. If repair cannot be done, the pipe shall be cut and the pipe end re-beveled. 
Lamination check by UT method shall be done prior to welding of gas cutting end pipe. 

 Where welding pipe both to a flange or another pipe or component, there must be a band of 
at least 25 mm (1 inch) wide around the internal / external joint weld preparation that is 
ground to bright metal, and is free of all foreign matter, 

 To assure proper spacing and alignment in accordance with the applicable Code, an 
approved lineup clamp shall be used. 

 All welds shall conform to the straightness and alignment specified herein. Correction of 
improperly fitted parts shall be accomplished by disassembly and refitting. Reworking by 
hammering or flame straightening shall not be permitted. 

 The ends of piping components to be joined shall be aligned as accurately as is practicable 
within existing commercial tolerance on diameters, wall thickness, and out of roundness. 
Maximum bore mismatch shall not exceed 1/16” inch (1.6 mm), Alignment shall be 
preserved during welding. 

 When joints of unequal thickness are joined, the joint preparation shall be as per ASME B 
31.8. 

 Maximum bore mismatch shall not exceed 0.8mm (1/32 inch), Where ends are to be Joined 
and the internal misalignment due to difference in wall thickness, etc. exceeds 1.6 min (1/16 
inch), the wall extending internally shall be internally trimmed. Internal machining shall be 
performed so that the inside diameters of the components coincide. 

 When cutting pipe to length, it should be cut by mechanical means. if practical. Ends that are 
to be connected to flanges, either in the shop or in the field, must be cut true and square. 

3.5 Preheating 

 Preheat for pressure piping and furnace tubs shall be in accordance with ASME B31.3 and 
B31.8. 

 All pipe joints having a wall thickness greater than 9.5 mm (0.375") shall he preheated to 
100°C prior to welding when the ambient temperature is less than 10°C (50 °F). 

 Preheating shall he carried out with an approved torch system or with electrical induction 
coils which will provide uniform heating. 

 The preheating area shall be at least 200 mm (8") wide centered about the weld and shall 
extend around the entire circumference of the pipe. 

 Preheat temperatures shall be checked with temperature sensitive crayons or by other 
approved methods. 

 If a joint requires preheating, the same temperature requirements shall be maintained for 
each succeeding pass, 

3.6.  Welding Details

3.6.1 All pressure welding shall be performed in accordance with approved and qualified welding 
procedures as required per code.  
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3.6.2    Each weld shall be uniform in width and size throughout its full length. 

3.6.3 Each layer or welding shall be smooth and free of slag cracks, pinholes, undercuts       
(Internal and external), porosity and excessive bead shall be completely fused to the         
adjacent weld beads and base metal. 

3.6.4 The cover pass shall be free of coarse ripples, irregular surface, non-uniform pattern, high 
crown, deep ridges or valleys undercut, arc strikes, porosity, undercut, slag, or shatter. 

3.6.5 Butt welds shall be slightly convex, of uniform height, and have full penetration, unless 
otherwise approved. 

3.6.6 For piping, limitations on weld reinforcement shall apply to the internal surfaces as well as to'

the external.  

3.6.7 Fillet welds shall be of a specified size with full throat and the legs of uniform length. 

3.6.8 Arcs shall only be struck in the weld groove. A controlled arc must be maintained while 
welding. Should an arc strike occur, it shall be removed by grinding and the area shall be 
etched (10% Nital) to confirm heat affected area removal, and MT examined to ensure 
absence of any surface cracking. 

3.6.9 After each pass the layer of weld metal must be cleaned to remove all slag, scale dirt etc. 
wire brushes, grinder, or chipping hammer shall be used as needed to prepare proper 
surface for each succeeding weld pass.  

3.6.10 Repair, chipping or grinding of welds shall be done in such a manner as not to gouge, 
groove or reduce the base metal thickness. 

3.6.11 No welding shall be done if the temperature of the base metal is below 50°F. Nor shall there 
be any welding done if there is moisture, grease, or any foreign material on the joint to be 
welded. 

3.6.12 A qualified welder shall make tack welds. Cracked lack welds shall be completely ground out 
and NDE by MT/PT prior to re-weld. 

3.6.13 The CONTRACTORS shall make no substitution of materials or modifications to details 
without the prior written approval of the OWNER. 

3.6.14 Welders and welding operators shall not be qualified on production welds.  

3.6.15 The CONTRACTOR shall ensure that welders and welding operators are only employed on 
those parts of the work for which they are qualified. 

3.6.16 Each welder and welding operator shall possess an appropriate temperature-measuring 
device. All supervisors shall possess a copy of the approved welding procedures.  

3.6.17 Alternatively, welding procedures may he clearly display at each welding location. Welders 
shall be familiar with the requirements of the appropriate approved welding procedures. Any 
welder found not complying with the approved welding procedures during production welding 
shall be removed from the work and the non-conforming weld(s) may be completely 
rejected, at the discretion of the OWNER. 

3.6.18 No welding should be undertaken without approved WPS. 

3.6.19 The OWNER will not provide any WPS for the CONTRACTOR. 
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3.7 Welding Techniques 

3.7.1 General 

a)    All welding shall be performed in accordance with an approved and qualified welding 
procedure. 

3.7.2 Cleaning 

a)       All weld impurities shall be removed between passes. Cleaning may be done with either hand 
or power tools. 

b) All rough irregularities in the cover pass and weld spatter shall be removed.  

3.8 Weld Identification 

            Each finished weld shall be clearly marked to identify the portion made by each welder. 

3.9       Defects and Repairs

 Welds containing defects not exceeding an aggregate of five (5) percent of the length of the 
root bead may be removed by grinding, chipping or arc gouging and re-welded in 
accordance with an approved procedure. Welds containing defects exceeding that amount 
shall be cut out and replaced. 

 When defects are ground out the entire weld shall be preheated to a temperature of 150 °C 
(300 °F) prior to welding. 

 All repaired welds shall be radio graphed or by the same method of original defect detention. 
Repairing of Diameter Less than 2 inch is not allowed and the joint shall be cut and reweld. 

3.10 WELDING PROCEDURE QUALIFICATION

 Welding procedure qualification shall be in accordance with the relevant requirement of 
ASME Sec. IX latest edition or other applicable codes and the job requirements. The 
Contractor shall submit the welding procedure specification immediately after receiving the 
order. Owner’s representative will review, check and approve the welding procedure 
submitted and shall release the procedure for qualification test. The complete set of test 
result as per ASME sec. IX shall be submitted to the OWNER/ OWNER’s representative for 
approval immediately after completing the procedure qualification test and at least 2 weeks 
before the commencement of actual work. Standard test specified in the code shall be 
carried out in all cases. In addition to these test the following test shall be carried out. 

a) Macro/ Micro Examination. 

b) Hardness test. 

c) Dye Penetrate examination. 

d) Charpy V-notch Impact test at Weld and HAZ at (-) 20 °C 

 These tests shall be carried out on specimens depending upon the type of base material, 
operating conditions and requirements laid down in the detailed drawing and specification. It 
shall be the responsibility of the Contractor to carry out all the tests required to the 
satisfaction of the OWNER/ OWNER’s representative. 
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3.11 Welder’s Qualification

 Welders shall be qualified in accordance with the ASME sec. IX or other applicable codes. It 
shall be the responsibility of the Contractor to carry out qualification tests of welders. 

 No welder shall be permitted to work without the possession of identity card. 

 If a welder is found to perform a type of welding or in a position for which he is not qualified, 
he shall be debarred from doing any further work. All welds performed by an unqualified 
welder shall be cut and redone by a qualified welder at the expenses of the contractor. 

3.12 Destructive Testing 

 OWNER has the authority to order the cutting of up to 0.1% of the total numbers of welds 
completed for subjecting to destructive test at no extra cost to OWNER. The destructive 
testing of joints shall be as per ASME- Sec IX welding procedure qualification. 

 In addition, welds already cut out for defects for any reason may also be subjected to 
destructive testing. The sampling and the re-execution of welds shall be carried out by the 
contractor at his own expenses. If the results are unsatisfactory, welding operations shall be 
suspended and may not be restarted until the causes have been identified and the 
contractors have adopted measures which guarantee acceptable results. 

 If it is necessary in OWNER opinion the procedure shall be re-qualified. The weld joint 
represented by unsatisfactory welds shall stand rejected unless investigation proves 
otherwise. 

4.0 NON DESTRUCTIVE EXAMINATION

4.1 General 

a) This specification shall govern the basic requirements for Non Destructive Examination 
(NDE) as it applies to the fabrication, testing and inspection of all Pressure Piping, and 
Transmission Piping. 

b)  No supplier, vendor, manufacturer or fabricator shall subcontract the non destructive 
examination of any such equipment without written approval from the OWNER, and the 
OWNER will not issue such an approval unless the proposed NDE SUB-CONTRACTOR has 
received prior OWNER approval for the type of NDE work proposed. 

4.2  NDE Company Certification

 All Non Destructive Examination (NDE) CONTRACTORs contracted by the OWNER or 
working for fabricators or CONTRACTORs carrying out work on the OWNER behalf shall 
have in place an up-to-date Quality Control Manual and Code of Practice which shall cover 
the following: 

i) All aspects of NDE for which the CONTRACTOR’S SUB-CONTRACTOR is qualified. 

ii) Current resumes of all presently employed personnel including their certifications (PCN, 
ASNT, CGSB or equivalent). 

iii) All proposed specific NDE procedure, 

 A registered copy of QC manual shall be made available to OWNER and shall be reviewed 
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and approved by the OWNER quality assurance personnel prior to services being used.  

 The OWNER will review and approve element's i), ii) & iii) above: prior to start on any said 
company work. Any approval given by the OWNER does not relieve the CONTRACTOR of 
his obligations under governing, codes, rules and specifications. 

 All equipment shall be certified and current, to recognized calibration standard and in first 
class working condition. 

 All the government and regulatory HSE requirements shall be fully complied. 

4.3 Visual Inspection

a) Visual examination shall be carried out before, during and after fabrication in accordance 
with ASME Sec. V article 9 and ASME B31.3. 

b) Cracks, (regardless of size and location) and under cutting or any evidence of poor 
workmanship, materials, etc., if not repairable shall be cause for rejection. 

c) Welds shall be visually inspected wherever accessible in accordance with the following 
requirements: 

1. Internal misalignment 1.5 MM or Less 
2. Cracks or lack of fusion None permitted. 
3. Incomplete penetration (for 

other than 100% 
Radiography butt-weld) 

None permitted. 

4. Surface porosity and 
exposed slag inclusions 
(4.7mm.Nom Wall thickness 
and less) 

Not permitted 

5. Concave root surface 
(SLICK UP) 

For single sided welded joints concavity of the root 
surface shall not reduce the total thickness of joint 
including reinforcement to less than the thickness of 
the thinner of the components being joined. 

6. Weld ripples irregularities 2.5 MM or Less
7. Lack of uniformity in bead 

width 
2.5 MM or Less 

8. Lack of uniformity of leg 
length

2.5 MM or Less 

9. Unevenness of bead 2.0 MM or Less 
10. Weld undercutting 0.8 mm or 12.5% of pipe wall thickness, whichever 

is smaller and there shall not be more than 2 in. (50 
mm) of undercutting in any continuous 12 in. (300 
mm) length of weld 
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11. Overlap 1.5 MM or Less 
12. Bead deflection 2.5 MM or Less 
13. External weld reinforcement and internal weld protrusion (when backing rings are 

not used) shall be fused with and shall merge smoothly into the component 
surfaces. The height of the lesser projection of external weld reinforcement or 
internal weld protrusion from the adjacent base material surface shall not exceed 
the following limits 

 Wall thickness of thinner 
component joined by butt 
weld (MM) 

Weld reinforcement or internal weld protrusion (MM) 
Max 

 6.4 and under 1.6
 Over 6.4 – 12.7 3.2
 Over 12.7 – 25.4 4.0
 Over 25.4  4.8
14. Throat thickness of fillet welds: 

Nominal thickness x 0.7 or more. 
15. FLATTENING 

Flattening of a bend, as measured by difference between the nominal outside 
diameter and minimum or maximum diameter at any cross section shall not 
exceed 5% of the nominal outside diameter of pipe. 

16. REDUCTION OF WALL THICKNESS 
Reduction of wall thickness of a bend, as measured by difference between the 
nominal thickness and minimum thickness shall not exceed 10% of the nominal 
wall thickness of pipe. 
Welds having any imperfections which exceed the limitations specified in various 
clauses shall be repaired by welding, grinding or overlaying etc. 

 However repair of welds shall be allowed only once.  

4.4 Radiographic Examination  

4.4.1 General 

a) The quality of radiographs shall meet or exceed all requirements of the appropriate       
International standards and applicable general specifications. 

b) X - Ray is the preferred radiographic method. Use of Gamma ray for examination is      
            not permitted. 

c) Particular attention shall be paid to using radiographic ultra fine grain film suitable for   the 
application, maintaining correct radiographic geometry during exposure, obtaining correct 
density also required by the appropriate standard and the correct placement and exposure of 
image quality indicators (IQI's or penetrameters). 

d) ASTM wire type IQI's are preferred. The OWNER may permit the use of ASTM whole type 
IQI's on a pre-approved basis, provided the NDT CONTRACTOR can demonstrate 
satisfactory results. 

e) Radiographic technique shall produce maximum contrast and good definition of IQI wires 
and shall obtain minimum radiographic density of 2.0 in the weld image. Fluorescent 
intensifying screens shall not be used. 
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f) Max radiographic density shall be 4.0 in all areas of the weld and parent metal. 

g) The inability to view the appropriate wire or hole on any radiograph shall be cause for 
automatic rejection of that radiograph which shall be re-radiographed at no expense to the 
OWNER.

4.4.2   Operator Certification 

a) Radiographers supplied by the CONTRACTOR shall be certified to ASNT Level II, AWS QC 
and as per AWS B1.10 (guide for non-destructive inspection of welds). 

b) An operator qualified to ASNT Level I may assist the Level II operator but all film and 
sentencing interpretation shall be carried out by a Level ll or higher operator who shall sign 
off all report sheets. 

c) Visual welding inspection shall be conducted only by a qualified welding inspector, who shall 
have a minimum AWS (QC. I) CWI or CSWIP 3.1 certification. 

d) The OWNER shall review and approve all QA/QC personnel prior to deployment on the 
project. 

4.5      Magnetic Particle Testing (MPT) 

a) MPT shall be carried out in accordance with the requirements of ASME Section V Article 7 & 
Section VIII DIV 1, Appendix 6 and as modified by this specification. 

b) AC electromagnetic yokes shall be used. A background of white contrast paint shall be used 
in conjunction with a black magnetic ink (wet particle). The technique shall be carried out in 
the continuous mode and two examinations shall be carried out at right angles to cover for 
both transverse and longitudinal defects. There shall be sufficient overlap to allow 100% 
coverage. 

c) All unacceptable or spurious indications found by this method shall be investigated and 
removed by grinding followed by thickness check. 

4.6 Dye Penetrate Test (DPT) 

a) DPT shall be carried out accordance with the requirements of ASME BPV, Section V, Article 
6, & ASME Section VIII DIV 1, Appendix 8, and as modified by this specification. 

b) Unless requested otherwise, DPT shall be carried out using the solvent removable method. 

c) If necessary welds may be lightly dressed to facilitate DPT testing or to assist in the 
interpretation of any indications.  

d) All unacceptable or spurious indications found by this method shall be investigated and 
removed by grinding followed by thickness check. 

4.7 ULTRASONIC WELD EXAMINATION (UT) 

4.7.1    Ultrasonic Operators 

a) Ultrasonic operators supplied by the NDE CONTRACTOR shall be certified to a General 
Standards Board (ASNT/PCN) approved by the OWNER. 

b) Ultrasonic testing shall be carried out by minimum ANST Level-II qualified personnel. 
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4.8 Extent of Inspection And Testing 

4.8.1
a) Piping systems which are designed and constructed in accordance with ASME Standard 

B31.3, Chemical Plant and Petroleum Refinery Piping shall be radiographed as per Table II. 

b) Piping systems which are designed and constructed in accordance with ASME B31.8 
standard for gas pipeline systems shall have all welds Ultrasonic and Radiographically 
inspected for 100%, 

4.8.2  Hardness testing shall be carried out of welds on vessels and piping in sour or corrosive 
service and 10% of local PWHT weld as per ASTM Specification E 10, ANSI 1331.3. 

4.8.3 Ultrasonic Testing 

a) UT testing shall be carried out as per ASME B31.3 and ASME Sec. V article 5. 

b) All category 'D' welds which are not being radio graphed and all other welds configuration, 
which does not permit to be radio graphed, shall be ultrasonic tested.  

c) All tie-in welds where pressure testing are not possible shall be radiographically as well as 
ultrasonically tested in addition to MPT/ DPT. 

TABLE-I 

EXAMINATION CATEGORIES 

Notes:

(1) Irrespective of category, all process piping connection shall be hydrostatically as well as 
pneumatically tested with 6 hours of holding period. 

(2) Golden Tie-in joints root & hot pass shall be examined by DPI. Final weld shall be examined 
by MPI, RT & UT. 

CATEGORY I HIGHER DUTY PIPING 
Severe cyclic conditions as indicated in the respective      

            isometric drawings, all service. 
Carbon Steel material, ASME rating 600# all services 
All ASME classes for lethal substances.(Category `M'   

            fluid service) 

CATEGORY II NORMAL FLUID SERVICE 
ASME rating 150 & 300# not covered by Categories I & III 

CATEGORY III CATEGORY 1) FLUID SERVICE 
ASME rating 150 for all systems in Category `1' Fluid services 
such as: 

Service air 
Instrument air 
Open Drains 
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TABLE – II 

EXTENT OF TESTING AND INSPECTION 

METHOD EXAMINATION 
CATEGORY I 

EXAMINATION 
CATEGORY II 

EXAMINATION 
CATEGORY III 

Visual 100% 100% 100% 

MPI (or DPI for 
non-
ferromagnetic 
materials) (Note 
2)

100%
examination of 
all branch and 
attachment
welds 

100% examination 
of 1 in 10 branch 
and attachment 
welds 

100% examination of 1 in 
10 branch and attachment 
welds 

RT (butt weld) 
(Note 1) 

100%
examination of 
all welds 

100% examination 
of 1 in 10 welds 
(Nose 5) 

100% examination of I in 
10 welds 

UT (Branch 
weld) (Note 5) 

100%
examination of 
all welds 

0 0 

 Hydro test and  
Pneumatic test 

Yes Yes 
(Note 3) 

Service Test 

Minimum 
Duration 

6 hour 6 hour 6 hour 

Records Yes Yes Yes 

Notes:
1)    Ultrasonic testing, in lieu of radiography, is acceptable only where radiography is not 

practicable e.g. branch connections. 
2) UPI or DPI test of branch welds to be performed prior to and lifter attachment of 

compensating plate if applicable. 
3) Open drains vents or other open ended line shall be leak tested only. 
4) For piping within skid packages, the CONTRACTOR shall use this table as a guide only and 

prepared NDE plan for review and approval by OWNER as required in the respective 
package specification. 

5) VAT required where wall thickness of scanning surfaces are less than 10mm and where 
branch size is less than NPS 4". Non-ferrite materials shall not be examined with UT 
methods. 

6) RT shall be 20% of welds for all class 300# series. 

5.0 REPAIRS OF WELDS 

5.1 With the prior permission of ENGINEER IN CHARGE welds that do not comply with the 
standards of acceptability shall be repaired or the joint cut out and re-welded. 

 A separate welding procedure specification sheet shall be formulated and qualified by 
CONTRACTOR for repair welds simulating the proposed repair to be carried out. Separate 
procedures are required to be qualified for (a) through thickness repair (b) external repair 
and (c) internal repair. Welders shall be qualified in advance for repairs. The root pass, for 
repairs opening the root, shall be replaced by the vertical uphill technique. The procedure 
shall be proven by satisfactory procedure tests to API 1104 including the special 
requirements of the specification, and shall also be subjected to metallographic examination, 
hardness surveys and Charpy test to determine the effects of repair welding on the 
associated structure. 
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 Root sealing or single pass repair deposit shall not be allowed. Internal root defects shall be 
ground thoroughly and welded with a minimum of two passes. However, while grinding for 
repairs, care shall be taken to ensure that no grinding marks are made on the pipe surface 
anywhere. 

 The repair shall be subjected, as a minimum requirement, to the same testing and inspection 
requirements as the original weld. Re-radiography of the repaired area shall be carried out. 
In addition, a minimum of 6” weld length on the either side of the repaired area, shall be re-
radiographed. A 100% ultrasonic test shall be done at the repaired area externally. Any 
repaired area that is wide, irregular or rough shall be rejected and a full cut out shall be 
done. 

 Repairs are limited to a maximum of 30% of the weld length. Welds containing cracks shall 
be cut out and rebeveled to make a joint. COMPANY shall authorize all repairs. 

5.2       Weld Rejected by Accumulation of Defects 

 Where a weld is rejected by accumulation of defect clause, as defined by API 1104 and this 
specification, repairs within these limitations are permitted. Defects in the filling and capping 
passes shall be repaired preferentially. 

6.0 INSPECTION

6.1 The CONTRACTOR shall extend all facilities, assistance and co-operate fully with the 
OWNER in all aspects of inspection and NDE and shall give adequate notice of any required 
fabrication inspection stages, together with sufficient time for thorough inspection by the 
OWNER. OWNER shall have the right to establish hold points at any point in the fabrication 
sequence. 

6.2 Although is the Contractor’s primary responsibility to perform weld examination, OWNER 
shall have the right to observe the examination of all welds by nondestructive means. The 
inspection may be at any time before, during and after fabrication. The CONTRACTOR shall 
conduct daily NDE percentage of welds to assess weld quality. Up-to-date examinations are 
required to identify and prevent the reoccurrence of weld defects on subsequent welds. 
Records and evidence of all weld examinations shall be available at all times for OWNER to 
review and approve. 

6.3 OWNER may use any method of inspection necessary to establish quality control and 
ensure adherence to welding procedures. OWNER shall have the right to accept or reject 
any weld not meeting the requirements of this specification. 

6.4 OWNER reserves the right to perform inspection at shop / field where fabrication and 
erection of piping is in progress for (but not limited) for the following objective: 

a) To check conformance to relevant stands and suitability of various welding equipments and 
welding performance.  

b) To witness the welding procedure qualification. 
c)         To witness the welder performance qualification. 
d)         To witness the Electrode qualification Test. 

6.5 Contractor shall intimate sufficiently in advance the commencement of qualification test, 
welding works and acceptance tests to enable the owner/ owner’s representative to be 
present to supervise them. 
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6.6 Any discrepancies between the approved WPS and the production welds noted by OWNER, 
any or all of the work made under these conditions is subject to rejection. 

7.0 DOCUMENTS TO BE SUBMITTED BY THE CONTRACTOR

a) Electrode and welding consumables qualification records for the welding consumables 
tested and approved for the work. 

b) Batch test certificate, for the electrodes used, obtained from the Electrode Manufacturers. 
c) Proposed heat treatment chart procedure. 
d) Heat treatment chart. 
e) Weld joint tensile, hardness test, Impact test result. 
f) Welding procedure specification immediately after receipt of order. 
g) Welding procedure qualification records. 
h) Welder performance qualification records immediately after conducting welder qualification 

tests. 
i) Radiography procedure and the NDT procedure. 
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I           GENERAL 

1.0 SCOPE 

 This specification covers general requirements of fabrication and installation of aboveground 
and underground piping systems at site. The specification covers the scope of work of 
contractor, basis of work to be carried out by contractor and standards, specifications and 
normal practice to be followed during fabrication and erection by the contractor. Its scope is 
essentially the same as that of ASME Code B31.3. This specification shall apply to all piping 
installed by or pre-fabricated for installation by CONTRACTOR 

2.0 CODES AND STANDARDS 

 Unless otherwise stated the design of piping systems shall confirm to the requirement of 
latest edition of following Codes and Standards. 

i) ASME B31.8  - Gas Transmission and Distribution piping systems 

ii) ASME B31.3  - Process piping for refineries and chemical plant and terminals. 

iii) API 1104  - Standard for Welding Pipelines and related facilities. 

iv) API 1105  - Bulletin on construction practices for oil and products            
pipelines. 

v) OISD 118              - Layout of Oil & Gas Installations 

vi)        API 598   - Valve Inspection and Test 

Dimensional Standards 

            Flanges       - ASME B16.5, B 16.47  
Welding Fitting      - ANSI B16.9, B16.11  
Pipe        - ANSI B36.10  
Gaskets       - ANSI B16.20, B16.21  
Butt Weld Ends      - ANSI B 16.25  
Spec. for line pipe      - API 5L  
Valves – Flanged, Threaded end Welding end  - ASME B 16.34  

In the event of any conflict between the requirements of this specification and any code/ 
standard, the most stringent requirement shall be followed. 

                               

                                                                                                                                                                            
II PIPING FABRICATION

1.0 GENERAL 

 Fabrication and erection of all piping systems by CONTRACTOR shall be in accordance with 
this specification and applicable drawings and standards. 

a) Fabrication and erection of supporting elements i.e. shoes, guides, stop anchors, clips, 
cradles etc, shall include applying one coat of epoxy red oxide zinc phosphate primer 
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(Minimum DFT 100 ) and two coat of final painting of high build epoxy paint 125  for each 
coat.

b) Fabrication and erection of supporting fixtures i.e. brackets, cantilever struts etc. shall  
include application of one coat of epoxy red oxide zinc phosphate primer (Minimum DFT 
100 ) and two coat of final painting of high build epoxy paint (Min. 125  per coat) 

c) Fabrication and erection of drain assemblies  

The contractor shall fabricate all pipe work in conformity with the requirements of pertinent 
general arrangement drawings and specifications where specific details of fabrication are not 
indicated on the drawings or not specified, herein, fabrication and erection shall be done in 
accordance with ASME B 31.3/ ASME B 31.8 latest edition. 

2.0 CUTTING 
Following shall be applied for all cutting works: 

2.1 For laying out headers, tees, laterals and other irregular details, cutting templates shall be 
used to ensure accurate cutting and proper fit-up. 

2.2 Machine cut bevels to form the welding groove are preferred in carbon steel pipe. However, 
smooth, clean, slag free false cut bevels are acceptable. 

2.3 Cutting of pipes may be done either by mechanical means or by thermal cutting. Whenever 
cutting is employed all oxides and traces of previously melted metal and occasional notches 
shall be removed from edges by grinding or machining. 

2.4 Pipe cutting is to be performed using sawing only for galvanized, stainless steel and copper 
nickel materials. 

2.5 Cutting shall be made with suitable allowance taken in to account for shape of connections 
and shrinkage due to cutting and welding. 

2.6 All cutting shall follow the outline of the templates. 

2.7 Special care shall be taken to remove internal burrs resulting from cutting especially on 
pipes equal to or less than 2” NPS in diameter. 

3.0 WELDING 

3.1 Welders shall be qualified in accordance with the Welding Specification ENG-STD-PI-DOC-
TS-009 and other applicable standards i.e. ASME SEC. IX. 

3.2 The joints to be field welded shall be beveled as per ASME B 16.25. 

3.3 Adjacent sections of longitudinally welded pipe that are joined by butt-welding shall have the 
longitudinal weld seams positioned so that they are at least 30 degrees apart from the 
horizontal centerline. 

3.4 Wherever possible, longitudinal weld seam should not be located on the top or bottom of the 
line so that branch connections are not positioned on the seam.  

3.5 No backings strips/ rings shall be used. 

3.6 Welding shall be is per approved as per Welding Procedure Specification (WPS) and 
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Procedure Qualification Record (PQR). 

3.7 Non-Destructive Testing (NDT) such as Radiography Testing (RT), Ultrasonic Testing (UT), 
etc. should be carried out, after Post Weld Heat Treatment (PWHT). 

3.8 Tack welds with full penetration shall be used and shall become the part of the finished weld, 
defection welds or tack welds with lack of penetration are not acceptable and shall be 
chipped/ ground out. 

4.0 INTERNAL MISALIGNMENT 

The pipes to be joined by welding shall be aligned correctly with existing tolerances on 
diameters, wall thickness and out of roundness. The same alignment shall be preserved 
during welding for the internal misalignment due to difference in wall thickness of the mating 
components exceeding 1/16”; the component with higher wall thickness shall be internally 
machined/ grounded so that the adjoining surfaces are approximately flushed. 

4.1    Internal misalignment shall be as per the criteria set out in ASME B 31.3 and as per the 
following guidelines: 

a) 24" NPS and smaller pipe-to-pipe fitting: 1.5mm maximum deviation. 

b) Greater than 24” pipe-to-pipe or pipe-to-fitting: 3.2mm maximum Deviation when permitted by 
the relevant WPS. 

c) Dimensional tolerances for the fabrication and installation of piping systems shall be ± 1/8 
inch and ± 2 degrees. Misalignment of flange faces and welding ends shall be limited to 3/64 
inch per foot measured across any diameter. 

4.2      If the deviation factors are exceeded, one of the following procedures shall be used: 

a) Rotate the pipe or fittings to reduce misalignment to the acceptable tolerances (before 
attempting any of the following methods) allowing for seam alignment. 

b) Use spreaders or internal or external line-up clamps to correct moderate out-of- round   
Condition. 

c) Taper the wall of the component internally after obtaining approval from OWNER for the 
proposed method and ensure wall thickness is not reduced below the minimum required by 
the ASME B 31.8 code. 

d) If allowable deviations are exceeded beyond repair methods, the fabrication shall be redone. 

4.3    All flange facing shall be true and perpendicular to the axis of the pipe to which they are 
attached. Flange bolt holes shall span the normal center lines unless different orientation is 
shown in drawings to match the equipment connections etc. 

5.0 FLANGES 

Flange bolt holes are to be oriented as follows, unless otherwise indicated in the fabrication 
drawings: 

5.1 Flange faces vertical - bolt holes to straddle vertical centerline. 
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5.2 Flange faces horizontal - bolt holes to straddle the horizontal plane centerline. 

5.3 Where line taps are called for, the hole shall be drilled square to the axial centerline clean, 
sharp, free from burrs, wire edges, or other irregularities. The hole shall be drilled after first 
attaching the connection fitting. 

5.4 Where slip-on flanges are called for, they shall be welded inside and outside (See Figure 
328.5.2B of ASME B 31.3). The weld shall be applied so that the flange face shall be free of 
weld spatter and does not require facing. 

5.5 Orifice flanges shall be installed with the taps in the exact orientation shown in the isometric. 
The sections of pipe to which the orifice flanges are attached may be standard mill run pipe, 
but shall be choice selected pieces and shall be round, smooth and free from blisters and 
scale. The interior of the pipe, at welds, shall he ground smooth, Welds to be performed on 
site shall be kept at a maximum distance hack from the face of the orifice flange. 

6.0  REINFORCING PADS & NON PRESSURE ATTACHMENTS 

6.1 The CONTRACTOR shall be responsible for working to the exact dimensions as shown on 
the drawings irrespective of individual tolerances permissible. Where errors and/ or 
omissions occur on the drawings, it shall the Contractor's responsibility to notify the 
Engineer-in-charge prior to fabrication or erection. 

6.2 Reinforcing pads shall be installed only where called for in the isometric. Basic material shall 
be the same as the pipe material unless otherwise authorised by the OWNER- The isometric 
will specify size and pad thickness. It is preferable to have pad shapes circular, but the pad 
site may be altered, provided an equivalent cross-sectional area is maintained and ASME 
requirements are met. Each pad or each piece, if the pad is made from more than one piece, 
shall have 1/8" NPS vent hole, drilled and tapped NPT (American National Taper Pipe 
Thread) prior to installation (at the side and not at the crotch) of the pad. Branch connection 
weld shall be 100% complete and subjected to the required examination (including visual) 
prior to installation of reinforcing pads. Reinforcing pad to be air tested at 1 kg/cm2. After 
test, the vent shall be seal welded. 

6.3 Non-pressure attachments shall he installed in accordance with the isometric and any 
supplemental data provided by the detailed engineering CONTRACTOR.  

6.4 Piping requiring post weld heat treatment shall have all welded-on non-pressure attachments 
installed by the shop fabricator. Piping not requiring post-weld heat treatment may have the 
welded-on non-pressure attachments installed by the installation CONTRACTOR. If field 
welding is required on post weld heat-treated piping, then localized field post weld heat 
treatment shall be done after welding as approved by the OWNER. 

7.0  FABRICATION TOLERANCES 

7.1     The CONTRACTOR shall be responsible for working the exact dimensions as shown on the 
drawings irrespective of individual tolerances permissible. Where errors and/ or omissions 
occur on the drawing it shall be the contractor’s responsibility to notify the OWNER prior to 
fabrication or erection.

7.2      Thinning of Wall Thickness and Quality in Bends.

The maximum decrease of wall thickness shall not exceed 10% of the nominal wall 
thickness as specified in the line classes and in any case shall not be less than that required 
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by the design. 

The tolerances for the maximum flattering of a bend shall be per ASME B 31.3 section 
332.2.  

7.3 Flange Face Alignment 

The maximum deviation measured in any direction shall not exceed 2.5mm. When branches 
are in the same plane and their flanges are also positioned in one plane, the flange facings 
shall not deviate more than 1 mm from the latter plane in the same direction. 

7.4 Position of Bolt Holes for Flanged Piping 

The maximum deviation allowed from the required position as measured along the bolt circle 
is 1.5mm. 

7.5 Field-Fit Weld 

Where the requirement is called for in the isometric, a field-fit weld is used when the exact 
piping dimension cannot be predetermined, to allow the installation CONTRACTOR 
adjustability of two spool pieces. 150mm to be added the calculated length of one of the 
spools. The installation CONTRACTOR is to verity the dimension before trimming and 
beveling. The isometric will indicate only the calculated length. 

7.6 Pup-pieces installed to make-up a spool length shall be a minimum of (2) pipe diameters 
long or 150mm which ever is higher unless stated otherwise by the OWNER. 

8.0 EXAMINATION AND INSPECTION 

8.1 Examination and Inspection shall be as per NDT Specification of document No. ENG-STD-
PI-DOC-TS-011

8.2      In case of fillet welds where carrying out radiography is not possible, magnetic particle test or 
dye penetrant test shall be carried out. The extent of inspection shall be same as for 
radiography. Finished weld shall also he visually inspected for parallel and axial 
misalignment of the work, cracks, inadequate penetration and shall present neat workman 
like appearance. 

8.3      All the lines, which are stress relieved or have design pressure more than 50 kg/cm2 shall be 
fully radiographed (100%) 

9.0  SURFACE PREPARATION AND PAINTING 

 Applicable surface preparation and painting shall be in accordance with painting 
Specification document No. ENG-STD-PI-DOC-TS-008 attached elsewhere in the bid 
document. 

10.0    PROTECTION, PRESERVATION AND STORAGE 

Piping shall be protected as follows: 

10.1 After fabrication, flange faces shall be cleaned, coated with rust preventative, & protected 
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with non-metallic flange covers, secured to the flange prior to erections/ installation/ 
shipment. Other methods and products for flange protection may be acceptable, subject to 
OWNER approval. 

10.2 Socket-weld connections shall be cleaned and plugged, or capped with metal or plastic 
protectors. 

10.3 The open ends of pipe shall be protected with metal or plastic caps. 

10.4 A metal cap secured by a steel strap around the pipe shall be used to protect open end "O-
lets". 

10.5 Fabricated spool pieces shall be carefully loaded with the proper amount of tonnage and 
ample tie-downs to protect each piece during shipping. Tie-downs shall be nylon straps; 
chains or cable are prohibited. 

10.6 Adequate protection shall be provided to prevent mechanical damage and atmospheric 
corrosion in transit and at the job site. 

10.7 Fabricated spool pieces and materials shall be protected to withstand ocean transit and 
extended period of storage at the job site for a minimum period of 18 months. Fabricated 
spool pieces and piping components shall be protected to safeguard against all adverse 
environments, such as humidity, moisture, rain, dust, dirt, sand, mud, salt air, salt spray, and 
seawater. 

10.8 Field weld joints shall be coated and wrapped as per specification. 

III PIPING INSTALLATION  

1.0    GENERAL 

 Unless specified otherwise, the piping in general shall: 

1.1       Be run level and plumb. 

1.2       All piping shall be fabricated and installed to the configurations as shown in the Isometric. 

1.3       Be run on the North-South and East-West axis 

2.0 ERECTION 

 The intent of pre-fabrication at the shop is to accelerate progress of pipe work and to 
minimize work in the field. Such prefabrication should be based on approved isometric and 
piping layouts furnished to the CONTRACTOR. Field weld is indicated by "FW" on 
isometrics. Field weld means position weld of prefabricated piece at site or near the plant. 

 However the contractor shall bear in mind that there can be variations in dimensions 
between those appearing at the site due to minor variations in the location of equipment, 
inserts etc. The CONTRACTOR shall, therefore, provide adequate field joints, if required, 
other than shown in isometrics and fit-in sections permitting the pre-assembly to be installed 
without any modification. 

 All piping shall be routed and located as shown in piping drawings keeping in view the piping 
specifications. 

 While fitting up mating flanges, care shall be exercised to properly align the pipes and to 
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check the flanges for trueness, so that faces or the flanges can be pulled up together without 
inducing any stresses on the pipes. The bolt holes of flanges in the vertical plane shall 
straddle the vertical center line of the pipe in the erected position and for flanges in the 
horizontal plane, the bolt holes shall straddle horizontal plane unless otherwise indicated on 
the drawings. 

 The CONTRACTOR shall maintain slopes specified for various lines in the drawings. In case 
the CONTRACTOR is unable to maintain the indicated slope he shall check the sagging of 
the pipe with a precision spirit level. Vents and drains are shown in the isometric of each line 
and these are intended, during hydrostatic test for releasing the trapped air and draining out 
the test fluid after testing. Valves vents and drains are also shown wherever required. 

 Where practicable and except when otherwise shown on the drawings, valve stems shall be 
installed in a vertical direction and shall not be installed with stems below the horizontal axis. 

3.0    UNDERGROUND PIPING 

3.1  Underground piping shall be laid according to piping general arrangement drawing           
Issued during the course of construction 

3.2    Pipeline trenches shall be dug wherever necessary according to drawing, true to line and 
gradient as per specification 

3.3      No excavation material shall be deposited within 1.5m from excavated trench. 

3.4     Coated pipes shall not be placed in trenches until sharp, hard stones, skids, welding rods etc. 
have been removed. 

3.5      Coated pipe shall not be handled or moved by means of cables or chains or by prying   

3.6     With skids or bars, it shall be tied and lowered by using lowering-in belts of a Standard Width 
for the size of pipe being used. 

3.7     Coated pipe shall not be dragged along the ground or otherwise handled in a manner that will 
be detrimental to its coating. 

3.8    Backfilling with the excavated material shall be done in layers of 200 mm. well watered and 
rammed to avoid settling afterwards. 

4.0     FLANGE BOLTING 

4.1     Use a logical sequence of bolt tightening to ensure even gasket compression, as indicated in 
ANSI B16.5. 

4.2     Prior to bolt up, inspect flange faces. Flange faces shall be in “as-new" condition and shall be 
wiped clean of any debris excess oil or grease and dirt. Do not perform weld repairs on 
flange faces or flanges. 

4.3     Do not use washers or spacers to make-up bolt length. Bolt lengths are specified prevent over 
sizing.  

4.4     While fitting up mating flanges, care shall be exercised to properly align the pipes and check 
the flanges for trueness, so flanges can be pulled together without inducing stresses at 
pipes. 
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5.0 JOINTS 

 The relevant piping class will be assigned to each line identified on the isometric. In general, 
joining for lines 2" and above in utility piping system shall be accomplished by butt-welding 
connections. Pipe lines of size 1½” and below shall have socket welded/butt welded/screwed 
joints as specified in the piping materials specifications. 

5.1       Do not apply insulation over any joints until testing has been completed. 

5.2       Gaskets on flanged joints shall be used only once. 

5.3       Gaskets shall be selected in accordance with Piping Materials. 

6.0        SUPPORTS 

6.1 Installation of supports shall be as indicated in the isometric / support piping layouts. 

6.2 Supports, guides and anchors for piping shall be fabricated and provided as shown in the 
drawings. No anchors on piping shall be used except at locations shown in the drawings. 
The pipe shall be secured firmly at anchor supports. 

6.3 Fabrication and erection of supporting elements and structural fixtures wherever required 
whether indicated in drawings or not, to prevent vibration, excess sag etc. shall be carried 
out by the CONTRACTOR.  

6.4 Erection of these additional supports will be deemed as part of piping erection work scope. 

7.0  CLEANLINESS OF PIPING 

7.1    On completion of fabrication, all pipes and fittings shall be cleaned inside and outside by 
suitable means (mechanical cleaning tool, Wire brush, etc.) before erection to ensure that 
assembly is free from all loose foreign materiel such as scale, sand, weld spatter particles, 
cutting chips etc. 

7.2    All field fabricated piping shall also be cleaned at the completion of the fabrication. All burrs, 
welding circles and weld spatter shall be removed by any suitable means (mechanical tools, 
wire brush etc.). 

7.3 Both shop and field fabricated piping shall be blown out with compressed air at the 
termination of cleaning and capped. 

7.4 Open end and flanges protection shall be used throughout installation. Protect open pipes at 
all times when work on them is not actually taking place. 

7.5 Inspect individual pipe section, prefabricated spools and pipeline items internally during 
installation and remove any foreign matter before final welding or bolting. 

7.6 Adjoining Piping with special equipment or piping within a packaged, vendor provided "skid", 
which requires cleaning in accordance with the equipment’s Manufacturer’s   procedures, 
shall be inspected by, and have cleaning supervised by, the Manufacturer’s representative. 

8.0  INSTALLATION PROCEDURE FOR SOCKET WELDED SMALL BORE VALVES 

 As well as complying with all applicable code requirements for quality and strength of the 
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weld, it is necessary to avoid damage to soft seats and distortion of "small bore" valve 
bodies by excessive heat input. 

a)       Process 

 The process to be used shall be manual metal arc, metal inert gas or CO2 with preference 
for the lower heat input high deposition (dip transfer) processes. Gas welding shall not be 
used because of its excessive heat input. 

b)       Preparation 
   
            Ensure that valve is in open position. Correctly locate and align the pipe in the valve socket 

with a clearance of approximately 1.6 mm (1/16 inch) between the end of the pipe and the 
bottom of the socket. 

c)       Procedure 

            Deposit the first run of weld metal around the pipe.Deposit metal for making additional runs 
as required, ensuring that each run of weld metal is cleaned and any visible defects such as 
cracks, cavities or other faults are removed before deposition of further weld metal.  

9.0    DRAIN AND VENT CONNECTION 

 High point vents and low point drains required for the purpose of hydro testing shall be of 
size 1” and consist of sockolet, Plug & Ball valve for vent, Globe & Ball Valve for drain, 
flange & blind flange. 

 All low points in a line shall be provided with drain connections of nominal size as given in 
table below. All drains shall be with valve and blind except for water lines where valves are 
not required. 

10.0     LINE MARKING / IDENTIFICATION 

 Process and utility type shall be identified stenciled lettering used to identify service and flow 
direction. Lettering shall be identified every 10 meters in pipe rack and should be visible from 
ground level. 

IV    TESTING 

1.0 PIPING 
             R2
            Pressure tests shall be performed as per ANSI B 31.8 latest edition or as per design basis 

and appropriate piping material specification class chart per Piping Material Specification 
document No. .

 The field test pressure shall not be less than the highest of the following: 

a) 1.5 times the design line class pressure. 
b) 1.5 times the maximum operated pressure 
c) 1.5 times the maximum pipeline static pressure 
d) Sum of the maximum sustained operating pressure or maximum operating or maximum 

pipe line static pressure and the maximum calculated surge pressure. 
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 The hold period shall be minimum 6 hours. 

The testing shall be carried out in convenient section as approved by site engineer. The 
joints of pipe connecting the testing section shall be 100% radiographed and UT tested and 
shall be tested with other applicable NDT method as specified in specification. 

If some defects are noticed during the hydrostatic testing, the same shall be brought to the 
notice of the OWNER. Joints, if leaking, shall be rectified as per welding specification and 
instructions and tested to the complete satisfaction of the OWNER. 

 The following items shall not be subjected to field pressure testing 

a)   Pressure relieving devices such as rupture discs and pressure relief valves. 

b)   Locally mounted pressure gauges. 

c)   Control valves, shutdown/ isolation valves etc. 

d)   Any other equipment designated by the OWNER. 

            All the elements, which are not to be tested along with the piping, shall either be blanked off 
during testing or spool pieces inserted during testing. 

            Any temporary corrosion protection coating given on piping at manufacturer's shop/ 
fabrication yard is to be removed at all inspection points, before final testing. 

            Prior to Hydro testing, vessels and piping are to be flushed by high pressure, high volume 
fresh water or inhibited water. 

            Following are the general requirements for testing of piping: 

a) Test pressures shall be maintained for a sufficient length of time to permit through inspection 
of all the joints for a leakage or sign of failure. The duration shall in no case be less than six 
(6) hours. 

b) Instrument take-off piping up to the first block valve shall be tested with the connected 
piping. 

c) Lines open directly to atmosphere such as vents, drains, safety valve discharge etc. shall be 
leak tested and all the joints shall be visually inspected. 

2.0        MAXIMUM ALLOWABLE VALVE TEST PRESSURE 

 Test pressure applied to valves under closed position shall not be greater than the 
manufacturer's recommendations nor less than required API 6D latest edition where the 
required test pressure is greater than the allowable seat pressure, test shall be made 
through the 50% open valve. 

3.0 HYDROSTATIC TEST FLUID 

3.1 Fresh potable water shall be used as the testing medium for hydrostatic testing of piping in 
fabrication yard and at site. 

3.2 The lines shall be completely drained and dried by air immediately after the successful 
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completion of testing. 

3.3 Salt water shall not be used for testing. 

3.4 A strainer shall be installed in the line to minimize the possibility of foreign matter being 
introduced into the system during the pressure test and flushing operations. 

4.0 PNEUMATIC TESTING 

4.1 Pneumatic testing of instrument air, utility air, starting air and instrument gas piping shall be 
performed with compressed air. The test pressure shall be 110 percent of design pressure or 
98 bar (g) whichever is higher in case of 600# and 110% of design pressure or 49 bar (g) 
whichever is higher in case of 300# rating piping. 

4.2 In addition to hydro test, all the station piping shall be pneumatic tested. The test pressure 
shall be per clause 4.1 above. 

4.3 When pneumatic testing at over 25 psi, a preliminary test at 25 psi shall be made to locate 
major leaks. Then the pressure shall be increased gradually to test pressure. 

5.0 TEST PROCEDURE 

5.1 All events and other connections, which serve as vents, shall be open during filling so that all 
air is vented prior to applying test pressure to the system. 

5.2 Gauges used for testing shall be installed as close as possible to the highest point of the 
piping system. 

5.3 Care shall be exercised to avoid increase in pressure due to temperature variation during the 
test. 

5.4 After completion of the recorded test pressure recorder, the pressure shall be reduced to the 
design pressure and all valves, including check valves, in the section of the line shall be 
tested by being closed for a ten (10) minutes period with pressure contained by specific 
valve at one end and by positive closure at the other to determine whether each valve is in 
turn positively shutting off and holding pressure. 

5.5 After completion of hydrostatic test, the pressure shall be released gradually in steps. All the 
vents and drains shall be kept open till the lines are fully drained. The CONTRACTOR shall 
then dry the system by blowing compressed dry air and reinstall items removed during 
Hydrotesting. 

5.6 Record shall be made of each piping system during the testing. These records shall be 
prepared in tabulated foams and shall include. 

a) Date of Test 

b) Identification of piping and equipment tested with medium 

c)       Test medium 

d) Test Pressure 

e) Test Duration 
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f) Acceptance of Test Results by OWNER 

g) Calibration certificates of test gauges, recorders and PSV's. 

5.7 Testing shall be deemed as complete only after defects noticed during testing have been 
rectified and testing of the system / line has been done to the satisfaction of the OWNER's 
representative. 

5.8 The CONTRACTOR shall supply all plain test blanks required for the pressure testing. 

5.9 Gauges and pressure recorders used for testing shall be calibrated at a reputed laboratory at 
least every 6 months. 

5.10   Temporary supports shall be provided wherever required during testing to the satisfaction of 
OWNER. 
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1.0  SCOPE  

This specification covers the general requirements for non destructive examination of  
shop & field fabricated Pressure and Transmission piping.  

2.0      CODES AND STANDARDS  

Referred codes/ standards are as follows. Latest editions of the Codes/ Standards referred to 
shall be followed.  

a) ASME Boiler & Pressure Vessel Codes, Section V & VIII (Div. 1) including addenda.  

 b)  ASME B31.3  

c)  ASME 31.8 

 d) ASME B16.5  

 e)  ASME B16.34  

 f)  Standard Specification for Fabrication & Installation of Piping   

3.0  NDE COMPANY CERTIFICATION  

All Non Destructive Examination (NDE) CONTRACTORs contracted by the OWNER, or 
working for fabricators or CONTRACTORs carrying out work on the OWNER’s behalf shall 
have in place an up-to-date Quality Control Manual and Code of Practice which shall cover 
the following:  
i) All aspects of NDE of which the CONTRACTOR / SUB-CONTRACTOR is qualified.  

ii) Current resumes of all presently employed personnel including their certifications (PCN, 
ASNT, CGSB or equivalent).  

iii) All proposed specific NDE procedure.  

A registered copy of QC manual shall be reviewed by the OWNER.  

4.0  VISUAL EXAMINATION  

4.1  Visual examination shall be carried out before, during and after fabrication in accordance with 
ASME Sec. V article 9 and ASME B31.3.  

4.2  Cracks, (regardless of size and location) and under cutting or any evidence of poor 
workmanship, materials, etc., if not repairable shall be cause for rejection.  

4.3      Weld shall be visually inspected wherever accessible in accordance with the following  
requirements:  

a)  Internal misalignment     1.5 mm or less 

b)  Cracks or lack of fusion   not permitted 
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c)  Incomplete penetration    not permitted  
(For other than 100%      
radiography butt-weld)         

   

d) Surface porosity and     not permitted     
 exposed slag inclusions         
 (For nom. wall thickness          
 4.7 mm and less)  

e)  Concave root surface (Suck up)   For single sided welded joints, concavity of the 
       root surface shall not reduce the total thickness 
       of joint, including reinforcement, to less than 
       the thickness of the thinner of the components 
       being joined. 

f)  Weld ripples irregularities    2.5 mm or less.  

g)  Lack of uniformity in bead    2.5 mm or less.     
 width  

h) Lack of uniformity of leg   2.5 mm or less.    
 length  

i)  Unevenness of bead     2.0 mm or less.  

j)           Weld undercutting  0.8 mm or 12.5% of pipe wall thickness, 
whichever is smaller and there shall not be more 
than 2 in. (50 mm) of undercutting in any 
continuous 12-in. (300 mm) length of weld 

k)  Overlap      1.5 mm or less  

l)  Bead deflection     2.5 mm or less  

m)  External weld reinforcement and internal weld protrusion (when backing rings are not used) 
shall be fused with and shall merge smoothly into the component surfaces. The height of the 
lesser projection of external weld reinforcement or internal weld protrusion from the 
adjacent base material surface shall not exceed the following limits:  
Wall thickness of thinner    Weld reinforcement or internal weld protrusion  
component joined by butt    (mm) max  
weld (mm)  
6.4 and under      1.6  
Over 6.4 -12.7     3.2  
Over 12.7 -25.4     4.0  
Over 25.4      4.8 

n)  Throat thickness of fillet welds: Nominal thickness of the thinner component x 0.7 or more. 

p) Flattening  
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 Flattening of a bend, as measured by difference between the nominal outside diameter and 
minimum or maximum diameter at any cross section shall not exceed 5 % of the nominal 
outside diameter of pipe. 

q) Reduction of wall thickness  
 Reduction of wall thickness of a bend, as measured by difference between the nominal 

thickness and minimum thickness shall not exceed 10 % of the nominal wall thickness of pipe.  

4.4  Welds having any of imperfections which exceed the limitations specified in various clauses of 
4.3 shall be repaired by welding, grinding or overlaying etc. However a weld shall be allowed 
to be repaired only once.  

5.0  NON DESTRUCTIVE TESTING  

5.1  The type and extent of weld examination shall be in accordance with Table-1. All visual and 
supplementary methods of girth weld examination shall be in accordance with ASME B31.8 & 
the requirements of this standard specification.  

5.2  Welds between dissimilar materials shall be examined by method & to the extent required for 
the material having the more stringent examination.  

6.0  TABLE-I (with applicable notes)  
TABLE 1: CLASS, TYPE & EXTENT OF WELD EXAMINATION  

INSP
N.
CLAS
S

SERVICE MATERIAL TEMP
(DEG.
C)

PRESS.
CLASS TYPE OF

EXAMINATION

TYPE OF WELD EXAMINED

GIRTH
BUTT
WELD

SOCKET
WELD

ATTACH
MENT/
BRANCH
WELD

I RLNG/
NG

CARBON
STEEL

45
TO
150

300#

a) VISUAL 100% 100% 100%

b) RADIOGRAPHY 100%
10% for gap

check
100%

c) LP, MP & UT 100%

d) HARDNESS NOTE a NOTE a NOTE a

2
RLNG/ CARBON 45

TO
a) VISUAL 100% 100% 100%
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NG STEEL 200 600#
b) RADIOGRAPHY 100%

10% for gap

check
100%

c) LP, MP & UT
100% 100%

d) HARDNESS Note a Note a Note a

Notes:
a.  Hardness Test:  

i. Hardness test shall be in accordance with ASTM specification E10. Hardness tests of the 
heat affected zone shall be made at a point as near as practicable to the edge of the 
weld. One test per weld shall be performed.  

ii. Hardness test where specifically called out in QAP (attached elsewhere in the bid 
document) or in Piping Material Specification (PMS), shall be carried out irrespective of 
thickness and to the extent (% age) as mentioned therein.  

iii. All welds which are given heat treatment shall be hardness tested. Hardness test shall be 
performed after final heat treatment.  

iv. A minimum of 10% of welds of hot formed and hot bent materials in each heat treatment 
batch which are furnace heat treated and 100% of those which are locally heat treated, 
shall be hardness tested.  

v. For C-0.5 Mo steels, a minimum of 10% of welds shall be hardness tested.  

vi. Hardness test requirement not covered in ii) & v) above shall be as per ASME B31 .3.  

vii. The hardness limit applies to the weld and heat affected zone. Following hardness values 
shall be maintained:  

Base Metal Group     Maximum Hardness (BHN)
CS       238 BHN  

  b.   For branch connections, LP/ MP test shall be done on root pass and final pass.  
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1.0 SCOPE

This specification covers the general requirements for inspection, flushing and testing of 
piping systems.

 Flushing and testing of all piping systems shall be witnessed by the owner/ consultant.   

2.0 CODES AND STANDARDS

ASME B31.8              : Gas Transmission and Distribution piping systems 

3.0      INSPECTION   

During various stages and after completion of fabrication and erection, the piping system 
shall be inspected by the Engineer-In-Charge to ensure that:     
    
- Proper piping material has been used.       
           
- Piping has been erected as per drawings and instructions of Engineer-In-Charge. 
    
- All supports have been installed correctly.        
   
- Test preparations mentioned in this specification have been carried out.

4.0       FLUSHING 

Flushing of all lines shall be done before pressure testing.  

 Flushing shall be done by fresh potable water or dry compressed air, wherever water 
flushing is not desirable, to clean the pipe of all dirt, debris or loose foreign material 
Required pressure for water flushing shall meet the fire hydrant pressure or utility water 
pressure. 

 For air flushing, the line / system will be pressurized by compressed air at the required 
pressure which shall be 50 psi maximum. The pressure shall then be released by quick 
opening of a valve, already in line or installed temporarily for this purpose. This procedure 
shall be repeated as many times as required till the inside of the pipe is fully cleaned. 

In line instruments like control valves, orifice plates, rotameters, safety valves and other 
instruments like thermowells which may interfere with flushing shall not be included in 
flushing circuit.  

The screens / meshes shall be removed from all permanent strainers before flushing. 
Screens/meshes shall be reinstalled after flushing but before testing. 

During flushing temporary strainers shall be retained. These shall be removed, cleaned and 
reinstalled after flushing but before testing. 

In case of equipment such as column, vessel, exchanger etc. form part of a piping circuit 
during flushing, this shall be done with the approval of Engineer-In-Charge. However, 
equipments thus included in the circuit shall be completely drained and dried with 
compressed air after flushing is completed. 
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During flushing discharged water/air shall be drained to the place directed by the Engineer-
In-Charge. If necessary, proper temporary drainage shall be provided by the contractor. 

Care shall be taken during flushing so as not to damage/spoil work of other agencies. 
Precautions shall also be taken to prevent entry of water/foreign matter into equipments, 
electric motors, instruments, electrical installations etc. in the vicinity of lines being flushed. 

The contractor shall carry out all the activities required before, during and after the flushing 
operation, arising because of flushing requirements, such as but not limited to the following 

Dropping of valves, specials, distance pieces, inline instruments and any other piping part 
before flushing. The flanges to be disengaged for this purpose shall be envisaged by the 
contractor and approved by the Engineer-In-Charge. These flanges shall be provided with 
temporary gaskets at the time of flushing.  

After flushing is completed and approved, the valve distance pieces, piping specials etc. 
shall be reinstalled by the contractor with permanent gaskets. However, flanges at 
equipment nozzles and other places where isolation is required during testing, only 
temporary gaskets shall be provided. 

Records in triplicate shall be prepared and submitted by the contractor for each piping 
system for the flushing done in the Performa provided/approved by the Engineer-in-Charge.  

5.0  TESTING  

Pressure testing, in general shall be as per requirements of ASME B31.8, unless 
otherwise specified.  

5.1  Extent of Testing 

 With the exclusion of instrumentation, piping systems fabricated or assembled in the field 
shall be tested irrespective of whether or not they have been pressure tested prior to site 
welding of fabrication.  

 To facilitate the testing of piping systems, vessels and other equipments may be included in 
the system with the prior approval of Engineer-In-Charge if the test pressure specified is 
equal to or less than that for  the vessels and other equipments.  

 Pumps, compressors and other rotary equipments shall not be subjected to field test 
pressure.  

 Lines which are directly open to atmosphere such as vents, drains, safety valves discharge 
need not be tested, but all joints shall be visually inspected. Wherever necessary, such 
lines shall be tested by continuous flow of fluid to eliminate the possibility of blockade. 
However, such lines if provided with block valve shall be pressure tested up to the first 
block valve.

 Seats of all valves shall not be subjected to a pressure in excess of the maximum cold 
working pressure of the valve. Test pressure applied to valves shall not be greater than the 
manufacturer’s recommendation nor less than that required by the applicable code. Where 
allowable seat pressure is less than test pressure, test shall be made through an open 
valve.

 Instruments in the system to be tested shall be excluded from the test by isolation or 
removals, unless approved otherwise by the Engineer-In-Charge.  
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Restrictions which interfere with filling, venting and draining such as orifice plates etc. shall 
not be installed unless testing is complete.     

 Control valves shall not be included in the test system. Where bypasses are provided test 
shall be performed through the bypass and necessary spool shall be used in place of the 
control valve.  

Pressure gauges which are part of the finished system, but cannot withstand test pressure 
shall not be installed until the system has been tested. Where piping systems to be tested 
are directly connected at the battery limits to piping for which the responsibility rests with 
other agencies, the piping to be tested shall be isolated from such piping by physical 
disconnection such as valve or blinds.

5.2  General Requirements / Test Preparation for Testing 

Testing shall be carried out with permanent gaskets installed unless specified otherwise or 
instructed by the Engineer-in-Charge.  

No pressure test shall be carried out against closed valve unless approved by the Engineer-
in-Charge.

The Engineer-in-Charge shall be notified in advance by the Contractor, of the testing 
sequence and program, to enable him to be present for witnessing the test.  

Before testing, all piping shall be cleaned by flushing to make it free from dirt, loose scale, 
debris and other loose foreign materials. 

All piping systems to be hydrostatically tested shall be vented at the high points and the 
systems purged of air before the test pressure is applied. 

Wherever in the line any void exists due to any reasons, like absence of control valves, 
safety valves, check valves etc. it shall be filled with temporary spools. 

All joints welded, screwed or flanged shall be left exposed for examination during the test. 
Before pressuring the lines, each weld joint shall be cleaned by wire brush to free it from 
rust and any other foreign matter. 

Where a system is to be isolated at a pair of companion flanges, a blank shall be inserted 
between the companion flanges. Minimum thickness of the blank shall be designed in 
accordance with applicable design code. 

Open ends of piping system where blanks cannot be used, such as pumps, compressors, 
turbines or wherever equipment or pipe spools have been recovered or disconnected prior 
to hydrostatic testing, shall be blinded off by using standard blind flanges of same rating as 
the piping system being tested.  

Pressure gauges used in testing shall be installed as close as possible to the lowest point in 
the piping system to be tested, to avoid overstressing of any of the lower portions of the 
system. For longer lines and vertical lines, two or more pressure gauges shall be installed 
at locations decided by the Engineer-in-Charge.  

For lines containing check valves any of the following alternatives shall be adopted for 
pressure testing:  

Whenever possible pressurize up-stream side of valve.  
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Replace the valve by a temporary spool and reinstall the valve after testing.  

Provide blind on valve flanges and test the upstream and downstream of the line separately 
and remove the blind after testing. At these flanges, temporary gaskets shall be provided 
during testing and shall be replaced by permanent gaskets subsequently.  

For check valves in lines 1 1/2” and below flapper or seat shall be removed during testing (if 
possible). After completion of testing the flapper/seat shall be refitted.  

Gas lines when hydrostatically tested shall be provided with additional temporary supports 
during testing as directed by the Engineer-in-Charge.  

Piping which is spring or counter-weight supported shall be temporarily supported, where 
the weight of the fluid would overload the support. Retaining pins for spring supports shall 
be removed only after testing is completed and test fluid is completely drained. 

When testing any piping system, air or steam of approximately 2 kg/cm2 (g) may be used as 
preliminary test to detect missing gaskets etc. as this avoids the necessity of draining the 
line to make repairs. However, steam shall not be used for this purpose, if the steam 
temperature is more than the design temperature of the line.  

For jacketed pipes testing of core pipes shall be done on individual pieces where the pipe is 
continuously jacketed, before it is jacketed. The outer jacket shall be tested separately as a 
system. For piping with discontinuous jacketing the core pipe and the jacket shall be tested 
as separate continuous systems.

5.3  Testing Media, Test Pressure and Test Pressure Gauges  

5.3.1  Testing Media  

In general all pressure test shall be hydrostatic using iron free water, which is clean and 
free of silt. Maximum chlorine content in water for hydrostatic testing for S.S. piping shall be 
15-20 PPM. Air shall be used for testing only if water would cause corrosion of the system 
or overloading of supports etc. in special cases as directed by Engineer-in-Charge. 

 Where air/water tests are undesirable, substitute fluids such as gas oil, kerosene, methanol 
etc. shall be used as the testing medium, with due consideration to the hazards involved. 
These test fluids shall be specified in the line list given to the contractor. 

5.3.2  Test Pressure 

 The hydrostatic/pneumatic test pressure shall be as indicated in the line list or as per the 
instruction of Engineer-in-Charge. 

 The selection of the piping system for one individual test shall be based on the following:  

a. Test pressure required as per line list. 

b. Maximum allowable pressure for the material of construction of piping. 

Depending upon the above requirements and based on construction progress, maximum 
length of piping shall be included in each test. 

5.3.3  Test Pressure Gauge  



Engineering Standard 

Doc No.  Rev 

 All gauge used for field testing shall have suitable range so that the test pressure of the 
various system falls in 35% to 65% of gauge scale range. Pressure gage shall be 
minimum of 150 mm. Size of Bourdon shall not be less than 75% of nominal diameter of 
dial range. Gauge shall be of a good quality and in first class working condition. 

Prior to the start of any test or periodically during the field test programmes, all test 
gauges shall be calibrated using a standard dead weight gauge tester or other suitable 
approved testing apparatus. Any gauge having an incorrect zero reading or error of more 
than ± 2% of full scale range shall be discarded. The Engineer-in-charge shall check the 
accuracy of master pressure gauge used for calibration.

5.4  Testing Procedure 

5.4.1  Hydrostatic Test 

All vents and other connections used as vents shall be left open while filling the line with 
test fluid for complete removal of air. In all lines for pressurizing and depressurizing the 
system, temporary isolating valves shall be provided if valves vents, drains do not exist in 
the system. 

Pressure shall be applied only after the system / line is ready and approved by the 
Engineer-in- charge. 

Pressure shall be applied by means of a suitable test pump or other pressure source which 
shall be isolated from the system as soon as test pressure is reached and stabilized in the 
system. 

A pressure gauge shall be provided at the pump discharge for guidance in bringing the 
system to the required pressure. 

The pump shall be attended constantly during the test by an authorized person. The pump 
shall be isolated from the system whenever the pump is to be left unattended. 

Test pressure shall be maintained for a sufficient length of time to permit thorough 
inspection of all joints for leakage or signs of failure. Any joint found leaking during a 
pressure test shall be retested to the specified pressure after repair. Test period shall be 
maintained for a minimum of three hours. 

The pump and the piping system to be tested are to be provided with separate pressure 
indicating test gauges. These gauges are to be checked by the standard test gauge before 
each pressure test. 

 Care shall be taken to avoid increase in the pressure due to temperature variation during 
the test. 

5.4.2  Air Test  

 When testing with air, pressure shall be supplied by means of a compressor. The 
compressor shall be portable type with a receiver, after cooler and oil separator.  

 Piping to be tested by air shall have joints covered with a soap and water solution so that 
the joints can be examined for leaks.  

 All other details shall be same as per hydrotesting procedure (specified above)  
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5.5  Completion of Testing 

After the hydrostatic test has been completed, pressure shall be released in a manner and 
at a rate so as not to endanger personnel or damage equipments.  

 All vents and drains shall be opened before the system is to be drained and shall remain 
open till all draining is complete, so as to prevent formation of vacuum in the system. After 
draining, lines / systems shall be dried by air.  

 After testing is completed the test blinds shall be removed and equipment/ piping isolated 
during testing shall be connected using the specified gaskets, bolts and nuts. These 
connections shall be checked for tightness in subsequent pneumatic tests to be carried out 
by the contractor for complete loop / circuit including equipments (except rotary 
equipments). 

 Pressure test shall be considered complete only after approved by the Engineer-in-Charge. 
Defects, if any, noticed during testing shall be rectified immediately and retesting of the 
system / line shall be done by the contractor at his cost.  

5.6  Test Records  

Records in triplicate shall be prepared and submitted by the contractor for each piping 
system, for the pressure test done in the Performa provided/approved by the Engineer-in-
Charge.
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture and supply of quick
opening end closures to be installed at blow down points handling hydrocarbons in gaseous phase.
This specification does not cover quick opening end closures for sour hydrocarbons service as defined in
NACE Standard MR0175 98.

1.1 Abbreviations

The following definitions shall apply:

ASME : American Society of Mechanical Engineers.

ASNT : American Society for Non destructive Testing.

ASTM : American Society for Testing and Materials.

ISO : International Standards Organization.

NDE : Non destructive Examination.

MSS : Manufacturers Standardization Society.

NPS : Nominal Pipe Size.

UNS : Unified Numbering System.

1.2 Definitions

Purchaser : The Company which makes purchase order.

Manufacturer : Manufacturer who receives the purchase order.

Shall : This verbal form indicates requirements strictly to be
followed in order to confirm to the standards and form
in which no deviation is permitted.

Should : This verbal form indicates that among several possibilities
one is particularly suitable without mentioning or
excluding others or that a certain course of action is
preferred but not necessarily required.

May : This verbal form indicates a course of action permissible
within the limits of this standard.

Can : This verbal form used for statements of possibility &
capability, whether material, physical or casual.

Owner : GAIL INDIA LIMITED
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1.3 Compliance

Compliance by the manufacturer with this specification shall not relieve him of his responsibilities to
supply Quick opening end closure suited to meet the specified requirements and/or local codes governing
health and safety.

The MANUFACTURER shall notify the purchaser / PMC / Owner in writing, of any proposed deviation from
this Specification. The purchaser / PMC / Owner decision in respect of concession requests will be final.
The MANUFACTURER shall continually verify the quality and fitness for purpose of the
launchers/receivers, and shall propose appropriate actions/measures if any aspects of manufacture are
found to be unsatisfactory.

1.4 Quality Conformance

The MANUFACTURER shall demonstrate to the satisfaction of the purchaser / PMC / Owner that his
activities within the scope of this document are in accordance with the relevant section of BS EN ISO
9001. The MANUFACTURER shall submit to the purchaser / PMC / Owner for review and approval, a
Quality Plan and procedural specifications prior to commencement of work. The Quality Plan shall define
all sub Manufacturer’s involvement in the work. The review in this Specification shall only indicate a
general requirement and shall not relieve the MANUFACTURER of his obligations to comply with the
requirements

1.5 Safety

Safety is paramount. All work shall be performed in accordance with the safety requirements listed in the
contract documentation.

2 CODES, STANDARDS AND DOCUMENTS

2.1 Codes and standards

Scraper launchers, receivers or combined traps specified herein shall be designed, manufactured and
tested in accordance with the latest edition of the following codes and standards and/or others as
applicable. These Codes and Standards are the minimum requirements, and manufactured design shall
meet or exceed them.

API Spec 5L : Specification for Line pipe.

API 1104 : Welding of Pipelines and Related Facilities.

ASME V : Boiler and Pressure Vessel Code Non Destructive Testing.

ASME VIII : Boiler and Pressure Vessel Code Div 1 Pressure Vessels.

ASME IX : Boiler and Pressure Vessel Code Welding & Brazing

qualification

ASME B 31.3 : Process Piping.

ASME B 31.8 : Gas Transmission and Distribution Pipeline System.

ASME B 16.5 : Steel Pipe Flanges and Flanged Fittings.

ASME B 16.9 : Factory made Wrought Steel Butt Welding Fittings.

ASME B 16.11 : Forges Steel Fittings, Socket Welding and Threaded.
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ASME B 16.25 : Butt Welded Ends.

ASME B 16.47 : Large Diameter Steel Flanges: NPS 26 Through NPS 60.

ASTM A 350 LF2 : Standard Specification forCarbon and Low Alloy Steel Forgings

ASTM A 105 : Forging, Carbon Steel for Piping Components.

ASTM A 181 : Forging, Carbon Steel for General Purpose Piping.

ASTM A 234 : Piping Fitting of Wrought Carbon Steel and Alloy Steel for

moderated and Elevated Temperatures.

ASTM A 370 : Mechanical Testing of Steel products.

ASTM A 216 : Carbon Steel Castings suitable for Fusion Welding for High

temperature Service.

ASTM A 20 : General requirements for steel plate for pressure vessels.

ASTM A 516 : Carbon steel pressure vessel plates for moderate and low

temperature service.

ASTM A 106 : Carbon steel seamless pipe for high temperature service.

ASTM A 193 : Alloy steel and stainless steel bolting materials for high

temperature.

ASTM A 194 : Carbon and alloy steel nuts for bolts for high pressure or

temperature.

MSS SP 6 : Standard Finishes for Contact Faces of Pipe Flanges and

Connecting – End Flanges of Valves and Fittings.

MSS SP 44 : Steel pipeline flanges.

MSS SP 75 : High test wrought butt welded fittings.

ISO 9712 : Non destructive testing qualification and certification of

personnel.

ISO 10474 : Steel and Steel Structures Inspection documents.

ISO 9000 : Quality Management and Quality Assurance Standards.

ISO 9001 : Quality Systems – Model for quality assurance in design,

development, production, installation and servicing.

ISO 9002 : Quality Systems – Model for quality assurance in production,

installation and servicing.

3.0 MATERIALS

3.1 Carbon steel material used in the manufacture of pressure containing parts of quick opening end closure
shall be fully killed. In addition, the material shall also meet the requirements specified herein. Other
components shall be as per Manufacturer’s Standard. However, all the materials used shall be suitable
for the service conditions indicated in the Data Sheets, which will be subject to approval by Purchaser.
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3.2 Material of the ends to be field welded by Purchaser shall have Carbon Equivalent not more than
0.43 based on Check analysis for each heat of steel used, calculated as per the following formula:

CE = C + Mn/6 + (Cr+Mo+V)/5 + (Ni +Cu)/15

3.3 Charpy V notch test shall be conducted on each heat of base material, weld metal and heat affected zone
of all pressure containing parts, welding ends in accordance with the impact test provisions of ASTM A
370 at a temperature of 20 °C. The charpy impact test specimens shall be taken in the direction of
principal grain flow and notched perpendicular to the original surface of the plate of forging. Average
impact energy value of three full sized specimens shall be 35 joules. Minimum impact energy value of
individual specimen shall be 28 joules. No specimen shall exhibit less than 80% shear area.

In addition to above when Low Temperature carbon steel (LTCS) materials are specified in data sheet, the
charpy V notch test shall be carried at temperature of 46 deg. C or shall be complied with specified
material specification in addition to the above mentioned test at 20°C.

3.4 Hardness test shall be carried out as per ASTM A 370 for each heat of steel used. A full thickness cross
section shall be taken for this purpose and the maximum hardness of base metal, weld metal and HAZ of
all the pressure containing parts shall not exceed 248 HV10.

4.0 DESIGN AND CONSTRUCTION

4.1 End closures shall be designed in accordance with the provisions of ASME Sec.
VIII Division 1. Design factor and corrosion allowance shall be as indicated in the Data Sheet.Quick
Opening End closure shall be ASME U stamp certified.

4.2 The quick opening end closure shall be of band lock or equivalent type and operable
by a single lever operation. The closure shall also consist of a safety system allowing the opening
only when there is no pressure in the line.

4.3 Threaded / screwed / Plug In type end closures are not acceptable.

4.4 End closure shall be suitable for installation in horizontal position at an elevation of 1.2 meters from
above ground level.

4.5 The handling device shall be attached to the welding end hub, which shall be suitable for such
attachment.

4.6 All welds shall be made by qualified welders and welding procedures qualified in accordance with the
provisions of ASME Sec. IX. The procedure qualification shall also include impact test and hardness test
when required as per Clause 3.4 and 3.5 of this specification and shall meet the requirements as specified
therein. WPS & PQR shall be reviewed by TPIA for each size and class prior to commencement of work.

4.7 Completed assembly shall be stress relieved as per the provisions of the design codes.

5.0 INESPECTION AND TESTING

Manufacturer shall perform all inspection and tests as per the requirements of this specification
and the relevant codes, prior to shipment at his Works. Such inspection shall be, but not limited to,
the following:
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5.1.1 Chemical composition and mechanical properties shall be checked.

5.1.2 All closures shall be visually inspected.

5.1.3 Dimensional check shall be carried out as per the approved drawings.

5.1.4 All butt welds shall be 100% radiographic inspected. Procedure and acceptance criteria shall be as per API
1104.

5.1.5 Hydrostatic test shall be conducted for all end closures complete in all respects, at a pressure equal to 1.5
times the design pressure. Test duration shall be minimum 4 hours.

5.1.6 Welds, which cannot be radiographically inspected, shall be inspected by ultrasonic or magnetic particle
methods. Procedure and acceptance criteria shall be as per ASME Sec. VIII, Appendix U and Appendix VI
respectively.

5.1.7 All finished butt weld ends shall be ultrasonically inspected for lamination type defects for a distance of
50 mm from the end. Any lamination larger than 6.35 mm shall not be acceptable.

5.1.8 A minimum of 10 closing and opening cycles shall be performed and correct operation of both quick
opening and safety system shall be established. QOC include safety device to prevent opening before de
pressurizing in compliance with ASME Sec VIII DIV 1 UG 35 (b).

5.2 Purchaser’s Inspector / TPIA reserves the right to perform inspection and witness tests including
hydrostatic test, as indicated in clause 5.1 at Manufacturer’s works prior to shipment. Manufacturer shall
give reasonable notice of time and shall provide without charge reasonable access and facilities required
for inspection, to the Purchaser’s Inspector. Inspection and tests performed/witnessed by Purchaser’s
Inspector shall in no way relieve the Manufacturer’s obligation to perform the required inspection and
tests.

6.0 TEST CERTIFICATES

Manufacturer shall furnish the following certificates:

a) Test Certificates relevant to chemical and mechanical properties (YS, UTS, YS / UTS Ratio,
Micro, Hardness, Impact ( 20 & 46 deg. C) of the material used as per the relevant standards.

Report on Non Destructive examination.

Hydrostatic test certificates

Certificate of satisfactory performance of end closure as per Clause 5.1.8.

7.0 PAINTING, MARKING AND SHIPMENT

7.1 Exterior surface of Quick Opening End Closures shall be thoroughly cleaned, freed from rust
and grease and applied with sufficient coats of corrosion resistant paint.

7.2 Marking shall be done on a stainless steel plate and affixed to the body permanently. Marking
shall include the following:

Order number



Doc No.  Rev 

Manufacturer’s Name
Year of Manufacture
Tag number
Serial number
size and rating
Design Pressure
Design Temperature

7.3 Before shipment, closures shall be properly packed against damage during transportation. Suitable
protection shall be provided for the weld ends.

7.4 Only those closures, which have been inspected and certified by Purchaser’s Inspector, shall be
shipped.

8.0 SPARES

8.1 Manufacturer shall furnish list of recommended spares and accessories for Quick Opening End Closures
required during start up and commissioning. Cost of such spares shall be included by the Manufacturer in
the item rates indicated in purchase Requisition.

8.2 Manufacturer shall furnish separately a list of recommended spares and accessories required for two
years of normal operation and maintenance of Quick Opening End Closures.

9.0 DOCUMENTATION

9.1 All documents shall be in English Language only.

9.2 Within three weeks of placement of order, the Manufacturer shall submit two copies of, but not limited
to, the following drawings, documents and specifications for approval:

a) Design calculations according to relevant codes for the end closure.
b) Welding procedure and method of manufacture.
c) Closure assembly and sectional drawings showing all parts with materials and dimensions.
d) General arrangement drawing of end closure with overall dimensions.
e) Clause wise list of deviations from this specification, if any.
f) Quality Assurance Plan.

9.3 Within four weeks from the approval date, Manufacturer shall submit one reproducible and six copies of
the approved drawings, documents and specifications listed in Clause 9.3 of above.

9.4 Prior to shipment, the Manufacturer shall submit one reproducible and two copies of the Test
certificates as listed in clause 6.0 of this specification and manual for installation, erection, instructions,
maintenance and operation instruction.
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1.0 SCOPE

This specification defines the minimum technical requirements for the design, manufacture, testing and supply of 
carbon steel Insulating joints to be installed in onshore pipelines of Natural Gas services.

1.1 Abbreviations

The following definitions shall apply:

ASME : American Society of Mechanical Engineers.

ASNT : American Society for Non destructive Testing.

ASTM : American Society for Testing and Materials.

ISO : International Standards Organization.

NDE : Non destructive Examination.

MSS : Manufacturers Standardization Society.

NPS : Nominal Pipe Size.

UNS : Unified Numbering System.

1.2 Compliance

Compliance by the manufacturer with this specification shall not relieve him of his responsibilities to
supply to meet the specified requirements and/or local codes governing health and safety.

The MANUFACTURER shall notify the purchaser / PMC / Owner in writing, of any proposed deviation from
this Specification. The purchaser / PMC / Owner decision in respect of concession requests will be final.
The MANUFACTURER shall continually verify the quality and fitness for purpose of the Monolithic
Isolation Joint, and shall propose appropriate actions/measures if any aspects of manufacture are found
to be unsatisfactory.

1.3 Quality Conformance

The MANUFACTURER shall demonstrate to the satisfaction of the purchaser / PMC / Owner that his
activities within the scope of this document are in accordance with the relevant section of BS EN ISO
9001. The MANUFACTURER shall submit to the purchaser / PMC / Owner for review and approval, a
Quality Plan and procedural specifications prior to commencement of work. The Quality Plan shall define
all sub Manufacturer’s involvement in the work. The review in this Specification shall only indicate a
general requirement and shall not relieve the MANUFACTURER of his obligations to comply with the
requirements

1.4 Safety

Safety is paramount. All work shall be performed in accordance with the safety requirements listed in the
contract documentation.

2.0 REFERENCE DOCUMENTS

2.1 Reference has been made in this specification to the latest edition of, the following Codes,
Standards and Specifications.
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API 1104 : Specification for welding pipelines and related facilities.

ASME B 31.3 : Process piping.

  API 5L  :  Specification for Line Pipe

ASME B 31.8 : Gas Transmission and Distribution piping systems.

ASME Section VIII : Boiler & pressure Vessel Code.

BPVC Section V   : Non-Destructive Examination.

BPVC Section IX : Welding and Brazing qualifications

ASME B16.9    : Factory made Wrought Butt Weld Fittings.

ASTM A 370 : Standard Test Methods and Definitions for Mechanical Testing
of steel Products.

ASTM B 733 : Auto catalytic Nickel Phosphorous coating on metals.

  ASME B16.34  : Valves – Flanged, Threaded and welding end

ANSI B 16.25 : Butt Welding Ends

ASTMA694 : Standard Specification for Carbon and Alloy Steel Forgings for
Pipe Flanges, Fittings, Valves, and Parts for High Pressure
Transmission Service

  ASTM D2000    :   Classification system for Rubber Products in Automotive. 

ASTM D709    :   Specification for Laminated Thermosetting Materials 

MSS-SP-75    :   Specification for High Test Wrought Welding Fittings 

BS-EN-I0204    :   Metallic Products - Types of Inspection Documents 

ISO 2808    :   Paints and Varnishes Determination of Film thickness 

ISO 8501-1  :   Preparation of Steel Substrates before Application of Paints and    
Related Products - Visual Assessment of Surface Cleanliness. 

 PNGRB  :   Petroleum & Natural Gas Regulatory Board

EN 1024 : Metallic Materials Types of inspection documents.

NACE RP 286 : The electrical isolation of catholically protected pipelines.

ISO 13623 : Petroleum & Natural Gas industry –Pipeline transportation
system.

ISO 14313 : Petroleum & Natural Gas Industry, Pipeline transportation
system –pipeline valves.

SSPC VIS I : Steel structures painting council Visual standard
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SP 10 : Surface Preparation.

MSS SP 25 : Standard marking systems for valves, Fittings, Flanges and
union.

MSS SP 75 : Specification for High Test Wrought welding fittings.

MSS SP 53 :Quality standard for steel casting and forging for valves, flanges,
fittings and other piping components –Magnetic particle
Examination method.

OIL INDUSTRY SAFETY DIRECTORATE (OISD STANDARDS) 

OISD 106  :   Process design and operating philosophies on pressure relief 
and disposal system 

OISD 113  :   Classification of Area for electrical installation at Hydrocarbon 
and handling facilities 

OISD 115  :   Guidelines on Fire Fighting, Equipment and Appliance in 
Petroleum Industry 

OISD 163    :   Process control room safety 

OISD 226  :   Natural Gas Transmission pipelines and city gas distribution 
networks. 

 OISD 118  :  Layouts for Oil & Gas Installation 

OISD 141  : Design and Construction Requirements for Cross Country 
Hydrocarbon Pipelines.

MISCELLANEOUS 
NEC  : National Electric Code. 
ISO 2409  : Paints and Varnishes - Cross-Cut test. 

   In case of conflict between various requirements of this specification and reference 
standardsmentioned above, more stringent requirement shall apply unless otherwise agreed by 
Purchaser. 

3.0 MATERIALS

3.1 Material for the pressure containing parts of the isolation joints shall be as indicated in the
monolithic isolation joint data sheets. Material for pups shall be equivalent or superior to the
material of connecting pipeline, which is indicated in the data sheets. Pup piece material shall be
such as to limit the thickness of pup piece to be welded with pipeline. Other part shall be as per
Manufacturer's standard suitable for the service condition indicated in Isolation Joint Data Sheets
and shall be subject to approval by purchaser / Purchaser’s representative.

All process wetted parts, metallic and non metallic shall be suitable for the commissioning fluids
and service specified by the company. Manufacturer shall confirm that all wetted parts are suitable
for treated water/sea water environment, which may be used during field testing.

3.2 Isolation joints which are subjected to field welding by purchaser shall have carbon equivalent (CE)
not exceeding 0.43 based on check analysis for each heat of steel calculated according to the
following formula:

CE = C +Mn/6 + (Cr+Mo+V)/5 + (Ni +Cu)/15
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3.3 Charpy V notch test shall be conducted on each heat of base material, weld metal and heat
affected zone of all pressure containing parts such as body, welding ends in accordance with the
impact test provisions of ASTM A 370 at a temperature of 20 °C. The charpy impact test specimens
shall be taken in the direction of principal grain flow and notched perpendicular to the original
surface of the plate of forging. Average impact energy value of three full sized specimens shall be
35 joules. Minimum impact energy value of individual specimen shall be 28 joules. No specimen
shall exhibit less than 80% shear area.

3.4 Carbon steel used for the manufacture shall be fully killed.

3.5 Hardness test shall be carried out as per ASTM A370 for each heat of steel used. The maximum
hardness of base metal, weld metal and heat affected zone of all pressure parts shall be 248 HV10,
unless specified otherwise.

4.0 DESIGN & CONSTRUCTION REQUIREMENTS

4.1 Mechanical

4.1.1 Isolation joints shall be of integral type fabricated by welding and with suitable pups on either side.
A corrosion allowance as indicated in data sheet shall be considered in design. Bolted and threaded
joints are not acceptable.

4.1.2 All materials used for the manufacture of the Isolation joint shall be in accordance with clause 4.0
of this Specification.

41.3 Isolation joints shall be designed using the design principles of ASME Section VIII Div. 1.

4.1.4 Isolation joint design and materials shall be capable of being vacuum tested to 5 millibar.

4.1.5 The reinforcement of inside weld seam, in case pups fabricated from LSAW pipes, shall be removed
for a distance of at least 50mm from each end to facilitate welding.

4.1.8 Isolation joints shall allow free passage of scraper/ instrumented pigs. The internal bore shall be
same as that of connecting pipe including its tolerances.

4.1.9 The Isolation joint shall be formed by sandwiching and locking in positions the Isolation material in
a bell and spigot type of joint. The joint shall be assembled in such a way that its various
components are firmly locked in position and the completed joint is capable of withstanding
stresses due to designed operating conditions and field hydrostatic testing.

4.1.10 Isolation joints shall be suitable for aboveground installations as indicated in the data sheets.

4.1.11 All welds shall be made by welders and welding procedures qualified in accordance with the
provisions ASME section IX. The procedure qualification shall include impact test and hardness test
and shall meet the requirements of clause 3.3 & 3.5 of this specification.

4.1.12 Repair welding on parent metal is not allowed. Purchaser’s representative for each repair shall
carry out repair of welds only after specific approval. Welders shall carry out the repair welding
and welding procedures duly qualified as per ASME section IX and records for each repair shall be
maintained.

4.1.13 Calculations shall be provided to show that the designed joint can withstand torsional stress up to 
10% of the SMYS of the pup piece material. 
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4.1.14.  The Manufacturer shall submit the detailed sectional drawing of the longitudinal face of the joint. 
The cross sectional drawing shall show all parts, materials, dimensions surface finishes and 
tolerances. 

4.1.15.   The insulating joint material shall be resistant to creep. 

4.1.16.   The external fasteners shall be hot dip galvanized as per ASTM A 153. 
4.1.17.  The selected seal material shall be resistant to the chemicals and the operating temperature and 

pressure of the pipe system. At least 90% of the gasket shall be in contact with bare metal 
surface. The sealing gasket shall be of sufficient thickness and shall be made out of one piece of 
material, no joints are permitted. 

4.1.18.  No stress inducing recess, protrusions or notches, are permitted in the internal surface of the 
supplied joint. Additional fillers are not permitted to fill these flaws. 

4.1.19.  The cavities inside the joint shall be filled with low viscosity dielectric material that solidifies on 
curing. Air pockets and impurities in the dielectric material shall not be accepted. 

4.1.20.. The Manufacturer shall submit the detailed sectional drawing of the longitudinal face of the joint. 
The cross sectional drawing shall show all parts, materials, dimensions surface finishes and 
tolerances. 

4.2 Electrical

4.2.1 The average dielectric strength of the Isolation joint shall be minimum 15 kilo Volts or more.

4.2.2 Two cleats shall be provided on the pups on either side of the Isolation joint for connecting 10 mm2

and 50 mm2 cables for measurement/ shorting purposes. Cleats shall be attached to the Isolation
joint by welding.

4.3   NON METALLIC COMPONENTS 

Minimum thickness requirement of insulating material shall comply with NACE RP 0286. 

Epoxy resin filler material used shall be CIBA Araldite CY-220 & Araldite HT-951 hardener or an 
approved equivalent. 

Insulating rings and joint filler material shall be flame resistant and capable of safely withstanding 
the maximum operating temperature without distortion or loss of insulating properties. Non-
metallic seal materials, if provided, shall be resistant to amine based corrosion inhibitors and 
explosive decompression. 
The spacing ring shall be of epoxy glass fiber reinforced laminate. It shall possess high insulating 
properties that would comply with ASTM D 709 Type TV, Group G.1.1 properties. The materials 
compressive properties shall be equal to or greater than 450 MPa. The epoxy glass fiber 
laminates material shall possess anti-aging properties. The spacing ring, sealing gasket and 
filling material shall be resistant to flames and diffusion of gases, absorption of moisture and shall 
be capable of maintaining their required compressive strength and insulating properties over the 
design life of the pipeline. 

Adhesive sealant or a low viscosity, cold curing thermosetting resin shall be used as filling 
material. Its compressive strength shall be equal to or greater than 150 MPa. Plastic material 
shall be compatible to the materials they are in contact with. The Manufacturer shall give the 
details of the plastic used and its mechanical, chemical and temperature resistance properties. 

4.4   WELDING 

a. All welds except closing weld shall be butt welds. The closing weld shall be full penetration 
girth weld in accordance with ASME BPVC Section VIII, Division I. The weld design shall 
conform to the ASME acceptable standards. Fillet welds if required, shall have minimum two 
passes. 

b. Welding end of the pipe pups to be welded to the insulating joint shall be prepared in 
accordance with ASME B31.4/ B31.8, as applicable. All butt weld ends shall be checked for 
surface defectsusing dye penetrate prior to welding. 
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c. All welding shall be carried out by welders and welding procedure qualified in accordance with 
ASME Section IX. The procedure quantification to include hardness and impact test shall meet 
therequirement of clause 3.3& 3.5. 

d. No repairs by welding shall be carried out on base metal of any component of insulating joint. 
Manufacturer shall obtain Purchaser approval prior to carrying out any repair of welds. The repair 
welding shall be carried out by welders and welding procedures duly qualified per ASME Section 
IX and records for each repair shall be maintained. Welding procedure and repair welding 
procedure qualification shall include requirements for impact testing. 

e. Cold die stamping on insulating joints or pups is not permitted on the body. Cold die stamping 
can be done on the pipe bevel.

f. The repair of the forging by welding is not permitted. All production welding, including tacking 
shall be done as per the qualified procedure by the qualified welder/ operators. The acceptable 
weld processes are: 

• Shielded Metal Arc Welding (SMAW) 
• Submerged Arc Welding (SAW) 
• Gas Metal Arc Welding (GMAW)

g. The Manufacturer shall ensure that all the mechanical works are completed prior to the post 
weld heat treatment and hydrostatic test. Any re-work (welding, cutting and grinding) on the 
surface of the material after the PWHT or hydrostatic testing is not permitted. 

h. The need for Post Weld Heat Treatment (PWHT) shall be assessed by the Manufacturer in 
accordance with the relevant weld procedure.

    

5.0 INSPECTION & TESTING

5.1 The manufacture shall perform all inspection and tests as per the requirements of this specification
and the relevant codes, prior to shipment at his works. Inspection & tests shall be performed to
ascertain the requirements of this specification & not limited to the following:

5.1.1 All Isolation joints shall be visually inspected.

5.1.2 Dimensional checks shall be carried out as per the purchaser approved drawings.
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5.1.3 Chemical composition and mechanical properties including hardness shall be checked as per
relevant material standards and this specification, for each heat of steel used.

5.1.4 Non destructive inspection of Isolation joints shall be carried out as given below:

a) 100% radiography shall be carried out on all butt & repair welds of pressure containing parts.
Acceptance limits shall be as per API 1104.

Welds, which in purchaser's representative opinion cannot be inspected by radiographic
methods, shall be checked by ultrasonic or magnetic particle methods. Acceptance criteria
shall be as per ASME Section VIII Appendix 12 and Appendix 6 respectively.

b) All finished weld ends shall be 100% ultrasonically tested for lamination type defects for a
distance of 50mm from the ends. Any lamination is not acceptable.

c) All forgings shall be wet magnetic particle inspected on 100% of forged surfaces. Method and
acceptance shall comply with MSS SP 53 and ASME Sec VIII DIV 2.

d) All fillet weld of thickness < 6mm shall be examined 100% by magnetic particle inspection and
6mm shall be examined 100% by UT. Acceptance criteria for MPI & UT shall be as per ASME

Sec.VIII Appendix 6 & Appendix 12 respectively.

5.1.5 Isolation joint shall be hydrostatically tested to a pressure as indicated in data sheet. The test
duration shall be of 60 minutes.

5.1.6 Upon successful completion of hydrostatic testing, the joint shall be subjected to a minimum of 40
Pressure cycles from 10 bars to 85% of the hydrostatic test pressure. After cycling, the pressure
shallbe raised to the hydrostatic test pressure and maintained for at least 30 minutes.

5.1.6 After the hydrostatic test Isolation joints shall be tested with air at 7 bar (g) for 10 minutes.The
tightness shall be checked by immersion or with a frothing agent. No leakage shall be acceptable.

5.1.7 Dielectric Test

a) Insulation resistance of each Isolation joint shall be at least 50 mega ohms when checked with1000
V DC.

b) Isolation joint before and after the hydrostatic test, shall be tested for dielectric integrity for
one minute at 5000 V A.C., 50 cycles and the leakage current before and after hydrostatic test
shall be equal. Testing time voltage and leakage shall be recorded and certified. No repair shall
be permitted to the Isolation joints failed in the above mentioned tests.

5.2 Purchaser reserves the right to perform stage wise inspection and witness test as indicated in Para
5.1 at Manufacturer's works prior to shipment. Manufacturer shall give reasonable notice of time
and shall provide without charge reasonable access and facilities required for inspection to the
purchaser's Representative.

Inspection and tests performed/witnessed by the Purchaser's Representative shall in no way
relieve the Manufacturer's obligation to perform the required inspection and test.

6.0 TEST CERTIFICATES



Doc No.  Rev 

6.1 Manufacturer shall submit following certificates to Purchaser's Representative.

a) Test certificates relevant to the chemical analysis and mechanical properties including
hardness of the materials used for construction of Isolation joint as per this specification
and relevant standards.

b) Test reports on non destructive testing.

c) Test certificates for hydrostatic and air tests.

d) Test certificate for electrical resistance test.

e) Test report for dielectric strength test.

7.0 PAINTING, MARKING AND SHIPMENT

7.1 Isolation joint surface shall be thoroughly cleaned, freed from rust and grease and applied with
sufficient coats of corrosion resistant paint. Surface preparation shall be carried out by shot
blasting to SP 10 in accordance with "steel structures painting council Visual standard SSPC VIS l."
External surfaces of Isolation joints shall be painted with three coats of suitable epoxy resin with a
minimum dry film thickness of 320 microns and it shall be suitable for corrosive industrial
environment.

Manufacturer shall indicate the type of corrosion resistant paint used, in the drawings submitted
for approval.

7.2 Isolation joints shall be marked with indelible paint with the following data:

a. Manufacturer's name

b. Suitable for inch nominal diameter pipeline

c. End thickness in mm

d. Material

e. Design Pressure/ Hydrostatic Test Pressure

f. ANSI Class Rating

g. Tag No.

h. Year of Manufacture

i. PO No.

7.3 Isolation joints shall be suitably protected to avoid any damage during transit. Metallic bevel
protectors shall be provided to weld ends.

7.4 Only those Isolation joints, which have been inspected and certified by Purchaser, shall be shipped.
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8.0 SPARES AND ACCESSORIES

Not Applicable

9.0 DOCUMENTATION

9.1 All documents shall be in English Language.

9.2 At the time of bidding, Bidder shall submit the following documents:

a) General arrangement drawing along with cross sectional view, overall dimensions and
details of Isolation materials recommended.

b) Reference lists of previous supplies of Isolation joint of similar specification.

c) Clause wise list of deviation from this specification, if any.

9.3 Within two weeks of placement of order, the Manufacturer shall submit 2 copies of but not limited
to the following drawings, documents and specifications for approval.

a) Fabrication drawings and relevant calculations for pressure containing parts.
b) Welding procedure and method of manufacture for all phases of manufacture.
c) Quality Assurance Plan (QAP)

Once the approval has been given by purchaser any changes in design, material and method of
manufacture shall be notified to the Purchaser whose approval in writing of all changes shall be
obtained before the isolation joint are manufactured.
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1.0 SCOPE

This specification covers the basic requirements for design, manufacture, testing and supply of carbon steel
Flow Tees to be installed in onshore Pipeline of Natural Gas Services.

1.1 Abbreviations

The following definitions shall apply:

ASME : American Society of Mechanical Engineers.

ASNT : American Society for Non destructive Testing.

ASTM : American Society for Testing and Materials.

ISO : International Standards Organization.

NDE : Non destructive Examination.

MSS : Manufacturers Standardization Society.

NPS : Nominal Pipe Size.

UNS : Unified Numbering System.

1.2 Compliance
Compliance by the contractor with this specification shall not relieve him of his responsibilities to
supply Flow tee suited to meet the specified requirements and/or local codes governing health and
safety.

The CONTRACTOR shall notify the CONSULTANT & OWNER in writing, of any proposed deviation from
this Specification. The Owner/Consultant’s decision in respect of concession requests will be final.

The CONTRATOR shall continually verify the quality and fitness for purpose of the Flow tee, and shall
propose appropriate actions/measures if any aspects of manufacture are found to be unsatisfactory.

1.3 Quality Conformance
The CONTRACTOR shall demonstrate to the satisfaction of the OWNER / CONSULTANT that his activities
within the scope of this document are in accordance with the relevant section of BS EN ISO 9001. The
CONTRACTOR shall submit to the CONSULTANT for review and approval, a Quality Plan and
procedural specifications prior to commencement of work. The Quality Plan shall define all sub
Contractor’s involvement in the work. The review in this Specification shall only indicate a general
requirement and shall not relieve the CONTRACTOR of his obligations to comply with the requirements
of the Contract.

1.4 Safety
Safety is paramount. All work shall be performed in accordance with the safety requirements
listed in the contract documentation.

2.0 REFERENCE DOCUMENTS
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2.1 Reference has been made in this specification to the latest edition of, the following Codes, Standards and
Specifications.

ASME Section VIII Boiler & pressure Vessel Code

ASME B 16.25 Butt Welding Ends

ASME B 16.9 Factory made wrought steel butt welding fittings

ASME B 31.8 Gas Transmission & Distribution piping System

ASTM A 370 Mechanical testing of Steel Product

API 1104 Standard for welding pipelines and related facilities

SSPC VIS 1 Steel Structures painting Council Visual Standard

MSS SP 53 Quality standard for steel castings and forgings for valves flanges
and fittings and other piping components magnetic particle
examination method

MSS SP 75 Specification for High Test Wrought welding fittings

ASME Section IX Qualification standard for Welding and Brazing
Procedures

PNGRB Petroleum & Natural Gas Regulatory Board

2.2 In case of conflict between the requirements of this specification and any code, Standard or Specification
referred to in this Specification, the requirements of this specification shall govern.

3.0 MANUFACTURER’S QUALIFICATION

Manufacturers who intend bidding for flow tees must posses the records of a successful proof test for tees
used in the fabrication of flow tees, in accordance with the provisions of ASME B 16.9/MSS SP 75. These
records shall be submitted at the time of bidding

4.0 MATERIALS

4.1 Material for the pressure containing parts of the flow tees shall be as indicated in the data sheets. Other
part shall be as per Manufacturer's standard suitable for the service condition and shall be subject to
approval by purchaser.

4.2 Flow Tees which are subject to field welding by purchaser, shall have carbon equivalent (CE) not exceeding
0.43 based on check analysis for each heat of steel calculated according to the following formula:

Mn Cr + Mo + V Ni + Cu
CE = C + + +

6 5 15
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4.3 When specified in the Data Sheet, charpy V notch test shall be conducted on each heat of base material,
weld metal and heat affected zone of all pressure containing parts such as body, welding ends in
accordance with the impact test provisions of ASTM A 370 at a temperature of 20 °C. The charpy impact
test specimens shall be taken in the direction of principal grain flow and notched perpendicular to the
original surface of the plate of forging. Average impact energy value of three full sized specimens shall be
35 joules. Minimum impact energy value of individual specimen shall be 28 joules. No specimen shall
exhibit less than 85% shear area.
When Low Temperature carbon steel (LTCS) materials are specified in data sheet, the charpy V notch test
shall be carried at temperature of 46 deg. C or shall be complied with specified material specification in
addition to the above mentioned test at 20°C. For flow tees used for the transportation of other
hydrocarbons, the charpy V notch test requirements as stated above shall not be applicable unless required
by specified material standard or mandatory requirement.

4.4 Carbon steel used for the manufacture shall be fully killed.

4.5 When specified in data sheet, hardness test shall be carried out as per ASTM A370 for each heat of steel
used. The maximum hardness of base metal, weld metal and heat affected zone of all pressure parts shall
be 248 HV10, unless otherwise specified.

5.0 DESIGN & CONSTRUCTION REQUIREMENTS

5.1 Flow tees shall be designed and manufactured in accordance with the provisions of Codes and
Standards referred in Section 2.0 of this specification. In addition, design factor and corrosion
allowance, as indicated in the Data Sheet, shall also be taken into account for design of Flow tees.

5.2 Flow tees shall generally conform to the figure shown in the Data Sheet and shall meet the following
requirements:

a) An internal pipe having the same internal diameter as the connecting pipeline allowing the passage of
scrapper/instrumented pigs, provided with holes/slots located in the centre line of the branch. The
slots shall be designed to prevent the pig getting stuck or damaged without affecting the flow
through the branch line. The area of the holes/slots shall be 1.5 times internal area of branch size.

b) A forged/submerged arc welded “tee” as per ASME B 16.9/MSS SP 75, enclosing internal pipe and
fixed to it by suitably shaped forged steel rings. Machined steel rings shall not be used.
Circumferential welding on the branch outlet is not acceptable. Pups shall not be provided either at
the run or at the branch.

5.3 Butt weld ends shall be beveled as per MSS SP 75 and ASME B 16.25.

5.4 All flow tees shall be completely stress relieved as per MSS SP 75 and other relevant code / standard.

5.5 Stub in or pipe to pipe connection shall not be used in the manufacture of flow tees. Tees used for
manufacturing of flow tees shall be manufactured by forging or extrusion methods. In case flow tees
are manufactured using welded tees, the longitudinal weld seam shall be at least 90 deg to the branch
connection

5.6 All welds shall be made by welders and welding procedures qualified in accordance with ASME Section
IX. The procedure qualification shall include impact test and hardness test and shall meet the
requirements of clause 4.3 and 4.5of this specification respectively.
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5.7 Repair by welding on parent metal is not permitted. Repair of welds shall be carried out only after
specific approval by Purchaser’s Inspector for each repair. The repair welding shall be carried out by the
welders and welding procedures duly qualified as per ASME Section IX and include all tests, which are
applicable for regular production welding procedure qualification. Records for all repairs shall be
maintained.

5.8 The tolerance on internal diameter and out of roundness at the ends for welded flow tees shall be as
per applicable connected pipe specification as indicated in the Data Sheet.

6.0 INSPECTION & TESTS

6.1 The Manufacturer shall perform all inspections and tests as per the requirements of this
specification and the relevant codes, prior to shipment at his works. Such inspections and tests shall be,
but not limited to, the following.

6.1.1 All flow tees shall be visually inspected. The internal and external surfaces of the flow tees shall be free
from any strikes, gauges and other detrimental defects.

6.1.2 Hydrotest shall be carried out at 1.5 times of design pressure for minimum 15 minuntes. Dimensional
checks shall be carried out as per the purchaser approved drawings.

6.1.3 Chemical composition and mechanical properties including hardness shall be checked as per relevant
material standards and this specification, for each heat of steel used.

6.1.4 Non destructive inspection of flow tees shall be carried out as given below:

a) 100% radiography shall be carried out on all butt & repair welds of pressure containing parts.
Acceptance limits shall be as per API 1104 & ASME SEC VIII DIV 1.
Welds, which in purchaser's Representative opinion cannot be inspected by radiographic methods,
shall be checked by ultrasonic or magnetic particle methods. Acceptance criteria shall be as per
ASME SEC VIII DIV 1.

b) All finished weld ends shall be 100% ultrasonically tested for lamination type defects for a distance
of 50mm from the ends. Lamination is not acceptable.

c) All forgings shall be wet magnetic particle inspected on 100% of forged surfaces. Method and
acceptance shall comply ASME Sec VIII Div 2.

d) MPI/D.P inspection for cold formed butt welding with extruded outlet that are subjected to
extreme fiber elongation of 5% or more as per MSS SP 53 and ASME Sec VIII Div 2.

6.2 Purchaser’s Inspector shall also perform stage wise inspection and witness tests as indicated in clause
6.1 at Manufacturer’s works prior to shipment. Manufacturer shall give reasonable notice of time and
shall provide without charge reasonable access and facilities required for inspection to the Purchaser’s
Inspector.
Inspection and tests performed/witnessed by Purchaser’s Representative shall in no way relieve the
Manufacturer’s obligation to perform the required inspection and tests.

7.0 TEST CERTIFICATES

7.1 Manufacturer shall submit following certificates to Purchaser's Representative.
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a) Test certificates relevant to the chemical analysis and mechanical properties including
hardness of the materials used for construction of Flow Tee as per this specification and
relevant standards.

b) Test reports on non destructive testing (Radiography, Ultrasonic inspection, wet MPI and
etc).

c) Test certificates for each flow tee stating that it is capable of withstanding test pressure
without leakage. This results in a hoop stress equivalent to 95% of the specified
minimum yield strength for the pipe with which the flow tee is to be attached without
impairing its serviceability.

d) Test reports on heat treatment carried out.

8.0 PAINTING, MARKING AND SHIPMENT.

8.1 Flow Tee surface shall be thoroughly cleaned, freed from rust and grease and applied with sufficient coats
of corrosion resistant paint, after all the required tests have been performed and accepted by purchaser’s
representative. Surface preparation shall be carried out by shot blasting to SP 6 in accordance with "steel
structures painting council Visual standard SSPC VIS l.”
Manufacturer shall indicate the type of corrosion resistant paint used, in the drawings submitted for
approval.

8.2 Flow Tee shall be marked with indelible paint with the following data:

a. Manufacturer's name
b. Suitable for inch nominal diameter pipeline
c. End thickness in mm T1 X T2.

d. Material
e. Design Pressure
f. ANSI Class Rating
g. Tag No.
h. PO No.
i. Project Name

8.3 Flow Tee shall be suitably protected to avoid any damage during transit. Metallic bevel protectors shall be
provided to weld ends.

8.4 Only those flow tee, which have been inspected and certified by Purchaser, shall be shipped.

9.0 DOCUMENTATION
9.1 All documents shall be in English Language.

9.2 At the time of bidding, Bidder shall submit the following documents:

a) General arrangements drawing of flow tee along with cross sectional view, overall
dimensions and details of insulating materials recommended.

b) Reference lists of previous supplies of flow tee of similar specification.

c) Clause wise list of deviation from this specification, if any.



Doc No.  Rev 

d) Records of successful proof test for tees used for fabrication of flow tees, qualifying the
range of sizes quoted.

e) Brief description of the manufacturing, heat treatment and quality control facilities of the
Manufacturer’s Works.

9.3 Within two weeks of placement of order, the Manufacturer shall submit four copies of but not limited to
the following drawings, documents and specifications for approval.

a) Fabrication drawings and relevant calculations for pressure containing parts.

b) Calculations for the number of holes/slots size/flow area.

c) Method of manufacture, welding procedure and heat treatment details.

d) Quality Assurance Plan (QAP)

Once the approval has been given by purchaser any changes in design, material and method of
manufacture shall be notified to the Purchaser whose approval in writing of all changes shall be obtained
before the flow tee are manufactured.

9.4 Within four weeks from the approval date Manufacturer shall submit one reproducible and six copies of
the approved drawings, documents and specifications as listed in 9.3 of this specification.

9.5 Prior to shipment, the manufacturer shall submit one reproducible and three copies of the test certificates
as listed in Clause 7.0 of this specification.
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1.0 SCOPE OF WORK  

This  specification  covers  the  requirements  of  design,  supply  of  materials, installation,  testing  
and  commissioning  of  total  flooding  centralised  Clean  Agent System  (clean  agents to  be  
considered  are  :  IG-541,  IG-55,  IG-01  and  IG-100  as per  NFPA-2001)  for  fire protection  of  
Control  Room  building  mentioned  in  this specification.  

The  work  shall  include  electrically  actuated  automatic  Clean  Agent  Fire Extinguishing  System  
complete  with  clean  agent  cylinders,  manifolds,  pressure reducing  devices,  cylinder  valves,  
directional  valves,  pipes,  discharge  nozzles, brackets  supports,  hangers  and  such  other  fittings  
as  necessary  for  complete installation  of  the  system  including  chipping  of  existing  RCC/brick  
walls  of  control room  buildings,  fixing  fasteners,  etc.    The  system  shall  also  comprise  of  both 
Automatic  and  Manual  actuation,  cancellation  facility  etc.  with necessary  control  panel. 
Complete  Fire  Detection  and  alarm  system  is  in  the  scope  of  this  requisition.  The clean  
agent  shall  be  discharged/actuated  automatically  after  a  adjustable  time delay  based  on  the  
detection  signal  received.  The delay shall  be  maximum  180 seconds, however it shall be 
adjustable from 0 to 180 seconds.  

It may be noted that clean agent system to be provided shall meet the requirements of NFPA-2001 
(Latest).  Hence  any  thing  specified  as  “mandatory”  in  NFPA-2001, although  not  specifically  
mentioned  in  this  specification,  shall  form  part  of  this specification and scope of work for the job 
to be executed 

2.0 CODES AND STANDARDS 

NFPA 2001 : Standard on Clean agent Fire 
Extinguishing System, 2004 
Edition 

BS-5445,5446,5839 : For Detectors 

SMPV Rules,1981,CCE 

Nagpur 

: For Storage Containers 

Clean Agent Manufacturer’s Recommendations. 

Tariff advisory Committee (TAC) Rules 

3.0 DESIGN REQUIREMENTS  

Vendor shall design the system to meet the minimum requirements of total flooding fire extinguishing 
clean agent system as per NFPA-2001 and having design concentration as specified at 70_F(21 _C).  

The system design shall be centralized and shall protect other risk as defined in the requirements 
and scope of work of the project. 

3.1 SYSTEM DESIGN  

The centralised system of a station shall be designed to protect any of the risk(volume wise) in a 
particular room of a building as defined in Annexure-I to this specification. 

The quantity of Clean Agent gas provided shall be sufficient to protect the single largest risk in each 
building with 100% standby filled up cylinders. The system shall have its own storage, distribution 
piping, nozzles, alarm, and actuation system, etc.  
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Both primary and standby supply shall be permanently connected to the distribution piping through 
manifold and arranged for easy and auto changeover.  

As the system is designed for the largest risk and there are several risks varying in size in particular 
building, the system shall permit use of required no. of cylinders for any individual risk involved so 
that the concentration of gas in that risk does not exceed the design concentration specified in the 
table below. 

Properties Of Inert Gas Agents Used As Fire Extinguishing Agent

Name Formula Noael
(%) 

Loael
(%) 

Normal 
charging 
pressure 

Min. 
Design

pressure 
at 130˚f

Extinguishing 
concentration

%age M3/m3 of
vol.

IG-541 N2 -52% 
Ar -40% 
CO2 -8% 

43 52 2175 psi 2575 psi 37.5 0.470

IG-55 N2 -50% 
Ar -50% 

43 52 2222 psi 2475 psi 37.5 (*) 0.470 (*)

IG-01 Ar -99.9% 43 52 2371 psi 2650 psi 37.5 (*) 0.470 (*) 

IG-100 N2 -99.9% 43 52 2404 psi 2404 psi 37.5 (*) 0.470 (*) 

Note:- Any other agent complying with provisions of NFPA-2001 Latest Editions, may be added to list 

NOAEL: No Observable Adverse Effect Level, the highest concentration at which no adverse 
physiological or toxicological effect has been observed.  

LOAEL: Lowest Observable Adverse Effect Level, the lowest concentration at which an adverse 
physiological or toxicological effect has been observed.  

(*) Or higher %/quantity of volume as specified by clean agent manufacturer for clean agent system.  

IG-541, 55, 01 and 100 are called as inert gas as per NFPA-2001.  

The agent discharge shall be substantially completed in a nominal 60 seconds for IG-541, 55, 01 and 
100, or a shorter time .The measured discharge time is considered to be the time when the 
measuring device starts to record reduction of oxygen untill the design oxygen reduction level is 
achieved.  

The min. Oxygen concentration shall be maintained after release of clean agent (IG) as 16%. 

3.2 SYSTEM FLOW CALCULATIONS  

System flow calculations shall be performed using A CALCULATION METHOD LISTED OR 
APPROVED BY THE AUTHORITY HAVING JURISDICTION (e.g. FM/UL/LPC/VDS) and TAC. The 
system design shall be within the manufacturers listed limitations. System design including 
computerized flow calculations, piping & storage layout of Clean Agent System shall be submitted 
along with the technical bids. 

3.3 CLEAN AGENT QUANTITY  

Minimum design concentration of Clean Agent gas shall be 37.5%(min) for IG-541,55, 01 and 100 at 
70OF by volume unless otherwise specified by the agent manufacturer for clean agent fire 
extinguishing system.  
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Clean Agent concentration requirement shall be computed considering the volume of the hazard as 
specified.  

The quantity of Clean Agent shall be worked out by the bidder, as per NFPA-2001 and in the 
Performa given in Annexure-I, however vendor shall quote minimum quantity of agent as given in the 
Annexure-I. 

3.4 CLEAN AGENT STORAGE CYLINDERS  

The Clean Agent storage cylinders shall be designed to hold clean agent at ambient temperatures. 
Container shall be of approved type and freshly imported. Minimum container design level working 
pressure of storage container shall be as per clause 2.1.4 and table A-2-1.4.1 of Appendix-A to 
NFPA-2001. The containers shall not be charged to a fill density or superpressurisation  
(superpressurisation means the addition of a gas to fire suppression agent container necessary to 
achieve the pressure required for proper system operation) level different from manufacturer’s listing.  

The vendor shall select the capacity of cylinder as follows:  

IG-01, 55, 541and 100 435 cu.ft  

The vendor shall standardized  the capacity of cylinder for better replacement & inter changeability.  

The design pressure for cylinders shall be suitable for the maximum pressure developed at 130_ F 
(55_C) at the max. controlled temperature limit.  

Each container shall have a permanent name plate specifying the agent, tare and gross weight in 
addition to the pressurization level, and nominal agent volume.  

All clean agent cylinders shall be seamless and bear the mark of manufacturer, serial number and 
shall be duly listed by a competent approval authority of country of origin (FM/UL/VDS/LPC) in 
addition to approval by CCE Nagpur (India). Cylinders without the approval will not be accepted. A 
reliable means of indication, other than weighing shall be provided to determine the pressure in 
refillable containers.  

Each container shall have pressure relief valve to protect the cylinders against excess pressure 
conditions. 

Clean Agent containers shall be arranged in the following manner:  

i)  In a battery of cylinders manifolded together and leading to common distribution pipe and 
discharge nozzles for the risk to be protected including below floor board and above false 
ceiling spaces.  

ii)  A reserve battery of cylinders with manifold, directional valve and automatic change over to 
any of the two banks after actuation shall be provided. The reserve of standby Clean Agent 
battery shall be 100% of the quantity required for the single largest risk as per scope of work.  

Automatic means such as check valve shall be provided to prevent agent loss if the system is 
operated when any containers are removed for maintenance.  

The manifolded containers referred to above shall be securely mounted on the floor and suitably 
supported in a rack with provision for convenient individual servicing and content weighing according 
to the manufacturers installation manual. Such servicing or weighing shall be possible without 
shutting down the system.  

A space marked as cylinder shed on the drawing be made available to the contractor for placing 
Clean Agent cylinders. Vendors shall confirm the adequacy of space provided for storage of Gas 
cylinders. 
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3.5 PIPING, FITTINGS AND DISCHARGE NOZZLES  

CLEAN
AGENT 
NAME

PRESSURE U/S OF 
PR/PIPE CLASS 

PRESSURE D/S OF 
PR/PIPE CLASS 

FITTINGS U/S 
OF PR 

FITTINGS D/S 
OF PR 

IG-
541,55,01 

& 100 

2650 PSIG/ASTM 
A-106,GR C 

SEAMLESS,WLD 

1000 PSIG/ASTM 
A-106,GR C 

SEAMLESS,WLD 

AS PER 
TABLE A-
2.2.3.1 OF 

NFPA

AS PER 
TABLE A-
2.2.3.1 OF 

NFPA

The pressure reduction device shall be easily identifiable.  

Discharge nozzles shall conform to cl.2.2.5 of NFPA. Discharge nozzles used in this system shall be 
listed for the use intended for discharge characteristics. The selection of nozzle orifice shall be such 
that the 95% of IGs is discharged within 60 seconds through the number of nozzles of the system. 
Each nozzle shall be permanently marked to identify by the part number, orifice code, or other 
suitable marking as specified by the authority having jurisdiction.  

The vender to note that the clean agent piping to be laid in existing building, hence the clean agent 
piping and nozzles etc. shall have to be planned clearing other facilities coming in the areas where 
clean agent protection is being envisaged. The different items that are to be provided for efficient 
functioning of the automatic clean agent system have been indicated but not the quantity of any of 
them, which has to be worked out by the contractor.  

The clean agent piping shall have to clear: 

i) The beams and ribs which criss cross the ceiling.  

ii) Path of AC ducts.  

iii) Cabling in false flooring.  

The vendor shall have to lay the clean agent piping in existing building. All necessary civil works 
including breaking the brick walls and making them good shall be in the scope of work. 

3.6 DETECTION, ACTUATION AND ALARM SYSTEM  

Fire detection, actuation and alarm system for the system shall be as per NFPA-2001 latest revision.  

There shall alarm in clean agent local control panel at the time of gas release.  

3.7 PAINTING  

Painting and colouring of pipelines, nozzles, clean agent storage containers, supports, etc. shall be 
done as per Specification O-611. 

3.8 OPERATING DEVICES  

a)  Operating devices shall include clean agent releasing devices or valves, discharge controls, 
and shut down equipment necessary for successful performance of the system.  

b)  Electric Supply: The vendor shall provide 100 V + 6% @ 50 Hz + 3%, 3 phase power supply 
at a convenient point. Convertor required to convert 24V shall be in vendor's scope.  

c)  Electric Supply: The vendor shall provide 100 V + 6% @ 50 Hz + 3%, 3 phase power supply 
at a convenient point. Convertor required to convert 24V shall be in vendor's scope.  
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d)  The clean agent cylinders shall be mounted on front and firmly supported in brackets in a 
manner that they will not be easily subjected to mechanical chemical or other damage, which 
would render the system in-operative.  

e)  In addition to Automatic actuation, there shall be a normal manual control for actuation, which 
shall be located so as to be conveniently and easily accessible at all times including the time 
of fire. This control shall cause the complete system to operate in its normal fashion.  

f)  Manual controls shall not require a pull of more than 40 lb nor a movement of more than 14 
inches to secure operation. At least one manual control for activation shall be located not 
more than 4 feet above the floor.  

g)   i) A signal shall be provided from the clean agent control panel to shut off the air handling unit 
and air conditioning dampers/louvers.  

ii) Supervision of automatic systems shall be provided and shall include electrical 
supervisions of the actuating device and the wiring connecting the actuation device and the 
detection system.  

h)  Operating instructions shall be displayed on a name plate fitted permanently on the clean 
agent skid.  

i)  Clean agent extinguishing system shall incorporate a pre-discharge alarm with a time delay 
sufficient to allow personnel evacuation prior to discharge.  

3.9 LOCAL CONTROL PANEL FOR CLEAN AGENT SYSTEM  

The system shall have a main control console and shall consist of:  

I)  Two alarms and one fault indicator lamp for each zone to be protected.  

II)  Combination of alarm silence and alarm off switch.  

III)  Combination of fault silence and trouble lamp switches.  

IV)  Alarm test switch  

V) Alarm re-set switch 

a.  The installation shall have arrangement to indicate by alarm as well as indication about actuation 
of the system, hazard to personnel of failure of any supervised system. The extent and type of 
alarms or indicators equipment shall be to the satisfaction of the Engineer-in-Charge.  

b.  The system shall have a positive warning device by sounding alarm to alert personnel of the 
impending discharging and also a positive indication to show that the system has actuated.  

c.  Alarm indicating failure of supervised devices of equipment shall give prompt and positive 
indication of any failure and shall be distinctive from alarm indicating operation of hazardous 
conditions.  

d.  Warning and instruction signs at entrance to and inside protection areas shall be provided.  

The following additional provisions shall be made in the main control panel:  

a.  Automatic shut off of the Air conditioning dampers/louvers by solenoid damper closing unit or 
electrically operated damper motor. Only signal to be provided from clean agent system control 
panel. Rest of the job shall be done by others.  

b.  Automatic shut off of the air-handling units.  
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4.0 MATERIALS OF CONSTRUCTION  

The materials of construction used in the system shall be in accordance with NFPA-2001 or as 
specified by the equipment manufacturer for the intended use. (if the same is not specified in NFPA-
2001).  

5.0 INSPECTION AND TESTING  

Approval Of Installation  

The completed system shall be tested to meet the approval of Owner. The entire clean agent system 
shall be TAC (Tariff Advisory Committee, India) approved & vendor to obtain the same. Only listed or 
approved equipment and devices shall be used in the systems. All critical equipments such as 
cylinders, cylinder valves, directional valves, pressure reducers, nozzles, actuatation controls, 
pressure gauges etc. shall have listings (FM/UL/Vds/LPC) To determine that the system has been 
properly installed and will function as specified, the following tests shall be performed:  

a.  A thorough visual inspection of the installed system and hazard area. The piping, operational 
equipment and discharge nozzles shall be inspected for proper size and location. The locations of 
alarms and manual emergency releases shall be confirmed. The configurations of the hazard 
shall be compared, to the original hazard specification. The hazard shall be inspected closely for 
un-closable openings and sources of agent loss, which may have been overlooked in the original 
specifications.  

b. A check of labeling of devices for proper designations and instructions. Nameplate data on the 
storage containers shall be compared to specifications.  

c.  A test for mechanical tightness of the piping and associated equipment to assure that leakage 
will not occur and that there will be no hazardous pipe movements during discharge.  

d.  Non-destructive operational tests on all devices necessary for proper functioning of the system.  

Vendor shall provide suitable safety measures against increase in pressure inside the protected area 
due to release of clean agent. 

6.0 VENDOR DATA REQUIREMENTS 

6.1 ALONG WITH THE TECHNICAL BIDS  

 List of clause wise deviations, if any, to the specifications. It will be vendor's responsibility to 
furnish the deviations. If the same are not furnished it will be assumed that the offered 
equipments meet the specifications of the enquiry document in toto.  

 System design including computerised system flow calculations, piping & storage layout.  

 Indian/International standards to which the offered equipments conform.  

 Catalogues/Brochures giving technical particulars and details of operation/maintenance of the 
offered elements/system.  

 Certificates of agencies who have accorded approval for the elements offered.  

 Numbers & placement / Area coverage for type of nozzles used.  

 Quantity of each type of equipment offered along with the calculations.  

 Protected room/area layouts.  

 Quantity of clean agent offered for various areas as per specifications.  
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 PFD, P&ID and GA drawing.  

6.2 AFTER AWARD OF THE CONTRACT  

 Calculations for pipe sizes, time of discharge, flow, nozzle rate of discharge etc.  

 GA and dimensional drawings of the areas showing storage, piping and nozzles for various 
areas.  

 Mounting/fixing details of all the elements   

 Testing and inspection schedule and procedure.  

 Cylinders data sheets.  

 Other data sheets as per the list attached.  

 If the vendor is collaborating with any foreign party for basic engineering, design etc., he should 
provide certificate of collaboration and first submission of design and detailed drawing shall be 
approved by the collaborator.  

 List of drawings.  

7.0  MANDATORY SPARES  

The bid must include in the quoted price the following mandatory spares to be supplied with the clean 
agent system:  

1. Clean Agent Cylinders for Centralised 
System 

: 5% of the total cylinder (filled).  

2. Automatic and Manual release system : One of each type/size used in the system 
supplied 

3. Cylinder Valve with safety pressure relief 
device 

: One of each type/size used in the systems 
supplied.  

4. Clean Agent Nozzles : 10% of total nozzles used in each size/type.  

5. Clean Agent Release Push Buttons : 10% of total used of each type etc.  

Recommended Spares:  

In addition to above mandatory spares, vendor must recommend list of spares required for 2 years 
trouble free operation with unit rates and quantity along with the offer.
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ABBREVIATIONS:

kg : Kilogram 

IS : Indian Standard 

M.S. : Mild Steel 
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1. SCOPE 

This standard lays down requirements regarding material, shape, construction, method of 
operation performance and tests of portable fire extinguisher of carbon dioxide type. The 
extinguisher shall be supplied along with CO2 gas duly charged. 

2. REFERENCES 

IS: 2878 
& IS: 
307 

3. MATERIAL,  SHAPE,  CONSTRUCTION,  METHOD  OF  OPERATION, PERFORMANCE, 
CONTENTS AND TESTS

3.1 The material, shape, construction, method of operation, performance and test shall 
comply with IS: 2878. 

3.2 Nominal size. 

3.2.1 The extinguisher shall be of following nominal sizes in kg: 2, 3 and 5.0 for portable type and 7, 
9 and 22.5 for trolley mounted. 

3.3 Contents 

3.3.1 Carbon dioxide gas used shall conform to IS: 307 and extinguisher shall be  
 filled as per Clause no.4.0 of IS: 2878. 

4. APPROVALS 

A clearance/ approval certificate for filling the extinguisher from “Chief Controller 
Explosive” Govt. of India, Nagpur shall be submitted for each cylinder. 

5. MARKING

Each extinguisher shall be clearly and permanently marked as per IS: 2878 along with 
IS: certification mark and purchaser’s name 

6. ACCESSORIES 

Each extinguisher shall be supplied with M.S. bracket, wood screws and spanner as may 
be necessary. The details of the bracket shall be submitted with the offer. 

7. INSPECTION 

Authorized representative shall have access at all reasonable time to the 
manufacturer’s works where extinguishers ordered are being manufactured and or tested. 



ENGINEERING STANDARD

GAIL INDIA LIMITED

TECNICAL SPECIFICATION FOR
FIXED CO2 FIRE EXTINGUISHER SYSTEM

GAIL STD PI DOC TS 016

      
   
   

0 31.01.19 Issued For Bid AP JR SB 
Rev Date Purpose Prepared 

By 
Checked 

By 
Approved 

By 



Engineering Standard  

TECHNICAL SPECIFICATION  FOR 
FIXED CO2 FIRE EXTINGUISHING SYSTEM 

Doc No. Rev
GAIL-STD-PI-DOC-TS-016 0

Page 2 of 9 

Abbreviations:

AC Alternating Current

Ah Ampere Hour

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials Carbon Dioxide

CCOE Chief Controller of Explosives

DC Direct Current  

F&G Fire And Gas  

PM Factory Mutual  

IS Indian Standard

LPC Loss Prevention Council

NFPA National Fire Protection Association

PESO Petroleum Explosive Safety Organisation (Formerly known as CCOE)  

Psi Pounds per Square Inch

RCC Reinforced Cement Concrete

SMPV Static and Mobile Pressure Vessels

TAC Tariff Advisory Committee

UL Underwriters Laboratory

VdS Verband der Sachversicherer
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This specification covers the general description, material of construction and 
test for the fixed type auto actuated carbon dioxide fire extinguishing system.

2.0 REFERENCE CODE

NFPA 12 Carbon Dioxide Extinguishing System
SMPV (Unfired) Rules by PESO (Formerly known as CCOE)

3.0 GENERAL DESCRIPTION OF SYSTEM

3.1 The CO2 system shall be designed and supplied strictly as per the requirements of 
NFPA-

12 and having design concentration as per NFPA-12 for the single largest risk 
area to be protected and the criteria given herein below:

3.2 The system shall be a high pressure (850psi) and shall be 

such that it is a. Extremely quick in action
b. Non-poisonous
c. Non-corrosive, non-damaging and non-
deteriorating d. Safe and Clean

3.3 Fire shall be extinguished by the total flooding of the space with CO2 gas to 
render. the atmosphere inert and non-supporting to combustion.

3.4 CO2 gas cylinder's capacity provided shall be sufficient to discharge CO2 gas, 
equivalent to

50 per cent of the cubical content of the space involved, depending on the floor area 
of the
enclosure. Consideration of extra requirement due to opening in the enclosure 
shall also be given.

3.5 System operation shall be by listed or approved mechanical, electrical or 
pneumatic means as per NFPA-12. Where multiple cylinders are required for one 
hazard area. a common manifold shall be used. Each cylinder shall discharge 
through the manifold through common piping and discharge nozzles. All cylinders 
supplying a common manifold shall be interchangeable and of one standard size. 
Two (2) cylinders in each bank shall be provided with control heads if a total of 3 
or more cylinders are required. Where pilot cylinder is used, actuation of the 
control heads on the "pilot" cylinders shall pneumatically actuate the remaining 
cylinders.

3.6 A  100%  reserve  supply  equal  to  primary  supply  shall  be  provided.  It  shall  
provide protection during the period the main supply is out of service for re-
charge.

3.7 Hydraulic calculations for each system shall be based upon two-phase flow 
equations for unbalanced     piping systems with regardless if a single nozzle or 
balanced piping network is used. A complete set of hydraulic calculations shall be 
submitted for each carbon dioxide system:
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3.8 The Manual Release Station (MRS) and Manual Release Inhibit station 
(MRD shall be located at major points of egress. In addition auto/manual selector 
switch shall also be provided. The MRS shall provide a means of manually 
discharging the automatic fire extinguishing s y s t e m  when used in conjunction 
with the control panel. The MRS switch shall be of the "dual-action” type, to prevent 
accidental operation. The switch shall remain in the operated position until reset by 
means of a key. Supervision of automatic systems and Lock- out valves shall be 
provided as per NFPA requirements.

3.9 The 'system shall be auto actuated through fire detection system. As a safety 
measure a time delay relay unit shall be provided. On detection of fire an audible 
alarm shall sound & CO2 discharge shall take' place after some time to' allow' for 
any' personnel in the building to evacuate. A manual change over switch shall be 
provided at entry point of building allowing the system to be put in manual mode at 
any point of time for prolonged human entry.

3.10 Pre-discharge alarms and electrical/mechanical discharge delays shall be 
provided, These shall be of sufficient duration to warn personnel of an impending 
discharge of carbon dioxide and allow for hazard area evacuation and preparation, 
Warning signs shall be provided at each entrance to the hazard area.

3.11 The design shall be in accordance with, the requirements of NFPA-12. The 
duration of discharge and minimum liquid discharge time shall be as per 
NFPA-12. The discharge period shall be lengthened as appropriate by 
considerations such as deep-seated type fires.

3.12 Upon entering the alarm mode, audible indication shall be supplied by the steady 
sounding of an alarm electronic sounder. This unit shall be polarized for full 
supervision and shall be UL listed, It shall have an output of 86-90 DBA at 24V 
DC. The sounder shall be provided with a red finish. All field wiring connections 
shall be made to terminal strips or wire leads on the device.

3.13 All the mandatory requirements of NFFA-12 shall be fully complied.

3.14 The vendor shall fill the required data in the Technical data sheet (Annexure- 1)

4.0 SYSTEM COMPONENTS AND HARDWARES

4.1 All the system components used in the system shall be in accordance with 
NFPA-12. Only listed new materials and devices shall be installed. All components 
shall be UL Listed and/or PM Approved as compatible components of a carbon 
dioxide system. The system components are cylinder and its assembly with 
automatic weighing system, valves, nozzles, pipes and fittings, guards, etc.

i) Cylinder

• Cylinder  shall  be  fabricated,  tested,  and  marked  in  accordance  with  
applicable Department of Transportation (DOT) and U.S. Bureau of Explosives 
specifications. The cylinders shall be equipped with differential pressure valves. 
No replacement parts shall be necessary to recharge the Carbon Dioxide 
containers

• Cylinder filling density for high pressure system shall be as per NFP A:12.
• Cylinder shall be shipped with maintenance record card and shipping cap 
attached.
• Cylinder shall have serial number, along, with the full and empty, weight 

capacities, stamped near neck of cylinder.
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ii) Cylinder Assembly

 Carbon Dioxide storage cylinders shall be provided with a safety rupture disc. 
An increase in internal pressure due to high temperature shall rupture the safety 
disc and allow the contents to vent before the rupture pressure of the container is 
reached. The contents shall not be vented through 'the discharge piping and 
nozzles. . 

 Cylinder valve shall contain safety pressure relief device shall be provided as per 
NFPA-12. 

For system installations consisting of 3 or more cylinders, a framing arrangement 
for supporting the cylinders and manifold shall be provided.

Automatic weighing system to indicate weight loss in each cylinder bank 
shall be provided. The system shall be UL listed IFM approved.

Operation devices shall be listed or approved electrical or pneumatic means 
as per NFPA-12. Each Carbon Dioxide system shall utilize a solenoid operated 
releasing device (control head) which causes discharge of all storage containers 
in the system. Each releasing device shall be separately series supervised and 
operated directly from the control panel.

 The releasing device (control head) shall be easily removable from the cylinder 
without' emptying the cylinder. While removed from cylinder, the releasing 
device shall be capable of being operated, with no replacement of parts required 
after operation. 

 The releasing device shall also be capable of direct mechanical actuation, 
providing a means of discharge in the event of total electrical malfunction. The 
device shall be provided with a manual lever and a faceplate with clear 
instructions on how to mechanically activate the system. 

The storage cylinders shall be located in the building. iii) Distribution piping 
for high pressure system

All Pipe fittings and valve shall be provided and installed per NFPA-12 
requirements.

iv) Discharge Nozzles
 Nozzles shall be listed and approved type design as required by the type of 

hazard being protected and shall provide flow rates in accordance with system 
design hydraulics.  Nozzle  spacing  shall  be  in  accordance  with  the  listed  or  
approved coverage for each nozzle type. 

v) Electric Actuator
Electrical   actuation   of   agent   cylinder   to   be   accomplished   by   an   
electric actuator/solenoid valve interfaced through F&G panel.

vi) Manual /Pneumatic Actuator
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 Manual Pneumatic Actuator shall be provided for manual/pneumatic on the 
actuator. 
Pneumatic actuation shall be accomplished by a remote pressure
device UL listed IFM approved. It shall consist of a nitrogen cylinder 
mounted at the entrance of e a c h  protected area. Pneumatic tubing shall 
be  connected up  to the cylinder actuator valve.

vii) Supports and Hangers
• The supports and hangers shall be of a reputed make and subject to 

Company approval. However listed supports and hangers are acceptable.

4.2 All pipe work shall be identified / banded at a minimum of 3 m and where 
it passes through the wall. 

4.3 The laying of fittings at branch connection or other fixed point of the system 
shall be such, as to allow provision of movement without causing undue stress 
on the pipe work. Pipe work shall, be arranged to reduce the strain due to 
expansion on all equipment. 

4.4 All sleeves shall be built into the structure by the contractor in such a manner as to 
maintain the integrity of the structure and the fire barriers. Non-combustible matter 
shall be used for sealing the opening.

5.0 CHARACTERISTICS OFFIXED INSTALLATION

5.1 The time to reach the specific concentration of CO2 shall be dearly mentioned. 
The system shall be interlocked with the air conditioning / ventilation system 
wherever applicable. In case of CO2 injection into the rooms, the relevant air-
handling units shall be automatically shut off.

5.2 The distribution piping shall have to clear the RCC beams and ribs which criss- 
cross the ceiling, path of air ducts and electrical conduits. All supports, hangers 
and clips etc. required for supporting the distribution piping cylinders, manifolds 
etc. shall also be supplied with the system.

6.0 CHARGING

Each CO~ cylinder  shall be equipped with a valve permitting refilling  of  
cylinder.  The cylinder shall be sealed with a puncturable diaphragm and shall be 
provided with a safety pressure relief for abnormal pressure formation. .

7.0 DISCHARGE HEADS

Each cylinder of CO2 battery shall be equipped with a discharge head for 
automatic piercing of the sealing diaphragm. One or two cylinders in the multiple 
cylinder discharge group shall have discharge heads operated directly from the 
control panel and the others shall be operable by the-gas-pressure discharged 
from the first one or two.

8.0 MANIFOLDS WITH CONNECTIONS TO DISCHARGE HEADS

The pressure manifold shall be designed in such a way that it shall collect the 
gas from all the cylinders and discharge collected quantities of the gas in the main 
manifold which shall be connected with the discharge of outlets in the rooms.

9.0 CO2 SYSTEM CONTROL PANEL
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9.1 The control panels shall be located in building/shed and shall be wall mounted 
type. The control  panels  shall  be  provided  for  .manual  actuation  and  
shall  be  designed  to accommodate relays, auxiliary switches, pilot and signal 
lamps. The control panels shall be also be provided with the facility of audio alarm 
and on receipt of fire alarm signal from fire alarm panel, audio· alarm shall be 
initiated' from CO2 control panel with necessary signal' to
.shut off air conditioning / ventilations system, if any. Manual push button for 
discharge of
CO2, in each protected area (after audit alarm and 30 seconds time delay) shall be 
provided near exit of the room.

9.2 Sign boards, caution boards, illumination board, alarm, given as per requirements of 
NFPA-

12 shall be provided in and around building protected with CO2 system.

10.0 MATERIAL SPECIFICATIONS

Material for cylinder body, valve, cylinder body nozzles, spray nozzles, piping and 
CO2 gas quality shall conform to NFPA-12. 

11.0 STATUTORY APPROVAL

Approval from PESO (formerly known as CCOE) for cylinders along with 
cylinder valve assemblies & for handling, storage, disposal of CO2 shall be taken 
by contractor.

12.0 INSPECTION TESTING AND APPROVAL OF INSTALLATION

12.1    The completed system shall be inspected arid tested to meet the approval of 
Owner. Only listed or approved equipment and devices shall be used in the 
systems. All critical equipment’s such as cylinder, cylinder assembly, valves, 
nozzles, etc. shall have FM/UL marking and listings and shall be from one source. 
To determine that the system has been properly installed and will function as 
specified, all the requirements of NFP A-12 shall be complied with.

12.2    Tests shall demonstrate that the entire system functions as intended. All circuits 
shall be tested:  Automatic  discharge,  manual  discharge  and  equipment  
shutdown  and  alarm devices. In addition to that supervision of each circuit shall 
be tested.

12.3    All test procedures and discharge tests shall be performed in accordance to NFPA-
12. Tests shall be conducted by the contractor, equipment manufacturer, or 
equipment manufacturer's representative in the presence of the Owner's 
representative. .Such tests shall be made only after the control system has 
tested satisfactorily. Carbon Dioxide shall be used as the test agent. Contractor 
shall include the price of full discharge test for each location in his quoted price.

12.4    Test containers shall be filled to the designed weight. The amount of gas shall 
be certified by the contractor.

12.5    The contractor shall provide all necessary test apparatus and instrumentation 
including gas to be expended.

12.6 Gas analysers capable of automatically monitoring three (3) sampling points 
simultaneously shall be provided. Concentration measurements shall be recorded 
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every 5 seconds on separate strip charts. Sampling probes shall be placed at 3 
different heights in different sections of the protected area. In no case will a 
probe be placed higher than the highest anticipated combustible hazard.

12.7    The contractor shall correct all defects and make additional tests, at no cost to 
owner, until the system complies with all contract requirements.

12.8    Upon acceptance by the Owner, the complete system shall be reconditioned 
containers refilled and/or replaced, and the system placed in operation.

12.9    As a condition of final acceptance, the contractor shall provide operational 
training to the Owner's personnel. The training sessions shall include emergency 
procedures, system control panel operation, trouble procedures, and safety 
requirements.

12.10  System shall be warranted for parts and labor for not less than a period of one (1) 
year from date of installation. Contractor shall specify the maintenance to be 
performed during the warranty period to maintain warranty conditions.

12.11  All material test certificates and inspection release notes shall be submitted before 
dispatch of the system. · 

12.12  Contractor to note that acceptance of any equipment or system during factory 
acceptance test shall in no way absolve the vendor of their responsibility for the 
performance of the system.

12.13  It shall be Contractor's responsibility to modify and/or replace the hardware if the 
specified functions are not achieved during testing and factory acceptance.

13.0 PAINTING AND MARKING

Painting of piping, nozzles, C02 cylinders·, supports, etc. shall be done as per 
standard practice  including  supply  of  all  paints  and  consumables  and  other.  
items  required  for carrying out painting.
Each cylinder shall be clearly and permanently marked with the following 
information:

a. Manufacturer's name and trade mark.  
b. Year of manufacture.
c.        Marking as 
per code

14.0 SPARES

14.1 The bid must include in the quoted price, the mandatory spares to be supplied with the  
 CO2 system.

14.2 In addition to the above spares, vendor shall also furnish the list of spares required for 
two years trouble free operation with unit rates and quantity along with the offer.
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1. INTRODUCTION

This present document covers the technical specification for the procurement of Insulating Gaskets
used inhigh pressure natural gas transmission systems. It describes the general requirements,
controls, tests,QA/QC examination and final acceptance criteria which need to be fulfilled.

2. DEFINITIONS

Client / Owner Shall mean GAIL India Limited

Manufacturer Means the Manufacturer of the Insulating Joint.

EPC Contractor / Contractor The party which carries out all or part of Engineering,
Procurement, Construction, Pre commissioning & Commissioningof the
project. It shall mean EPC Contractor in the present context.

Third Party Inspection Means the Inspection Agency to be appointed by the EPC
Agency(TPIA) contractor

Consultant / OwnerRepresentative Lyons Engineering Pvt. Ltd. (LEPL)

3. TECHNICAL SPECIFICATION

3.1 The material of insulating gasket kit shall be as follows:

I. Insulating Gaskets: It shall be machined glass reinforced epoxy (GRE) resin (G 10 or G11) with O ringor
spring energised seal made from rubber/PTFE.

II. Insulating Washer: Material shall be GRE.
III. Insulating sleeve: Material shall be GRE. Insulating length shall be two flange thicknessincluding raised

face, plus gasket, plus two insulating washers, plus one steel washer.
IV. Steel machine cut washer: It shall be zinc plated steel.

3.2 One Insulating Gasket kit shall consist of one no. central insulating gasket, one no. insulating sleeve per
bolt, two nos. insulating washer per bolt and two nos. metallic washer per bolt.

3.3 Manufacturer shall guarantee that Insulating Gasket shall with stand test pressure equal to 1.5 times
designpressure of Pipeline.

3.4 The dimensions of the gaskets shall be suitable for WNRF flange as per ASME B 16.5

3.5 The Insulating gaskets is required for 600# ratings.

3.6 The minimum thickness of insulating gasket shall be 3 mm.

3.7 Insulating gaskets shall have bolt holes punched out.

3.8 Asbestos shall not be used.

3.9 The insulating gaskets shall match flanges (Weld neck raised face & Blind face) to ASME 16.5
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3.10 Packing size of Insulating Gaskets Kit to be mentioned to ensure uniformity in delivery conditions of the
material being procured. Bidder shall submit the packaging details during offer and also complied with
atthe time of delivery.

3.11 Following electrical properties:
Dielectric Strength (min.) = 550 VPM
Electrical Resistance = 25 Mega Ohm

(When tested with 500 1000V DC megger).

3.12 Each kit shall be clearly marked with the size, rating, material specification etc.

3.13 Inspection shall be carried out as per Technical Specification.

Owner Representative or Third Party Inspection Agency appointed by Supplier shall carry out stage wise
inspection during manufacturing / final inspection.

Vendor shall furnish all the material test certificates, proof of approval / licence from specified authority
asper specified standard, if relevant, internal test / inspection reports as per Owner Tech. Spec. &
specifiedcode for 100% material, at the time of final inspection of each supply lot of material.

4. INSPECTION AND TESTING

The manufacturer shall perform all inspections and tests as per the requirements of this specification and
theapplicable codes at his works prior to shipment. Such inspections and tests shall be, but not be limited to
thefollowing:

4.1 All the insulating gasket assemblies shall be visually inspected.

4.2 Insulating flange assembly shall be hydrostatically tested to a pressure equal to 1.5 times design
Pressure infollowing manner;

5 minutes at a hydrotest pressure.
Reduce to Zero.
Repeat the above procedure twice

4.3 Insulating flange assembly shall be tested with air at 5 kg/cm2 for 10 minutes. The tightness shall be
checked by immersion or with a frothing agent. No leakage shallbe accepted.

4.4 Dimensional checks shall be carried out as per Approved Drawings.

4.5 Chemical composition and mechanical properties shall be checked as per relevant material standards
andthis specification, for each heat of material used.

4.6 Each insulating gasket shall be tested for dielectric integrity at 5000 V A.C., 50 Hz for one minute and
theleakage current before and after shall be equal. Testing time, voltage and leakage shall be recorded
andcertified. The test shall be carried out in dry conditions.

4.7 The insulation resistance of each insulating gasket assembly shall be at least 25 mega ohms when
checkedwith 500V 1000V D.C. This test shall be carried out in dry conditions.

4.8 Each Insulating Gasket Assembly shall be Dielectric Tested before and after hydrostatic Test.



Doc No.  Rev 

4.9 Purchaser reserves the right to perform stage wise inspection and witness tests as indicated above at
Manufacturer’s Works prior to shipment. Manufacturer shall give reasonable notice of time and shall
provide, without charge, reasonable access and facilities required for inspection by the Inspector.
Inspections and tests performed/witnessed by the Inspector shall in no way relieve the Manufacturer of
hisobligation to perform the required inspection and tests.

For any control, test or examination required under the supervision of TPIA/Owner/Owner’s
representative,latter shall be informed in writing one (1) week in advance by vendor about inspection
date and place alongwith production schedule.

Even after third party inspection, Owner reserves the right to select a sample of pipes randomly from
eachmanufacturing batch & have these independently tested. Should the results of these tests fall
outside thelimits specified in Owner technical specification, then Owner reserves the right to reject all
productionsupplied from the batch.

5. TEST CERTIFICATES

Manufacturer shall submit following certificates to EPC contractor/owner/Owner’s representative:

a) Test certificates relevant to the chemical analysis and mechanical properties of the materials used
forconstruction as per this specification and relevant standards.

b) Test reports as per QAP
c) Recorded and Certified Voltage and leakage

6. MARKING AND SHIPMENT

6.1 Marking

In addition to the marking required by the applicable standard, the following information shall be
markedby cold stamping on the centering ring of each insulating gasket:

a) The MANUFACTURER's name and trademark
b) The diameter
c) The rating

6.2 Packing

The gaskets must be packed in sea packing, which must be tight and meet the requirements of all
stages oftransport (rail, road, air, etc.).

7. DOCUMENTATION

Within two weeks of placement of order, the manufacturer shall submit two copies of the drawings,
documents and specifications for approval.

Once the approval has been given by Owner/Owner’s Representative. Any change in design, material
method of manufacture shall be notified to Owner/Owner’s Representative whose approval in writing
of all changesshall be obtained before the manufacturing.
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ABBREVIATIONS:

KG : Kilogram

IS : Indian Standard
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1.0 SCOPE

This specification lays down the requirements regarding material, shape, type, 
construction, anticorrosive  treatment  and  test  for  ordinary  dry  powder  type  fire  
extinguisher.  The extinguisher shall be supplied along with the dry powder duly 
charged. 

2.0 REFERENCES

IS: 2171 & IS: 4308 

3.0 MATERIAL, SHAPE, TYPES, CONSTRUCTION, ANTICORROSIVE
TREATMENT, PAINTING AND TEST.

3.1 The material, shape, construction, anticorrosive treatment, painting and test shall be as per IS: 
2171. 

3.2 The extinguisher shall be gas cartridge or pressure type. 

4.0 PRINCIPLE

The method of expulsion of dry powder shall be as per IS: 2171 with either of the 
method of operation  specified  therein.  The  vendor  shall  indicate  clearly  the  
method  adopted  for operation. 

5.0 CAPACITY

5.1 Nominal capacity of the extinguisher and the dry powder contents of the assembled 
body or dry powder container shall be as follows when charged with dry powder 
conforming to IS: 
4308. 

                      Nom. capacity of Dry powder contents when 
Extinguisher (kg) charged Min. (kg) 

1 1 
2 2 
5 5 
10 10 

5.2 Only dry powder conforming to IS: 4308 shall be used for charging the extinguisher. 

6.0 ACCESSORIES

Each extinguisher shall be supplied with a suitable wall bracket or holder onto which it 
may be mounted and from which it may be removed for use in an emergency and 
screws and spanner as may be necessary. 

7.0 MARKING

Each extinguisher shall be clearly and permanently marked with the information specified in 
IS: 2171 along with IS: certification mark and purchaser's name. 

8.0 INSPECTION

Authorized representative shall have access at all reasonable times to the 
manufacturer's works where the extinguishers are being manufactured and or being 
tested. Samples from lots under a quality control system shall be done as per Appendix 
B of lS: 2171 
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ABBREVIATIONS

ASME   American Society of Mechanical Engineers 

API   American Petroleum Institute 

OISD   Oil Industry Safety Directorate (of India) 

SMYS   Specified Minimum Yield Strength
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1. SCOPE 

1.1 This specification covers the minimum requirements of supply and various activities to be 
performed by Contractor for hydrostatic testing of cross-country pipelines transporting 
hydrocarbons in liquid or gaseous phase under high pressure. 

1.2 This specification shall be read in conjunction with scope of work, specifications, 
documents, drawings and other requirements indicated in and included in the Contract 
between the Company and the Contractor. Unless specified otherwise, all sections of this 
specification shall apply to all specifications referred in this specification. 

1.3 This specification does not cover the requirements of caliper pigging, swabbing/ drying/ pre-
commissioning of the tested pipelines. 

2. REFERENCE DOCUMENTS

2.1 The latest edition of following Codes and Standards are referenced in this specification and 
all provisions of these reference codes and standards shall be applicable. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) 

ASME B31.4  : Pipeline Transportation Systems for Liquid Hydrocarbons and Other 
Liquids. 

ASME B 31.8   : Gas Transmission and Distribution Piping Systems. 

ASME Sec. VIII Div. 1 : Boiler and Pressure Vessels Code. 

AMERICAN PETROLEUM INSTITUTE (API) 

API RP 1110   : Pressure Testing of Liquid Petroleum Pipelines. 

OIL INDUSTRY SAFETY DIRECTORATE (OISD) 

OISD-STD-141  : Design and Construction Requirements for Cross Country Hydrocarbon 
Pipelines 

OISD-STD-226  : Natural gas transmission pipelines and city gas distribution networks 

COMPANY STANDARD SPECIFICATION 

SS-PL-015   : Standard Specification for Pipeline Construction (Onshore) 

2.2 In case of conflict between various requirements of this specification and reference codes, 
standards and specifications mentioned above, more stringent requirement shall apply 

3. GENERAL REQUIREMENT 

3.1 The Contractor shall ensure that the complete pipeline section undergoing hydrostatic test 
is mechanically complete in all respects, welds have been accepted and the pipeline has 
been laid and backfilled, all mechanical and civil works completed. Hydrostatic test shall 
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include those sections which have been previously tested viz. Rail/ road crossings, major 
water crossings including test on banks and in place after installation. 

3.2 Hydrostatic test shall be performed on the entire length of the pipeline in accordance with 
approved Hydrostatic Test procedure and Diagrams clearly indicating the number of test 
sections and minimum and maximum test pressures in each test sections. 

3.3 The maximum length of each test section shall not exceed 50 Kms. 

3.4 For pipeline sections (i.e. River Crossing, Railway Crossing, HDD Crossing, National 
Highway Crossing, etc.) which in Company's opinion, once installed would require an 
inordinate amount of effort for repair in case of a leak, a provisional pre-test shall be 
conducted. However, after installation, such pre-tested sections shall be tested again along 
with the entire pipeline. 

3.5 All works required for hydrostatic testing shall start only after obtaining prior approval from 
the Company. 

4. TEST PROCEDURE 

4.1 The Contractor shall submit a comprehensive hydrostatic test procedure to the Company 
for approval. The procedure shall also include all temporary materials and equipment to 
successfully complete hydro testing, but not be limited to the followings: 

a. A diagram for the system to be tested, indicating all fittings, vents, valves, temporary 
connection and ratings. The diagram shall also indicate injection locations and intake and 
discharge lines. 

b. A diagram indicating the lengths, elevations, and locations of the test sections. 
c. Pipeline details of the test section pipe diameter, wall thickness and material 
d. Source of water for testing and test water discharge location for each test section 
e. Estimated quantity of water for filling and pressurizing 
f. Details of chemicals/ inhibitors and the dosage 
g. Cleaning, gauging flushing, and filling procedures including type and number of pigs, details 

of gauging pig. 
h. Procedures for Pig Tracking System (which shall be used in case of pig getting stuck inside 

pipeline). 
i. Procedures for location and rectification of dents/ buckles/ other deformation, etc. 
j. Temperature stabilization procedure. 
k. Pressure testing procedure including all calculations and test section isolation details. 
l. Procedure for detection, location and rectification of leaks. 
m. Safety precautions and procedures. 
n. Repair procedures for coating damage at thermocouple locations. 
o. Formats to be used for recording the test data. 
p. Procedure for dewatering and neutralization of corrosion inhibitor of the pipeline sections(s) 

after testing. 

The Contractor shall not commence hydrostatic testing activities until the testing procedure is 
approved. 

5. SAFETY PRECAUTIONS DURING THE HYDROTEST 
5.1 The Contractor shall take all necessary safety precautions during the hydrotest. As a minimum, 

the following shall be taken during the hydrostatic test: 
a. Provision shall be made for the installation of no-admittance signs to unauthorised 

personnel from the roads to the R.O.U. 
b. Warning signs stating ‘PIPELINE UNDER TEST-KEEP OFF” with local language translation 

shall be placed where the pipeline is uncovered, and particularly where the provisional traps/ 
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test headers and stations are located. Such areas shall be suitably fenced in such a way as 
to prevent access of unauthorised personnel and no unauthorised personnel shall be closer 
than 40 m to the testing equipment or pipeline under test. Warning tapes and signboards 
shall also be placed near the crossings and regular intervals along the route to warn the 
public around those areas. 

c. The test station shall be placed in such a location as to prevent it from being affected by a 
catastrophic failure in the test head. 

d. Once dewatering is over the sectionalizing valves and other valve assemblies tested 
previously, shall be installed at locations shown in the drawings and in accordance with the 
procedures contained in the relevant specifications.

e. All thermocouples installed in the pipeline shall be removed and damage corrosion coating 
shall be repaired using Company approved materials and procedure.

6. TEST PRESSURE AND DURATION 

6.1 TEST PRESSURE 
Unless otherwise specified in the Contract, the minimum hydrostatic test pressure for different 
classes shall be as follows: 

For pipeline handling hydrocarbon in gaseous phase: 

Class 1   : 1.25 times the design pressure. 
Class 2   : 1.25 times the design pressure 
Class 3 and Class 4  : 1.4 times the design pressure 

For pipeline handling hydrocarbon in liquid phase: 

All Location  : 1.25 times the design pressure for pipeline Handling liquids including 
Liquefied Petroleum Gas (LPG). 

The test pressure shall be generated at the highest point in the section under test. At any point 
in the test section, hoop-stress due to test pressure and static head shall not exceed 95% of the 
Specified Minimum Yield Strength (SMYS) of pipe material. 

6.2 TEST DURATION 

The duration of the hydrostatic test shall be 24 hours after thermal stabilization. 

7. EQUIIPMENT AND INSTRUMENTATION 

The Contractor shall provide all necessary equipment and instrumentation for performing the 
work as stated in cleaning, flushing, filling, stabilizing, testing and dewatering procedures.

7.1 EQUIPMENT 

The equipment to be provided shall include, but not be limited to, the following in sufficient 
numbers along with spares: 

a. Pigs for cleaning, gauging, flushing and filling. 

Cleaning pigs with spring loaded steel wire brushes 
Four cup batching pigs 
Two cups/ Four cups pigs fitted with gauge plate 

b. Fill pumps: 
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The Contractor shall determine the type and number of fill pumps in order to guarantee the 
following: 

Differential head  : 20% greater than the maximum required 

Flow rate   : Minimum 400 m³/ hr; Maximum 1000 m³/ hr for 24” and above  
pipeline 
   Minimum 200 m³/ hr; Maximum 400 m³/ hr up to 18” Pipeline 

c. Pressurizing pump: 

Variable speed positive displacement pumps equipped with a stroke counter, capable of 
generating pressure of 20 bar (g) over and above the required test pressure of the section. 

d. Positive displacement meters/ Turbine meters to measure the volume of water used for 
filling the line. 

e. Portable tanks/ Break tanks of sufficient size to provide a continuous supply of water to the 
pump during filling and pressurizing. 

f. Injection facilities to inject chemicals/ inhibitors into the test medium in the required 
proportions. 

g. The temporary test header shall be installed at both ends of section. Proper piping and 
valving arrangements shall be available to allow launching and receiving of each pig 
independently 

The test heads shall be sized in conformity with ASME specification Section VIII, Division 2 
with particular reference to Appendices 4 and 5. 

7.2 INSTRUMENTATION 

The instrumentation to be provided shall include, but not be limited to, the following in sufficient 
numbers along with spares: 

a. Bourdon pressure gauges of suitable pressure range and accuracy. 
b. Dead weight testers with an accuracy of 0.02 bar, measuring in increment of 0.05 bar and 

provided with a calibration certificate not older than one month. 
c. 48 hours recording pressure gauges complete with pressure recording charts duly tested 

with dead weight tester prior to use. These shall be installed at the test head. The gauge 
shall having following specification : 

Accuracy   :  ± 0.1% of the full-scale value 
Recording   :  continuous on tape or disk, graph width 100 mm 
Feed   :  7.5 °/ hr for disk diagrams, 20 mm/ hr for tape diagrams 
Recording   :  Range to be such as to record pressure between 50% and 90% of  

the diagram width 

d. Temperature recorders for fill water. 

Accuracy   :  ± 1% of the scale range 
Scale    -10 °C to +40 °C 
Recording   :  continuous on tape or disk, graph width 100 mm 
Feed   :  7.5 °/ hr for disk diagrams, 20 mm/ hr for tape diagrams 

e. Environmental temperature shall be recorded from the beginning of pressurization to the 
end of the test by means of a recording thermometer featuring the following characteristics: 

Accuracy   :  ± 1% of the scale range 
Scale    - 0 °C to + 60 °C 
Recording   :  continuous on tape or disk, graph width 100 mm 
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Feed   :  7.5 °/ hr for disk diagrams, 20 mm/ hr for tape diagrams 
f. Thermocouples for measuring the pipe wall temperatures, with an accuracy of ±0.2 0C
g. Two laboratory thermometers of range 0 °C to 60 °C and with accuracy of ±0.01 °C to be 

used in thermowells. 
h. Means to measure the volume of water necessary to drop the line pressure by 0.5 bar 

(container with scales or graduated cylinder) 
i. Thermocouples for measuring the temperature of the pipe wall shall be installed on the 

pipeline to be tested at the following locations: 

One (1) thermocouple at about 500 m distance from the pumping head. 
One (1) thermocouple every 2500 m of the pipe. The spacing may be increased to 
maximum 5000 m depending on the terrain and nature of sub soil along the alignment of 
test section. 

One (1) thermocouple at about 500 m distance from the terminal head 

8. HYDROSTATIC TESTING 

8.1 Equipment and/ or parts which need not or must not be subjected to the test pressures or which 
must not be tested with water, must be disconnected or separated from the pipeline to be 
tested. 

8.2 If the difference of minimum and maximum atmospheric temperature should cause thermal 
instability on the pipe section directly exposed to atmospheric condition, the test header and 
above ground pipeline shall be properly protected. 

The pipeline test shall exclude long segments of line exposed to atmospheric conditions, viz. 
aerial lengths on piers, suspension bridges, etc. Such sections shall be tested separately. 

8.3 TEST MEDIUM 
The test medium shall be soft non-aggressive water supplied by the Contractor. The water to be 
used shall be filtered, shall not be contaminated and free from sand of silt. Contractor shall 
submit laboratory test reports of water used for testing. The possible use of sea water shall be 
subjected to its degree of cleanness, the possibility of obtaining a pre-determined salinity 
neutralization. The Contractor shall furnish and install all temporary piping, which may be 
necessary to connect from source of water to its pump and manifolds/ tankages. 

8.4 INHIBITORS 
Contractor shall provide Company approved corrosion inhibitors, oxygen scavengers and 
bactericides to be added to the test water. 

Contractor shall note the following: 
All chemicals for hydro testing shall be procured from approved vendors. 
Contractor shall get the samples tested, testing shall be carried out for accelerated % 

corrosion inhibition efficiency, % SRB and TBC killing efficiency test. Company reserves the 
right to witness the testing. The test report shall be submitted to company for approval prior to 
undertaking hydro testing works. 

Only those chemicals which have passed the above tests shall be used for hydro-testing. 

Inhibitors shall be uniformly mixed with the test water in the dosage recommended by the 
Manufacturer depending upon the water used and in sufficient concentration to ensure the 
inhibitor remains active for the duration of the test, and any possible delays to testing. 

8.5 CLEANING 

The pipeline shall initially be cleaned by running a series of wire brush cleaning pigs propelled 
by compressed air, to remove all mill scale, rust, sand, etc. from the internal of the pipe section. 
For these purpose temporary headers for air cleaning shall be attached to the pipeline. The 
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number of pig runs is depending upon the cleaning results and shall be determined by company 
at site. 

8.6 GAUGING 
After cleaning the pipeline by using air and acceptance by Company, gauging shall be carried 
out by using gauging pig. The gauge plate diameter shall be equal to 95% of inside diameter of 
the heaviest wall pipe in the test section. While computing the Inside Diameter (ID) of heaviest 
wall pipe, pipe manufacturing tolerances shall not be considered. A 10 mm thick aluminium 
plate shall be used for making gauge plate. Compressed air shall be used to run gauging pig. 

After receipt of gauging pig at the other end, the gauge plate shall be inspected in the presence 
of Company representative. A deformed, bent or severally nicked plate or damaged pig shall be 
evidence of gauging pig run failure and the same shall not be acceptable to COMPANY. In such 
cases, the Contractor shall locate any obstruction and/ or faults such as dents, buckles, flat 
spots, etc. and rectify the same to the satisfaction of the Company. A written approval shall be 
obtained from Company regarding successful completion of gauging pig run. After acceptance 
of gauging operation, air header shall be cut and removed. 

8.7 FILLING 

After acceptance of gauging run, water filling of the testing shall commence. For this purpose, 
pretested test headers loaded with three numbers of batching pig shall be welded to the test 
section. Un-inhibited water equal to 10% of the volume of test section shall be filled ahead of the 
first pig. The first batching pig shall be launched using minimum un-inhibited water equivalent to 
1.5 Km of test section. Then the second pig shall be launched using inhibited water till the 
second pig is received at the other end. The Contractor shall continuously monitor the volume 
and pressure, the temperature of the fill water during the filling operation. 
When it has been confirmed that the filling pigs have arrived in the receiving test header, the 
thermal stabilization and pressurization operations can commence subsequently. 

8.8 THERMAL STABILIZATION 

After a check has been made to confirm if the pressure has attained minimum 1 bar (g) on the 
highest section, the thermal stabilization can be started. 
Thermal equilibrium between the pipeline and environment shall be checked through the 
thermocouples installed on the pipeline. 

Temperature readings shall be made at 2 hours-intervals. Thermal stabilization shall be 
considered to have been achieved when a difference not higher than 1 °C is attained between 
the average values of the last two readings. 
Thermal stabilization completion shall be approved by Company. 

8.9 PRESSURIZATION 

8.12.1 The pressurization shall be performed in the presence of Company at a moderate and 
constant rate not exceeding 2 bars/ min. One pressure recording gauge shall be installed in 
parallel with the dead weight tester. Volume required to reach the test pressure shall be 
recorded periodically throughout the pressurization as follows: 

Each 5 bar increments up to 80% of test pressure as recorded by the dead weight tester 
Each 2 bar increments between 80% to 90% of test pressure as recorded by the dead weight 

tester 
Each 0.5 bar increments between 90% of the test pressure to full test pressure as recorded by 

the dead weight tester. 

8.12.2 The pressurization shall be cycled according to the following sequence: 

Pressurize to 50% of test pressure, hold pressure for 1 hour, 
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Drop pressure to 10% of test pressure of test section at test head, 
Pressurize to 75% of test pressure, hold pressure for 1 hour 
Drop pressure to 10% of test pressure of test section at the test head 
Pressurize to test pressure. 

During the pressurization to each test pressure, two tests shall be carried out for the calculation 
of air volume in the pipeline under test. 

In case, during the hold pressure periods indicated above, a decrease in pressure is observed, 
the above operations shall not be repeated more than twice, after which the line shall not be 
considered capable of test, until the Contractor has isolated and eliminated the cause for the 
lack of water tightness. 

8.10 AIR VOLUME CALCULATION 

Two separate consecutive pressures lowering of 0.5 bar shall be carried out after pressurizing 
to test pressure in order to check the presence of air in the pipeline. 

For calculation of air in the pipeline the second pressure lowering shall be used, and the 
relevant drained water shall be accurately measured (V1). This amount measured shall be 
compared to the theoretical amount (Vp) corresponding to the pressure lowering that has been 
carried out, by using the procedure outlined in clause 9.1 of this specification. 

If no air is present in the length under test, then V1/V0= 1 

In order that the above ratio is acceptable, it shall not differ by more than 6% (i.e. 1.06). If the air 
found in the pipeline is within the above established tolerance, then the pressurizing can 
continue. If the ratio V1 / V0 exceeds 1.06, the hydrostatic testing cannot go on and additional 
pig passages shall be performed to remove the air pockets. 

The test shall be repeated as per the above procedure until above estimated tolerances are 
satisfied. The pressurizing can then continue, to reach the value of the test pressure. 

8.11 TESTING 

The section to be pressurized to the test pressure and after the air volume test has given 
acceptable results. When temperature and pressure has stabilized, the injection pump, 
pressuring pump shall be disconnected and all connections at the test heads shall be checked 
for leakage. The test pressure shall be held for a minimum of 24 hours after stabilization. The 
pressure recorders shall then be started with the charts in a real time orientation for 
continuous recording throughout the test. 

During the testing period the following measurements shall be recorded: 

Pressure measurements from dead weight tester: Every hour 
Ambient temperature and the pipe temperature at the thermocouples: Every two hours 

All data shall be recorded on appropriate forms attached to the hydrostatic test procedure 
manual. Care shall be taken that the maximum test pressures are not exceeded. Bleed-off water 
shall be accurately measured and recorded. 

8.12 MEASUREMENTS 

8.12.1 WATER QUANTITY 

The quantity of water added to the test section shall be measured during the filling stage 
through a positive displacement meter (a turbine meter may also be used). 
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The quantity of water added during pressurization shall be measured during the pressurization 
stages. 

8.12.2 PRESSURE MEASUREMENT 

Pressure shall be measured with a dead weight tester. The pressure shall also be recorded by 
means of a recording pressure gauge. The recording pressure gauge shall be checked by 
means of a dead weight tester at the beginning, during and at the end of the hydrostatic test. 

8.12.3 TEMPERATURE MEASUREMENT 

Water temperature shall be taken at every 2 hours through the thermocouples that have 
been installed on the pipe wall along the section. 

In addition, the temperature measurement shall be taken during filling operation, thermal 
stabilization stage and during the pressure hold period. 

Water temperature shall also be measured at the pump delivery through a recording 
thermometer throughout the filling stage. 

Ground temperature shall be taken by measuring pipe temperature at the thermocouples 
prior to starting the filling operation. 

Ambient temperatures shall be recorded from the beginning of pressurization to the end 
of the test by means of a recording thermometer. 

9. CALCULATIONS 

The theoretical water amount that is necessary for filling the section to be tested shall be obtained
from the geometrical volume of the section considering the pipe tolerances.

The theoretical water amount that is necessary for pressurizing the section shall be calculated by
means of the following formula:

Vp = (0.884 r1/t+A) x 10 6xVtx PxK

Where:

Vp = Computed water amount required to raise the pressure by ‘ P’ in the section to be
tested (m3)

Vt = Geometrical volume of the section (m3)

P = Pressure rise (bar)

r1 = Nominal inner radius of the pipe (mm)

t = nominal pipe thickness (mm)

A = isothermal compressibility value for water at the pressurization temperature in the
P range (bar 1).
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K = a dimensionless coefficient that is equal to a value of 1.02 for Longitudinally welded
pipe, and 1.0 for seamless pipe.

The pressure change due to a water temperature change shall be calculated through the 
following formula: 

P = B * T / { ( 0.884 r1 / t )+ A }

Where;

P = Pressure change resulting from a temperature change (bar).

T = Algebraic difference between water temperature at the beginning of the test and
water temperature as measured at the end of the test (ºC).

B = Value of the difference between the thermal expansion of water at the pressure
and temperature as measured at the end of the test and that of Steel (ºC). Refer
Table 1.

A = Isothermal compressibility value of water as estimated at the pressure and
temperature values obtained at the end of test (bar–1). Refer Fig 1.

r1 = Nominal inner radius of the pipe (mm).

t = Nominal pipe thickness (mm).

10. ACCEPTANCE 

10.1 The hydrostatic test shall be considered as positive if pressure has kept a constant value 
throughout the test duration, except for change due to temperature effects. Such changes 
shall be evaluated as described under clause 9.2 of this specification. 

10.2 The pressure change value as a function of temperature change shall be algebraically added 
to the pressure value as read on the meters. The pressure value thus adjusted shall be 
compared with the initial value and the test shall be considered as acceptable if the 
difference is less than or equal to 0.3 bar. In case of doubt the testing period shall be 
extended by 24 hours. 

10.3 If test section fails to maintain the specified test pressure after isolation, Contractor shall 
determine the location of leakage or failure by suitable means. All leaks and failures within 
the pipe wall or weld seams shall be repaired by replacement of entire joint or joints in which 
leakage or failure occurs. In those cases where leaks occur in circumferential welds the 
method of repair shall be determined by the Company. Contractor shall comply with 
instructions of the Company whether to replace a section of the line pipe that includes the 
line leak or whether to repair the circumferential weld. This repair should, however, meet the 
requirements of applicable welding specification enclosed with the Contract. Where failures 
occur in pipeline field bends, bends shall be replaced with same degree of bends. After 
completion of repairs, the hydrostatic test shall be repeated in full, as per this specification. 

10.4  The cost of repairs or replacements, followed by refilling and depressurizing the line, due to 
poor workmanship, shall be borne by the Contractor. In the event of leaks or failures resulting 
from faulty Company furnished materials, Contractor shall be reimbursed as per the 
provisions of Contract. All work of reinstalling line pipe, to replace failures, shall be done in 
accordance with the relevant specifications included in the CONTRACT. 
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10.5 Contractor shall haul and stockpile all damaged and defective pipes to storage location 
designated by the Company. All cracks and splits resulting from failure shall be coated with 
an application of grease to preserve the characteristics of failures from corrosion. Joint of 
failed pipes shall be marked with paint, with a tag indicating failure details, date and location 
of failure and pressure at which failure occurred. 

11.  TERMINATION 

11.1 After the positive result of testing and all the data have been gathered, the test shall be 
terminated upon written approval given by the Company. The pipeline shall be slowly 
depressurized at a moderate and constant rate as instructed by Company. Subsequent 
operations such as installation of sectionalizing valves, caliper pigging, swabbing, 
precommissioning checks, purging/ inertising and commissioning shall be carried out as per 
the relevant specifications. 

11.2 All thermocouples installed in the pipeline shall be removed and damaged coating shall be 
repaired using Company approved materials and procedure. 

11.3 Contractor shall dewater the tested line as per the following requirement after test acceptance. 
The dewatering shall be carried out by using four cup pigs and foam pigs driven by compressed 
air. The detailed dewatering procedure shall be deployed by the Contractor in such a way as to 
provide adequate control of pigs during dewatering. Pigs and equipment required for dewatering 
the line shall be furnished by Contractor and shall be approved in advance by the Company. 
Four cup pigs run shall be made through the line to displace the water. Foam pigs shall then be 
passed in order to complete the line dewatering. Contractor shall use a number of foam pigs 
each in different colours/ numbered for this purpose. The line shall be considered dewatered 
when a negligible amount of water is flushed out by the last foam pig and approval is given by 
the Company. 

11.4 During dewatering, care shall be taken to properly dispose the discharging water in order to 
avoid pollution, damages to fields under cultivation and/ or existing structures and interference 
with the traffic. Before the start of dewatering and disposal of hydro test water, a procedure for 
treatment of inhibited water to prevent pollution shall be submitted by Contractor to Company for 
review and approval. 

11.5 Upon completion of the testing and dewatering operation, any provisional traps/ headers for 
pigs and all other temporary installation relating to the test shall be removed. Subsequently, the 
individual sections of the line already tested shall be joined in accordance with the 
requirements of relevant specifications issued for the purpose. 

12.  TEST REPORT 

A complete report signed by Contractor and the Company shall be submitted upon completion of 
the hydrostatic test for each test section. 

This report shall contain as a minimum: 

 Water test certificate; 
 Inhibitor test certificate; 
 The cleaning, gauging, flushing, filling and testing procedures used; 
 Schematic layout of cleaning, filling and testing facilities; 
 Equipments and Instruments calibration certificate; 
 A profile of the pipeline that shows the test sites, all instrument and injection connections; 
 Pipe filling logs and records; 
 Additive specification, required concentration and additive injection records; 
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 Pig specifications; 
 Pig inspection records including photographs of the damages; records of gauging pig survey 

and photographs; 
 Pressurization and stabilization records; 
 Pressure and temperature recording charts with appropriate information inscribed thereon; 
 Temperature data along the pipeline; 
 Dead weight tester logs and recordings; 
 Air volume calculations; 
 Pressure change due to temperature change calculations; 
 Environmental data; 
 Depressurization logs and records; 
 Dewatering procedure and schematic layout of relevant facilities; dewatering logs 

and records; 
 Records and photographs of all leaks, if applicable. 

13. PRESERVATION OF PIPELINE 

When so stated in the CONTRACT, to preserve/ conserve the pipeline for a specified duration, 
Contractor shall completely fill the pipeline with water, with sufficient quantity of corrosion 
inhibitors depending upon quality of water and the period of conservation, at a pressure as per 
relevant specification/ Contract. Contractor shall obtain necessary approval from the Company 
of the procedure, type and quality and quantity of inhibitors used before commencement of the 
works. 

14. DOCUMENTATION

PRIOR TO COMMENCEMENT OF HYDROSTATIC TEST 

The Contractor shall furnish the Hydrostatic Test Procedure at least six weeks prior to 
commencement of hydrostatic test operations for the approval of the Company Representative. 
Hydrostatic test operations shall commence only after obtaining written approval from Company. 

Prior to commencement of the testing, copies of certifications, calibrations, etc of any equipment/ 
instrumentation to be incorporated in the test set-up shall be submitted to the Company 
Representative. 

ON COMPLETION OF HYDROSTATIC TEST 

The Contractor shall furnish the Test Report duly signed by both the Contractor and the Company 
Representative, immediately upon completion of successful hydrostatic test. 

All documents shall be in English language only. 
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Table 1

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6)

ºC 1 2 3 4 5 6 7 8 

Bar 
0.98 -98.62 -79.89 -61.81 -44.34 -27.47 -11.14 4.66 19.98 
10 -95.55 -76.94 -58.99 -41.65 -24.89 -8.67 7.02 22.23 
20 -92.15 -73.68 -55.86 -38.64 -22.01 -5.92 9.65 24.74
30 -88.74 -70.4 -52.72 -35.63 -19.14 -3.16 12.29 27.26 
40 -85.32 -67.12 -49.58 -32.62 -16.24 -0.41 14.93 29.78 
50 -81.9 -63.84 -46.43 -29.6 -13.36 2.36 17.57 32.31 
60 -78.47 -60.55 -43.27 -26.58 -10.46 5.15 20.23 34.85 
70 -75.03 -57.25 -40.1 -23.54 -7.56 7.92 22.89 37.39 
80 -71.6 -53.96 -36.94 -20.51 -4.65 10.7 25.55 39.94 
90 -68.16 -50.66 -33.77 -17.47 -1.73 13.5 28.23 42.5 

100 -64.72 -47.35 -30.6 -14.43 1.18 16.29 30.9 45.05 
110 -61.28 -44.05 -27.43 -11.38 4.1 19.08 33.58 47.61 
120 -57.84 -40.74 -24.26 -8.34 7.02 21.88 36.26 50.18 
130 -54.4 -37.44 -21.08 -5.29 9.95 24.68 38.94 52.75 
140 -50.96 -34.13 -17.9 -2.25 12.87 27.49 41.63 55.32 
150 -47.53 -30.83 -14.73 0.8 15.79 30.29 44.31 57.89 
160 -44.1 -27.53 -11.56 3.85 18.72 33.1 47 60.46 
170 -40.67 -24.23 -8.4 6.89 21.64 35.9 49.69 63.04 
180 -37.24 -20.94 -5.23 9.94 24.56 38.7 52.37 65.62 
190 -33.83 -17.65 -2.06 12.98 27.48 41.51 55.06 68.19 
200 -30.42 -14.37 1.09 16.01 30.4 44.3 57.75 70.77 
210 -27.02 -11.09 4.25 19.04 33.31 47.1 60.43 73.34 
220 -23.63 -7.82 7.4 22.06 36.22 49.9 63.12 75.9 
230 -20.24 -4.56 10.54 25.08 39.13 52.69 65.8 78.48
240 -16.87 -1.3 13.67 28.1 42.03 55.48 68.48 81.05 
250 -13.58 1.94 16.79 31.11 44.92 58.26 71.15 83.61 
260 -10.14 5.17 19.9 34.12 47.81 61.04 73.81 86.81
270 -6.8 8.39 23 37.11 50.69 63.8 76.48 88.73 
280 -3.48 11.6 26.11 40.09 53.56 66.57 79.14 91.29 
290 -0.17 14.8 29.19 43.07 56.43 69.33 81.78 93.83 
300 3.13 17.98 32.27 46.03 59.29 72.06 84.83 96.38 
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Table 2

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6).

ºC
9 10 11 12 13 14 15 

Bar 
0.981 34.82 49.22 63.2 76.78 89.99 102.83 115.34 

10 36.97 51.26 65.15 78.64 91.75 104.51 116.93 
20 39.36 53.55 67.33 80.71 93.72 106.39 118.71 
30 41.76 55.84 69.51 82.79 95.7 108.26 120.49 
40 44.18 58.14 71.7 84.87 97.68 110.14 122.28 
50 46.6 60.45 73.9 86.96 99.68 112.04 124.07 
60 49.02 62.76 76.1 89.07 102.67 113.93 125.88 
70 51.44 65.08 78.32 91.17 103.68 115.84 127.69 
80 53.88 67.4 80.53 93.29 105.69 117.76 129.5 
90 56.32 69.73 82.75 95.41 107.7 119.67 131.32 

100 58.77 72.07 84.98 97.53 109.73 121.59 133.15 
110 61.21 74.41 87.22 99.66 111.75 123.52 134.98 
120 63.67 76.74 89.45 101.79 113.79 125.46 136.82 
130 66.12 79.09 91.69 103.93 115.83 127.39 138.67 
140 68.58 81.45 93.93 106.07 117.67 129.34 140.51 
70 71.05 83.8 96.18 108.21 119.9 131.2 142.37 

160 73.51 86.15 98.43 110.36 121.96 133.74 144.22 
170 75.97 88.51 100.68 112.51 124.01 135.19 146.08 
180 78.44 90.87 102.94 114.66 126.06 137.15 147.94 
190 80.91 93.23 105.19 116.82 128.12 139.11 149.81 
200 83.37 95.59 107.45 118.97 130.17 141.07 151.68 
210 85.84 97.95 109.71 121.13 132.24 143.03 153.55 
220 88.3 100.31 111.97 123.29 134.29 144.99 155.42 
230 90.67 102.67 114.23 125.45 136.36 146.96 157.3 
240 93.22 105.03 116.48 127.6 138.42 148.93 159.18 
250 95.69 107.39 118.74 129.76 140.48 150.9 161.05 
260 98.14 109.74 121 131.92 142.54 152.87 162.93 
270 100.6 112.1 123.25 134.08 144.61 154.84 164.81 
280 103.05 114.44 125.5 136.24 146.67 156.84 166.69 
290 105.5 116.79 127.75 138.39 148.73 158.78 168.57 
300 107.94 119.13 130 140.54 150.79 160.75 170.45 
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Table 3

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6 ).

ºC 16 17 18 19 20 21 22 23 

Bar 
0.981 127.52 139.41 151 162.31 173.37 184.18 194.75 205.08 

10 129.02 140.83 152.36 163.58 174.56 185.3 195.79 206.07 
20 130.71 142.42 153.85 165 175.9 186.55 196.96 207.16 
30 132.4 144.02 155.35 166.42 177.23 187.8 198.14 208.26 
40 134.1 145.62 156.87 167.85 178.58 189.07 199.33 209.37 
50 135.8 147.24 158.39 169.85 179.93 190.34 200.52 210.49 
60 137.51 148.86 159.92 170.73 181.29 191.62 201.72 211.61
70 139.22 150.49 161.46 172.18 182.66 192.91 202.93 212.74 
80 140.95 152.11 163 173.64 184.03 194.2 204.14 213.88 
90 142.67 153.75 164.56 175.1 185.41 195.5 205.36 215.03 

100 144.42 155.4 166.11 176.58 186.8 196.8 206.59 216.17 
110 146.15 157.04 167.66 178.05 188.2 198.12 207.82 217.33 
120 147.9 158.7 169.24 179.54 189.59 199.44 209.06 218.49 
130 149.65 160.36 170.81 181.02 191 200.75 210.31 219.66 
140 151.4 162.03 172.39 182.51 192.41 202.09 211.56 220.84
70 153.16 163.7 173.98 184 193.82 203.42 212.81 222.02 

160 154.93 165.37 175.56 185.51 195.24 204.76 214.08 223.2 
170 156.69 167.05 177.15 187.02 196.66 206.1 215.34 224.39 
180 158.47 168.73 178.75 188.53 198.09 207.45 216.61 225.55 
190 160.24 170.42 180.35 190.05 199.52 208.8 217.89 226.79 
200 162.01 172.1 181.95 191.57 200.97 210.16 219.17 227.99 
210 163.8 173.8 183.55 193.09 202.4 211.53 220.46 229.2 
220 165.58 175.43 185.16 194.62 203.85 212.89 221.74 230.41
230 167.36 177.19 186.78 196.14 205.3 214.26 223.04 231.63 
240 169.16 178.89 188.39 197.68 206.75 215.63 224.33 232.85
250 170.94 180.59 190.01 199.21 208.2 217 225.63 234.08 
260 172.73 182.3 191.63 200.75 209.66 218.4 226.93 235.31 
270 174.53 184 193.25 202.29 211.12 219.77 228.24 236.54 
280 176.32 185.7 194.88 203.83 212.59 221.16 229.55 237.77 
290 178.11 187.42 196.5 205.37 214.05 222.54 230.86 239.01 
300 179.9 189.13 198.13 206.92 215.51 223.93 232.18 240.26
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Table 4

Difference between the water thermal expansion factor and the steel thermal expansion 
factor (ºC-1) (10-6)

ºC 24 25 26 27 28 29 30 

Bar 
0.981 215.22 215.14 234.88 244.41 253.79 263 272.03 
10 216.13 225.99 235.66 245.13 254.44 264.27 272.57 
20 217.15 226.94 236.53 245.94 255.18 264.59 273.18 
30 218.18 227.88 237.41 246.75 255.93 264.95 273.8 
40 219.21 228.85 238.3 247.58 256.69 265.64 274.42 
50 220.25 229.82 239.2 248.4 257.45 266.33 275.07 
60 221.3 230.79 240.11 249.24 258.22 267.04 275.7 
70 222.35 231.78 241.02 250.08 258.99 267.75 276.35 
80 223.42 232.77 241.94 250.93 259.78 268.47 277.01 
90 224.48 233.76 242.87 251.79 260.57 269.19 277.66 
100 225.56 234.76 243.79 252.66 261.36 269.92 278.33 
110 226.64 235.78 244.73 253.53 262.17 270.77 279.01 
120 227.73 236.79 245.68 254.4 262.98 271.41 279.69 
130 228.82 237.81 246.63 255.28 263.69 272.16 280.38 
140 229.92 238.84 247.59 256.18 264.62 272.92 281.08 
150 231.03 239.87 248.55 257.07 265.44 273.69 281.78 
160 232.14 240.91 249.52 257.97 266.28 274.46 282.49 
170 233.26 241.96 250.49 258.88 267.12 275.23 283.2 
180 234.38 243.01 251.47 259.79 267.97 276.01 283.92 
190 235.51 244.06 252.46 260.71 268.82 276.8 284.64 
200 236.64 245.12 253.45 261.63 269.67 277.59 285.37 
210 237.77 246.18 254.45 262.5 270.54 278.39 286.11 
220 238.91 247.26 255.45 263.49 271.4 279.19 286.85 
230 240.06 248.33 256.46 264.43 272.28 280 287.59 
240 241.21 249.41 257.46 265.37 273.16 280.82 288.35 
250 242.36 250.49 258.48 266.31 274.04 281.63 289.11 
260 243.52 251.58 259.49 267.27 274.92 282.46 289.86 
270 244.68 252.66 260.52 268.23 275.82 283.29 290.64 
280 245.84 253.76 261.54 269.18 276.71 284.12 291.4 
290 247.01 254.86 262.57 270.15 277.61 284.95 292.18 
300 248.18 255.96 263.6 271.11 278.51 285.79 292.95 
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Fig.1 Water Compressibility Factor 
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1. SPECIFICATION FOR ERECTION OF EQUIPMENT AND MACHINERY 

1.1 Scope:

This specification covers technical requirements for erection of all static and rotating equipment 
by erection contractor at site. 

1.2 General 

1.2.1 All necessary handling equipment’s, tools, tackles and precision instruments for carrying out 
the works as specified shall be provided by the Erection 

Contractor (EC) at his cost. EC must provide all tools and gauges for erection and alignment. 
Special tools, if any, received as part of machinery, will be given to EC for erection purposes, 
which shall be returned in good condition after use. Suitable deductions will be made by the 
Engineer-in-Charge (EIC) in case of loss or damage of the special tools. The value of such loss 
or damage wi l l be decided by the EIC and EC shall be bound by such a decision. 

1.2.2 Equipment Manufacturer's recommendations regarding preservation during storage at site 
and detailed specifications for the installation along with layout drawings, general 
arrangement/equipment outline drawings and sub-assembly drawings of the various equipment 
and machinery will be provided to EC during the performance of work. The requirements 
stipulated in these shall be fulfilled by EC in addition to what is stated in this specification. 
Erection shall be carried out as per the instructions and supervision of Machine manufacturer's 
representative, wherever such supervisory services are applicable. 

1.2.3 All the items of work covered in the tender shall be carried out as per this Specification and 
other details to be furnished to EC. However, EIC reserves the right to give additional/alternative 
specifications and instructions, at any time, for execution of any particular work and EC shall 
execute such works in accordance with such additional/alternative specifications and 
instructions of the EIC. 

Such a step taken by the EIC shall not constitute a breach of the contract. 

1.3 Preparation for Erection: 

1. 3.1 EC shall be responsible for organizing the lifting of the equipment in the proper sequence, so 
that orderly progress of the work is ensured and access routes for erecting the other equipment 
are kept open. 

Rigging procedure for all the major lifts (above 10 MT) and at maximum crane capacity shall be 
submitted by EC for the approval of EIC. However, approval to rigging procedure proposed by 
EC shall not relieve EC from his responsibility in following the proper lifting/erection methods on 
ensuring orderly. 

1.3.2 Orientation of all foundations, elevations, length and disposition of anchor bolts and diameter 
of holes in the supports saddles shall be checked by EC, well in advance. Minor rectifications 
including chipping of foundations as the case may be, shall be carried out by EC after obtaining 
prior approval of EIC -. EC shall also be provided with the necessary structural drawings and 
piping layouts etc. wherever required for reference. EC shall crosscheck such piping and 
structural drawings with actual construction at site and in case of any mismatch inform the EIC 
before taking up the erection. 
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1.3.3 During the performance of the work, EC shall keep structures, materials or equipments 
adequately braced by guys, struts or otherwise approved means which shall be supplied and 
installed by EC as required till the installation work is satisfactorily completed. Such guys, 
shoring, bracing, strutting, planking supports etc.shall not interfere with the work of other 
agencies and shall not damage or cause distortion to other works executed by him or other 
agencies. 

1.4 Abbreviations used: 

EC - Erection Contractor 
EIC - Engineer-in-Charge 

2. ERECTION OF COLUMNS, TANKS, VESSELS AND DRUMS ETC. 

2.1 Scope of work of Erection Contractor 

a. Preparation of erection scheme and rigging procedure and obtaining its approval from EIC 
wherever necessary. 

b. Withdrawal of equipments from Owner's storage point, checking and reporting its conditions, 
transporting the same to EC's stores of work site including unloading etc. 

c. Erection on foundations furnished by Owner including aligning, leveling and grouting including 
grouting wherever necessary. 

d. Assembly and fixing of demisters, grids, internal distributors and other internal fittings in 
Columns, Vessels etc. 

e. Filling of Columns, Reactors, and Vessels/Drums etc. with Raschig rings, supporting elements, 
sand, concrete etc. as required. 

f. Welding of washers for equipment’s, erection of pipe davit & minor welding of their parts as per 
specifications and instruction of EIC. 

g. Assembly & erection of Agitator (Mixer) along with drive unit (Motor) including all accessories for 
vessels/drums/reactors (wherever indicated) as per specification drawings & instructions of EIC. 

h. Flushing, cleaning and drying of Columns, Vessels/Drums etc. 
i. Completing the equipments in all respects for commissioning the plant as per drawings, 

specifications & instructions of EIC. 
j. Any modification in the erected Columns, Reactors, Vessels/Drums to the complete satisfaction 

of EIC. 

2.2 General Conditions of Erection 

2.2.1Unless otherwise specified Columns, Vessels, Drums etc. will be generally supplied to 
the Erection Contractor in single piece and EC will not be required to carry out any 
assembly or welding. In case column is supplied in multiple pieces and erection of the 
equipment is not possible in single piece, EC shall be responsible for lifting the pieces, 
for aligning, welding and hydro test etc. in vertical position under the supervision of 
column Supplier (Fabricator). However, EIC shall be responsible for coordination 
between Erection Contractor & Fabricator. The schedule of quantities (SOQ) for 
equipment erection enclosed with the tender document outlines details of each 
equipment such as diameter, overall height, type of support (saddle/skirt/leg/bracket), 
position (horizontal or vertical) and approximate erection  weight, etc. However the 
erection elevation and location of equipment shall be as per the piping layout drawing 
enclosed with the tender. 

2.2.2 Rigging procedures and erection schemes for all the heavy lifts weighing 10 MT & 
above shall be prepared by EC and got approved by EIC. Approval by EIC shall not 
relieve EC of his responsibilities. The details to be submitted will include the location of 
equipment from where it will be lifted, location of crane(s), details of  crane(s) (like 
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configuration, boom length, operating radius, boom point elevation, clearance underside 
the boom and the equipment, lifting capacity, counter weights to be deployed, holds on 
any neighbouring  foundations, structures, equipment’s etc.), the load chart of the 
crane(s), design of the lifting tackles like spreader beam, D-shackles, wire rope slings, 
etc. Unless the erection scheme and rigging procedures are approved by EIC, erection 
of such equipment’s shall not be undertaken in any case by EC. 

2.2.3 Before starting the erection of Columns, Vessels etc., top surface of the foundations is 
to be cleared/chipped, roughened to obtain proper bond, while grouting. Also the sleeves 
are to be cleaned before erecting the equipment’s. Line (orientation) and levels are to be 
marked on all the foundations to facilitate checking of alignment. 

EC shall also check the correct elevation and orientation of civil, structural foundations, 
before proceeding with the erection work. Discrepancy, if any, shall be brought to the 
notice of EIC. However, minor rectifications and chipping of foundations up to a thickness 
of 15 mm in foundation height shall be carried out at no extra cost, by the EC. EC shall 
be responsible for supply of levelling plates, (if required) and shall carry out levelling of 
equipment under the directions of EIC. 

2.2.4 While handling, transporting or erecting the equipment’s, care shall be taken not to 
damage the nozzles, instrument connections, structural clips etc. EC shall also take care 
of the orientation of the nozzles and other connections of the equipment’s while erecting 
the same and ensure compliance with the drawings and specifications supplied. 
Discrepancy, if any, in the number/orientation of the nozzles, cleats etc. should be 
brought to the notice of the EIC before actual erection is started. 

2.2.5 Verticality of the Columns, Reactors/Vessels shall be checked with theodolites. After 
erection the equipment  shall be levelled  and properly aligned with necessary shims  
and wedges  supplied by EC,  at his cost. After the level, alignment and verticality etc. 
are checked and approved by EIC, EC shall carry out grouting and finishing Cement for 
grouting  shall be supplied by Owner at issue rates. 

2.2.6 EC shall produce recent test certificates of the slings which they will be using for 
erection work. However, retesting of the slings shall be done at site by EC at his cost, as 
and when required by EIC. The weights of test loads shall be as per IS-807. The test 
loads shall be supplied by EC at his cost. Tested slings will be punched for test loads 
and date of testing as directed by EIC. 

2.2.7 EC shall also carry  out the assembly, erection,  levelling  and alignment of  all types 
of weir plates,  baffles,  distributors,  collectors,  spray nozzles,  demisters,  grids and 
other  internal  fittings  etc. Work   shall be carried   out as per manufacturer's 
standards/specifications which shall be made available to EC at the  time of erection. 
Raschig rings, molecular  sieves, intalax saddles packing  and other types of tower 
packings such as sand,  catalyst  etc. and S.S. wire mesh shall be loaded into sections 
of Vessels, Columns  as per  specifications and drawings. Details for internals to be 
installed by EC shall be as per separate schedule of quantities enclosed with the tender 
document. All packing’s except clay and lime stone shall be washed with water before 
filling. Bottom layers, if required, shall be arranged as directed and random filling shall be 
done afterwards with equipment filled with water. Installation of packing’s, shall be done 
only after flushing and cleaning of Columns/Vessels and completed to the satisfaction of 
EIC 

2.2.8 EC shall carry out minor welding for attachment  of prefabricated  pipe davit parts 
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such as rain covers,   handles etc.  with  pipe  davit,  during  or after  erection  of the 
same as per the manufacturer's specifications,  at no extra cost to the Owner. 

2.2.9 EC shall execute erection of wooden  pillow for saddle  support for cold horizontal 
vessels wherever  necessary  as indicated  on the drawings/Ell, STD 7-12-0003 and as 
per  the instructions   of EIC. 

2.2.10 EIC shall execute   assembly & erection of agitator/mixer along with drive unit 
including all accessories as per supplier's instructions, specification   drawings & 
instructions   of EIC. 

2.3 Flushing & Cleaning of Columns, Vessels, Drums etc. 

 2.3.1 After the erection, a l i g n m e n t  a n d  grouting   of these equipments a r e  
complete, flushing and cleaning   shall be carried o u t  by EC as per   specifications 
and instructions   of EIC. 

2.3.2 After flushing, cleaning and draining, equipment’s shall be dried by compressed air at 
the pressure and for duration decided by the EIC.  The Vessel interior shall be 
thoroughly inspected to the complete satisfaction of EIC before it is finally boxed up. 
Boxing up of manholes and hand holes shall be leak proof. All joints which need 
remaking shall be remade. Compressed air for drying shall be arranged by EC. 

2.4 Inspection and Acceptance Limits for Level and Alignment. 

2.4.1 Co-ordinates of foundations/supporting structures/mounting holes etc. shall be 
checked with respect to the plot plans by EC. 

2.4.2 Before equipment’s are placed on foundations, orientations shall be checked with 
respect to piping drawings. 

2.4.3 When equipment’s are firmly bolted down but prior to grouting, verticality of all the 
Columns, vertical vessels etc.  shall be checked by using theodolite. Tolerances for 
equipment after erection shall be as per Standard. The allowable   deviation from plumb 
line shall be 1 mm per meter height, subject to maximum of 15 mm unless otherwise 
stated on the drawings. 

2.4.4 Horizontal Vessels shall be checked for level across machined face of nozzle flanges 
with precision level. 

2.5 Additional requirements for Underground buried vessels 

2.5.1 Underground vessels for operating temp up to 60°C: 
The vessels shall be supplied at site with one coat of inorganic zinc silicate primer duly 
applied on its external surfaces as per painting spec. All other works such as application 
of coal tar enamel, as per painting Spec. & wrapping and coating as per painting spec. 
shall be carried out by EC. This shall include necessary materials, tools and tackles to 
complete the job in all respect as per the instructions of EIC. 

2.5.2 Underground Vessels for operating temp.  Above 60°C and up to 300°C: 
The vessels shall be supplied at site with one coat of inorganic zinc silicate primer as per 
painting Spec. GAIL-STD-PI-DOC-TS-004 duly applied on its external surfaces. EC shall 
be required to carry out touch-up and repair of outside primer before erection of 
equipment. 
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2.5.3 EC shall do the necessary excavation, backfilling and removal of surplus earth at the 
site as per the directions of the EIC.  EC's rate shall include the excavation, blast 
cleaning, painting, wrapping   by craft paper, placing and fixing of Vessels, backfilling 
and removal of excess earth. 

3. ERECTION OF MECHANICAL EQUIPMENT 

3.1 Scope of Work of Erection Contractor 

The scope of EC shall consist of withdrawal  and transportation  of equipments   and 
accessories  from Owner's  stores to site,  assembly   of  loose supplied 
components/parts erection  of equipment  on foundations,   levelling,   aligning   and 
grouting,  preparation of equipments for trial runs and hand over in fit condition for the 
start-up of the plant  as per instructions   of EIC. 

3.2 Details of Owner Supplied Equipment’s 

Equipment’s t o  be erected s h a l l  be supplied by the owner. Equipment’s may be 
supplied in any of the following conditions. 

-Single equipment   such as filter, static mixer, silencer etc. 
-Skid mounted equipment, fully assembled. 
-Skid mounted equipment with some items supplied loose or as subassemblies 
involving interconnections also. 
-System comprising of many equipment’s, skids with interconnected piping & hook up. 

3.3 Technical Requirements 

3.3.1 All equipment/machinery erection shall be done by experienced fitters. For this 
purpose EC shall employ an experienced erection supervisor and crew who have done 
similar jobs. 

3.3.2 EC shall study the layout drawings, for the machineries and equipment’s with their 
auxiliaries, controls defining scope of supply. 

3.3.3 Equipment’s shall be checked for any damages as a result of transport, handling and 
defects, if any, shall be reported to the EIC. Rectification of defects shall be carried out 
in accordance with approved procedure. 

3.3.4 Correct procedures for handling of equipment & installation on the foundation shall be 
followed as given in the manufacturer's manual. In case of non-availability of such 
procedures, EC shall develop & submit handling procedures for all equipment weighing 
more than 10 metric tonnes. The handling procedure shall be approved by the EIC. 

.
3.3.5 EC shall check the correctness of equipment foundations   or supporting   structures 

as per the drawings.  Equipment/Skid foot print dimensions shall be verified to match 
with the foundation. Minor chipping of foundation, pockets if required shall be carried out 
by EC. 

3.3.6 All accessories like pressure gauges, seal oil, cooling water &Lube oil headers etc., 
shall be tagged and separately kept in Contractor's stores till erection. All flanged 
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connections and openings shall be kept blanked with dummies, plugs to prevent entry of 
foreign particles. 

3.3.7 Equipments shall be installed on the foundations in proper sequence. In case the 
equipments are delivered in subassemblies, EC shall do the assembly work as per 
manufacturer’s instructions. 

3.3.8 Equipments shall be installed in the correct orientation and alignment. 

3.3.9 After installation and leveling the equipment shall be grouted with the specified 
grouting applied to the base plate and support. 

3.3.10 EC shall remove all the packing and protective devices used during transport and 
handling from the equipment such as shock absorbent materials from machined faces, 
blocking of shafts or rolling bearings & restraining devices from instruments, safety 
devices and protective equipments. 

3.3.11 after the grouting is set & cured, the foundation bolts shall be checked to make sure 
that they are in straight and vertical position and properly tightened. Shims, if used, shall 
be on either side of the foundation bolts. 

3.3.12 Desiccant, catalyst where supplied loose shall be loaded on to the respective 
vessels in specified quantities as per the suppliers instructions. 

3.3.13 Internals, where supplied loose shall be assembled as per the drawings and 
manufacturer's instructions. 

3.3.14 Unless  otherwise  specified, all the instruments such as pressure gauges, sight 
glasses temperature recorders etc. including instrument panels, if any, supplied along 
with the equipment with necessary connections, shall be installed by EC as part of 
Equipment erection. 

3.3.15 Equipments shall be checked for final cleanliness before boxing up. 

3.3.16 any interconnected piping & ducting shall be properly installed and supported. EC 
shall connect the gas, steam, air, utility piping, instruments, oil piping etc. as per 
manufacturer’s drawings, specifications and instructions of the EIC. 

3.3.17 Safety devices shall be correctly installed. 

3.3.18Ladders, platforms, walkways shall be correctly installed with handrails, and flooring 
shall be properly secured. 

3.3.19Field welding, where specified shall be in accordance with the specified procedures 
and NDT tests where specified shall be carried out.  Results of NDT tests shall be 
recorded. 

3.3.20 Equipment alignment & couplings shall comply with tolerances specified in 
manufacturer’s drawings and manuals. Provisions of dowel pins or similar arrangements 
for retaining the alignment shall be carried out. 
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3.3.21 After the piping has been connected, the alignment shall be checked by EC again, to 
ensure that piping connections do not induce any undue stresses on the Equipment’s. 
After making necessary corrections on the piping, if any, realignment shall be done by 
EC to ensure that no undue stresses are induced on the equipment. 

3.3.22 Painting, insulation & fireproofing where specified shall be carried out in accordance 
with the applicable specifications attached in the tender document. 

3.3.23 Any alterations, deviations made during equipment erection with respect to 
manufacturer's drawings or instructions shall be duly recorded and approval shall be 
taken from the EIC. 

3.3.24 Any special tools, tackles supplied along with the equipment and used during 
installation shall be returned to the stores through the EIC. 

3.3.25 Any protection of the equipment after installation, if required shall be carried out in 
accordance of the instructions of the EIC. 

3.4 Trial Runs 

3.4.1 Wherever specified, Machinery & Equipment erected & installed by EC under the 
supervision of Machinery/Equipment supplier shall be subjected to trial runs in 
accordance with clause 5.4 of this specification. Job specific trial run procedure, if 
specified, supersedes the trial run procedure as described in clause 5.4. 

3.5 System Start-up 

During this phase of work, EC shall provide as part of his work necessary skilled 
personnel as per requirement of EIC. Any defects noticed in the Equipment shall be 
made good by EC at his cost if such defects are attributable to him. 

4. ERECTION OF ROTATING EQUIPMENT 

4.1 Scope of Work of Erection Contractor 

The scope of  work  shall consist of  transportation of  Rotating Equipment’s  and 
accessories from Owner's stores to site, assembly of sub-assemblies/parts, erection of 
Rotating Equipment’s on foundations, leveling, aligning and grouting, preparation of 
Rotating Equipment’s for trial runs, carrying out no load/trial runs, return of any unused 
material to the owners  stores  and hand  over in fit condition for the start-  up of the 
Plant,  as per instructions of EIC. 

Defects due to EC’s  fault noticed  during   trial runs shall be rectified   by him. Schedule 
of Quantities, indicate estimated numbers, dimensions and weights of the Rotating 
Equipment’s. The actual data on dimensions   and weights will be in the vendor data 
manuals. 

The term ‘Rotating Equipment' includes all pumps,  compressors, steam  & gas turbines, 
fans and blowers,  diesel engine/steam turbine/gas  turbine generator   sets along  with  
drivers  accessories   & auxiliary systems. 

4.2 General Conditions of Erection 
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4.2.1 All Rotating   Equipment   erection  shall be done by experienced   fitters. For this 
purpose EC shall employ experienced   and suitably qualified erection supervisor and 
crew who have done similar jobs. 

4.2.2 The Rotating Equipment manufacturer's instructions as available regarding 
installation and trial runs will be passed on to EC during the course of work. The 
requirements prescribed. Therein shall be met in addition to what is stated in this 
specification. Erection shall be carried out as per instructions of the Rotating Equipment 
manufacturer’s representative   and under their supervision whenever the manufacturer 
is present at site. In all other cases instructions of the EIC, regarding 
procedure/sequence of erection shall be binding on EC. 

4.2.3 For all Rotating Equipment, EC shall follow the proper sequence for assembly and 
erection. For Rotating Equipment received along with driver in coupled condition, the 
coupling bolts shall be dismantled   by EC, and alignment shall be rechecked. 
Realignment, if required, shall be done before re-coupling. 

Where drivers  and couplings are provided  separately, drilling and tapping of holes in 
the base plates for fixing  drivers,  fixing  of couplings  on shafts,  after enlarging the pilot  
bores to the correct   size  with  key way etc.  and dowelling   including provision  of 
dowel pins, alignment  screws, jack-up  screws  or similar arrangements for retaining  
the alignment shall be carried   out by EC  as part of erection  work. Shims & wedges as 
required for alignment   shall be supplied by EC. 

4.2.4 Process and utility (such as cooling water, steam flushing, quenching, lubricating oil, 
sealing etc.) Connections connected with rotating equipment and its auxiliaries shall be 
fabricated and/or installed by EC from materials supplied by the Owner as per drawings, 
specifications and instructions of the EIC. 

4.2.5 Piping and accessories supplied with the rotating equipment such as seal oil/Gas 
system, cooling water system & Lube oil system etc. shall be tagged separately and kept 
in EC's stores till erection. All flanged connections and openings shall be kept blanked 
with dummies/plugs to prevent entry of foreign matter. 

4.2.6 The local mounted instruments such as pressure gauges,  sight glasses,  temperature 
gauges etc. and Local instrument  panels,  if any,  with  necessary  connections, shall be 
installed  by EC as part of rotating  equipment  erection. 

4.2.7 After initial alignment, the Rotating Equipment’s shall be properly grouted. Grouting 
shall be carried out as per this specification. Wherever grout holes are provides   in the 
base plates, grout shall be filled through the also. 

Epoxy grout where recommended by the rotating equipment manufacturer, shall be 
provided by EC and shall be as specified in this standard. 

4.2.8 Alignment between the Driver and driven equipment shall be done without connecting 
the equipment nozzles   to respective   piping. After completion of alignment, the 
equipment shall be connected to Piping. After the piping has been connected, the 
alignment shall be re-checked by EC,   to ensure that piping connections do not induce 
any undue stresses on the Rotating Equipment’s. After making necessary corrections on 
the piping, if any, re-alignment shall be done by EC and he will ensure that no undue 
stresses are induced   on the Rotating Equipment. 
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4.3 Special Instructions 

EC in addition to general instructions for erection as out lined in Para 4.2 above, shall 
also follow the following special instructions 

4.3.1 Depending upon the size of equipment, Pump train will be supplied for erection in any 
of the following modes: 

(a) Pumps with drivers and accessories fully assembled on a common skid (Base plate). 
(b) Pumps mounted on base plate and couplings and driver supplied loose in separate 

packs. 

(c) Various   major   components such as pump, drivers, couplings, gear boxes & base 
plates auxiliary systems like lube, seal flush equipment in separate packs. 

4.3.2 Reciprocating type Compressors 

4.3.2.1 Reciprocating compressors  may be supplied for erection   in  knocked down   
condition in  multiple   packaged  subassemblies such as frame assembly, distance  
pieces, fly wheels,  cylinder  block  assemblies,  valve assemblies  etc.  and other  
accessories  such as,  drivers,   couplings,  gear boxes  (if any),  control panels, gauge 
boards, coolers,  lube oil systems, cooling  water systems,  etc. would be in separate 
packages. 

Besides   the above there would be other packages for loose supplied items such as 
instruments, pre-fabricated   piping,  and piping/tubing in commercial   lengths. 

Lifting devices for erection shall be arranged by EC depending on the weight of 
packages and elevation of installation. 

4.3.2.2 In case of Rotating equipment’s received  in knocked down  condition, the various  
parts shall be assembled  as per instructions  of the EIC  and as per  manufacturer's 
instructions. All parts of the Compressor shall be thoroughly cleaned with solvents to 
remove protective compounds if any, before assembly. 

4.3.2.3 The compressor,   driver and other accessories shall be erected on their respective 
foundations and the compressor, couplings, gear box and driver shall be aligned and 
grouted as per the manufacturer's instructions and instructions   of EIC and the 
manufacturers supervisor (when   present).There-after all process and utility,   drain   & 
vent connections shall be completed as per the relevant drawings/instructions of EIC. 

4.3.2.4 Final alignment   shall be done after all the piping connections such as water, steam, 
drains and   connection to coolers   etc. are made. Tolerances for alignment shall b e  
maintained as specified in the Manufacturer's Instruction Manual.   To ensure that 
piping connections do not induce a n y  undue s t r e s s e s    on the Rotating 
E q u i p m e n t , the alignment shall be checked once again by EC after the piping has 
been connected. Any correction necessary f o r  proper a l i g n m e n t  shall be done by 
EC. 

4.3.2.5 EC shall carefully study the vendor drawings, m a n u a l s  and other data before 
start o f  the job to ensure correct erection, alignment and commissioning. 

4.3.3 Centrifugal Compressors & Expanders 
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4.3.3.1 Centrifugal Compressors are supplied for erection in multiple packages such as, 

- Compressor   casings 
- Drivers (Electrical m o t o r s , Steam/Gas t u r b i n e s    -.) 
-    {.:  Steam/Gas  turbines   would   be further  supplied   in 
multiple packages} 
- Base plates (or skids) 
- Lube oil/control   oil systems 
- Sealing systems 
- Air filters (for gas turbines & compressors  for air service) 
- Temporary  strainers 
- Couplings 
- Gear boxes 
-   Coolers 
- Gauge boards 
- Control panels 
- Lube & Seal Oil tanks 
- Fire systems (for gas turbines) 
- Condenser (for steam turbines) 
- Condensate systems (for steam turbines) 
- Loose supply items 
- Pre-fabricated & Commercial lengths piping, tubing . 
- Other miscellaneous packages 

4.3.3.2 Other requirements shall be same as defined in para's 4.3.2.2 t o  4.3.2.5 above. 

4.4 Trial Runs of Machinery 

4.4.1 Any construction defects shall be intimated to EIC before start-up. All protective and 
safety guards shall be installed and rotating equipment shall be checked for free 
movement by manual barring over. All foundation bolts and alignment shall be checked 
before starting the trial runs, if damaged, rotating equipment may have to be opened and 
repaired as directed by EIC. Prior to carrying out the trial runs, the rotating equipment 
will be subjected to necessary checks by the EIC and the trial runs shall be commenced 
only after the approval of the EIC. 

4.4.2 Unless otherwise specified, all the rotating equipment will be subjected to trial runs for 
a continuous operation of 72 hours. In case of motor driven rotating equipment’s, motors 
shall be decoupled and turned over to other agencies doing electrical work for testing 
and no load running of motors. After the no load runs of motors are satisfactorily 
completed, EC shall re-couple the motors to the rotating equipment and recheck the 
alignment. The trial run of the rotating equipment shall be started only after the above is 
completed.  EC shall provide, as part of his work, necessary skilled personnel (excluding 
the operating personnel) for conducting   the trial runs round the clock during the trial 
runs period. The duration of trial run may be extended if it is considered necessary in the 
opinion of EIC and EC shall provide personnel for such extended period also. Final 
inspection of bearing etc. shall be carried out by EC after the Machinery had gone 
through the trial run and defects, if any, shall be made good for rendering the rotating 
equipment ready for start-up. 

4.4.3 During the trial runs, readings of bearing temperature, cooling water inlet and outlet 
temperatures, lube oil inlet/outlet temperature and pressure, rotating equipment 
discharge pressure a n d  temperature, starting in current, no load/full load current etc. 
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shall be recorded, wherever necessary, by EC. Trial reports shall be prepared in the 
approved proforma by EC containing all the above details and submitted to the EIC as 
part of completion documents. 

4.4.4 EC shall also provide necessary improvised fencing and watch & ward personnel as 
safety measures during trial runs. 

4.5 System Start up 

During start-up, EC shall provide necessary skilled personnel as per requirement of EIC, 
to rectify defects noticed in the rotating equipment, if such defects are attributed to him 

5. EQUIPMENT GROUTING

All anchor bolt sleeves/pockets and space under Base plates/machine base frames/shoe 
plates, etc.  Shall be grouted with either free flow non shrink cementations  or epoxy 
grout as per the following categorisation: 

Sr. No. Type of Grout Application 

1 Non shrink cementations grout All static and rotating equipment’s, 
Unless covered in 2) below, viz 
Static equipment’s   like tall 
columns, vertical silo, blender   
etc. and horizontal vessel, drum,
 sphere, bullets, filter, heat   
exchangers, coolers   etc. and 
other 
Similar equipment’s, steel
stack/chimney, furnace etc.

Low frequency, medium frequency,
high frequency rotating machines like 
compressors (centrifugal,
reciprocating, diaphram, screw, gear 
type etc.). Induced draft fan, forced 
draft fan, air blowers, pumps
(centrifugal, reciprocating, diaphram,
gear type etc.), expanders, turbine,
generator, diesel generator, air 
coolers (fin fan cooler) and other
Machine like screen vibrator,
extractor, centrifuge pulverizer, dryer,
drop hammer, ball mill, crushers,
bagging machine and general

2 Epoxy grout Specifically  if requested by the
Machine vendor 

5.1 Grout (Material) 
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All material used for grout shall be approved by EIC. EC shall submit details for prior 
approval of EIC. Only approved grout material shall be used. 

5.1.1 Non-Shrink Grout 

Non-shrink grout shall be premix type of cementitious (cement pregraded fibre and 
additive) non-shrink, ready to use grout in dry powder form. It shall have free flow 
property when mixed with required quantity of water. It shall have initial setting time of 30 
minutes. 

It shall have the following features: 

- Non corrosive   to anchor bolts, base plate/saddle/frame, sliding plate. 
- Not harmful to concrete and reinforcing steel. 
- Non  toxic 
- Frost,  oil and fire resistant 
- Require normal curing 
- Suitable  to use under restraints   and grout  thickness required 
- Expansive   to counteract   initial  shrinkage 
- Ensure high early strength without surface crack. 
- Suitable for temperature   of above 0 deg. C to 200 deg. C. 
- Maximum   flow   distance is compatible to the dimensions of base plate/ 

saddle/frame. 
- It should be resisted to the chemicals, gases etc. being handled in 

equipment/machinery. 

It should have the following physical properties: 

Minimum Compressive Strength    at 3 Days  :  25 kN/mm2 
   

at 7 Days : 
at 28 Days

30 kN/mm2
40 kN/mm2

Minimum Tensile Strength 

Minimum Bond Strength

at 28 Days

at 7 Days :

20 kN/mm2

12 kN/mm2

Maximum on strained expans
in 

2 Hours : 

:

4% 

2000 kg/m
5.1.2 Epoxy Grout

Epoxy grout shall consist of epoxy resin base, hardener   and filler component   
like graded and blended aggregate. Components  of epoxy grout  shall be of 
desired grade  and mixed in  proportion recommended by manufacturer such 
that  it is injectable  under  base plate/frame/saddle, etc.,  has low viscosity to 
meet the flow distances according  to dimensions  of base plate  saddle/frame, it 
is suitable for the desired thickness,  it is homogenous,  free from  segregation,  
attains high early and high fmal strength.  It shall have minimum Pot life of 30 
minutes. It shall have all the features as specified in clause 6.1.1 except for 
expansive properties. 

It should have the following physical properties  :
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Minimum Compressive Strength at 1 Day : 75 kN/mm2

Minimum Flexural Strength

at 7 Days : 

at 7 Days :

85 kN/mm2

25 kN/mm2

5.2 Grouting (Placement)

5.2.1 Surface Preparation

Prior to positioning of equipment/machine e t c . Over concrete pedestal, 
foundation, slab, beam, etc.  All laitance & loose material shall be removed by 
wire brushing & chipping. The bearing concrete surface shall be sufficiently 
leveled,   hacked with   flat chisels   to make it rough, clean (using compressed 
air). Additional chipping, if required, to suit level of base plate and/or minimum 
thickness of grout shall also be done.  In case of use of cementations grout 
surface shall be thoroughly wet. All pockets for anchor bolts shall also be similarly   
cleaned. Any excess water shall be removed. In case of use of epoxy grout,  it 
shall be ensured  that surface/pocket to receive grout is totally dry. After erection, 
alignment/plumbing of equipment/machine in required level, orientation   and 
plumb and installation of sliding plate. Forms shall be constructed around and 
joints made tight to prevent leakage of the grout. 

5.2.2 P r e p a r a t i o n  of Grout 

5.2.2.1 In case of  premix  type  of grout   water  shall  be added  in required quantity as 
specified  by supplier  and/or  EIC. Any specific instruction of manufacturer will be 
strictly followed. 

5.2.2.2 In case of epoxy grout required quantity of all constituents shall be mixed in 
proportion recommended by manufacturer/supplier and/or EIC. All specific 
requirements of manufacturer supplier shall be strictly followed. 

5.2.2.3 Required quantity of grout shall be made considering   initial setting/pot life of 
grout.  Any grout not used within initial setting time/pot life shall be rejected and in 
no case used for grouting. 

5.2.3 Placement of Grout 

5.2.3.1 Placing of grout shall be taken up only after level, orientation, alignment of 
equipment/machine has been approved  by EIC and anchor bolts are placed  in 
pocket. 

5.2.3.2 In case of epoxy grout EC shall give details of grouting scheme and get approval 
of EIC. 

5.2.3.3 The grout mixture shall be poured/injected continuously (without interruption till 
completion) by grouting  pump/injecting gun from one side of base plat  and 
spread uniformly with flexible steel strip and rammed with rods till the space is 
filled solidly and grout mixture carried to the other side of base plate and fill all 
pockets. Any specific requirement of manufacturer supplier shall be strictly 
followed. Epoxy grout shall be done by or under supervision of 
manufacturer/supplier and/or agency having adequate experience in this field as 
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per direction of EIC. 

Total work shall be done under supervision and direction of EIC and care shall be 
taken that alignment of equipment/machine is not disturbed 

5.2.3.4 Grout mixture shall be allowed to harden for a period of minimum 7 days or as 
required by manufacturer/supplier of grout and/or as decided by EIC. At the end of 
this period, the shims/edges/pack plate may be removed and anchor bolts 
tightened uniformly. Alignment of equipment/machine shall be rechecked and if 
found correct, the voids left by the removal of shims/wedges/pack plate (if 
removed) must be filled up with a similar mixture of grout.  In case after checking, 
serious misalignment is indicated, the grout shall be removed completely and 
fresh grouting is done after making appropriate correction of alignment. 

5.2.3.5 Minimum thickness of grout shall be 25mm for all types of grout and maximum 
thickness shall be 40mm for non-shrink grout. For epoxy grout the maximum 
thickness shall be as per manufacturer's recommendation and/or as specified in 
drawing 
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture, testing and supply of
carbon steel ball valves of size DN 50 mm (2") and above and ANSI pressure rating Class 150# thru 900#
for use in onshore pipeline systems handling non sour hydrocarbons in liquid or gaseous phase
including Liquefied Petroleum Gas (LPG).

This specification provides minimum requirement for design, manufacturing, inspection, testing and
supply of Carbon steel Ball Valves of ANSI class 150# to 300# and sizes ½” NB to 24”NB for service in
non sour gas pipelines.

Supply of Ball Valve is in scope of owner / client. This specification is for contractor's reference only.

2.0 REFERENCE DOCUMENTS

Reference has been made in this specification to the latest codes, standards and specifications:

API 6D : Specification for Pipeline Valves

API 6FA : Specification for Fire Test for Valves

ASME B 16.5 : Steel Pipe Flanges and Flanged Fittings.

ASME B 16.34 : Valves Flanged, Threaded and Welding Ends.

ISO 17292: 2015 : Metal ball valves for petroleum, petrochemical and allied industries

ASME B 31.8 : Gas Transmission and Distribution Piping Systems

ASME B 16.5 : Pipe flanges and flanged fittings

ASMEB 16.10 : Face to face and end to end dimensions of valves

ASME B 16.25 : Butt welding ends

ASME B 16.34 : Valves – flanged, threaded and welding ends

EN 10204 : Metallic products: Types of inspection documents

: Data sheet for ball valves

API 598 : Valve Inspection and Testing

ASME 16.20 :
Metallic gasket for pipe flanges – Ring joint or spiral wounds and
jacketed.

ASME 16.21 : Non Metallic Gaskets for Pipe Flanges.

ASTM A370 :
Standard Test Methods and Definitions for Mechanical Testing of Steel
Products.

EN 10204 : Metallic Materials – Types of Inspection Documents
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MSS SP 6 :
Standard Finishes for Contact Faces of Pipe Flanges and Connecting end

Flanges of Valves and Fittings.

MSS SP 25 : Standard marking system for Valves, Fittings, Flanges and Union.

MSS SP 44 : Steel Pipeline Flanges.

MSS SP 53 :
Quality Std for Steel Casting & Forgings for Valves, Flanges & Fittings

&Other Piping Components – Magnetic Particle Examination Method.

MSS SP 55 :
Quality Standard for Steel casting of valves, Flanges, Fittings & other
Piping components (Visual Method)

MSS SP 72 : Ball Valves with Flanged or Butt welding ends for General Service.

ISO 5208 : Industrial Valves – Pressure Testing of Valves

ISO 10497 : Testing of Valves – fire type testing requirements.

ISO 13623 : Petroleum & Natural Gas Industry – Pipeline Transportation System.

ISO 14313 :

Petroleum & Natural Gas Industry. Pipeline Transportation System –
Pipeline Valves

NACE TM0177 2005,

SSPC VIS 1 :
Steel Structures Painting Council Visual Standard. In case of
contradiction the most stringent shall apply.

NACE TM0177 2005 :
Standard test method. Laboratory testing of metals for resistance to
specific forms of environmental cracking in H2S environments

BS 5351 : Steel Ball Valves for Petroleum, petrochemical and allied industries

BS EN 331 :
Manually Operated Ball Valves and Closed Taper Plug Valves for Gas
Installations

BS 6755 2 : Testing of Valves. Specification for fire type testing requirement.

3.0 MATERIALS

3.1 Material for major components of the valves shall be as indicated in Valve Data Sheet. Other components
shall be as per Manufacturer’s standard (suitable for service conditions as indicated in valve data sheet),
which shall be subjected to approval by Purchaser.

3.2 Carbon steel used for the manufacture of valves shall be fully killed.

3.3 The carbon equivalent (CE) of valve end connections which are subject to further field welding by
purchaser shall not exceed 0.43% (as calculated by the following formula) on check analysis for each
heat of steel used:

CE = %C+% Mn+%Cr + %Mo + %V+ %Ni + %Cu 6 5 15
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3.4 The steel used shall be suitable for field welding to pipes, flanges or fittings manufactured under ASTM
A 234,A – 694, A – 420, A – 333, and API – 5L etc.

3.5 For all such valves where carbon steel is used as ball material, the ball shall have 75 micrometer (0.003
inch) thick Electroless Nickel Plating (ENP) as per ASTM B733 with following classification : SC2, Type II,
Class 2. The hardness of plating shall be minimum 50 RC.

3.6 For valves specified to be used for Gas service or LPG service, Charpy V notch test, on each heat of base
material shall be conducted as per API 6D Clause 8.5, for all pressure containing parts such as body, end
flanges and welding ends as well as bolting material for pressure containing parts. Unless specified
otherwise, the Charpy V notch test shall be conducted at 0°C. Test procedure shall conform to ASTM A
370. The average absorbed energy value of three full sized specimens shall be 27 J. The minimum
impact energy value of any one specimen of the three specimens analyzed as above shall not be less
than 22 J.

When Low Temperature Carbon Steel (LTCS) materials are specified in Valve Data Sheet oroffered by
Manufacturer, the Charpy V notch test requirements of applicable material standardshall be complied
with.

3.7 Valves shall be subjected to hardness test on base material for each heat for pressure containing parts.
A full thickness cross section shall be taken for this purpose and the maximum hardness of the material
of the valve components shall not exceed 248 HV10 based on minimum four (4) measurements.

3.8 The ratio of effective YS/UTS of the steel shall not exceed 0.85.

4.0 DESIGN AND CONSTRUCTION

4.1 Valve design shall be as per API 6D and other referred codes and shall be suitable for the process
conditions indicated in the valve Data Sheet. The ASME Boiler & Pressure Vessel Code, Section VIII,
Division 1 may be used to design the valve body. Allowable stress requirements shall comply with the
provisions of B31.3. In addition, corrosion allowance indicated in Valve Data Sheet shall be considered
in valve design. However, the minimum wall thickness shall not be less than the minimum requirement
of ASME B16.34. The manufacturer shall have valid license to use API monogram on valves 
manufactured as per API 6D.

4.2 Corrosion Allowance for all valves to be used in sweet gas services shall be considered nil.

4.3 The manufacturer shall have valid license to use API monogram on valves manufactured as per API 6D.

4.4 Valve body design shall be fully welded for underground buried application. For above ground services
body design can be either welded or bolted. Threaded body joints shall not be accepted.

4.5 Ball shall be of single piece, solid type construction.

4.6 All valves 4”NB and above shall be trunnion mounting type or as mentioned in the data sheet. Valves
below 4” shall be floating/ TMBV type unless specifically mentioned in data sheet otherwise.

4.7 Valve seats shall have metal to metal contact. O Rings or other seals if used for drip tight sealing shall
be encased in a suitable groove in such a manner that it cannot be removed from seat ring and there is
no extrusion during opening or closing operation at maximum differential pressure. The seat rings shall
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be designed so as to ensure sealing at low as well as high differential pressures. Seat design shall be as
per valve data sheet.

4.8 All valves shall have two seating surfaces which in close position blocks the flow from both ends. The
cavity between the seating surfaces is vented through a bleed connection provided on the body cavity,
i.e., the valves shall be Double Block & Bleed (DBB).

4.9 Valves shall be designed to withstand a sustained internal vacuum of at least 1 (one) milli bar in both
open and closed positions.

4.10 Full bore valves of nominal valve size DN 200 mm (8") & above and Reduced Bore valves ofnominal
valve size DN 250 mm (10") & above, shall have provision for secondary sealantinjection under full line
pressure for seat and stem seals. All sealant injection connectionsshall be provided with an internal
non return valve. Valve design shall have a provision toreplace the sealant injection fitting under full
line pressure. Valves shall be provided with ventand drain connections. Drain sizes shall be in
accordance with API 6D or MSS SP 45. Drainsizes shall be as specified in MSS SP 45 for valve size NPS 2
to NPS 24. For sizes larger than NPS 24, manufacturer shall specify suitable drain size for purchaser
approval.

4.11 All valves shall be provided with a vent and drain connection. Location and arrangementof vents and
drains shall be as per Figure 1. Body vent and drain shall be provided with ball valve. Number and size
shall be as per Figure 1.

4.12 Valve design shall ensure repair of stem seals/ packing under full line pressure.

4.14 a) Valve ends shall be either flanged or butt welded or one end flanged and one end butt welded as
indicated in the Valve Data Sheet. Flanges of the flanged end cast/ forged body valves shall be integrally
cast/ forged with the body of the valve. Face to face/ end to end dimensions shall conform to API 6D.
Face to face and end to end dimensions for valve sizes not specified in API 6D shall be in accordance
with ASME B 16.10. Face to face and end to end dimensions not shown in API 6D or in ASME B 16.10
shall be as per Manufacturer Standard and shall be subject to approval by Purchaser.

b) The length of butt welding ends shall be sufficient to allow welding and heat treatment without
damage of the internal parts of the valves. Pup Piece length shall be as per valve data sheet.Pipe for
pup piece shall be seamless type only.

c) Flanged end shall have dimensions as per ASME B 16.5, for valve sizes up to DN 600 mm (24”)
excluding DN 550 mm (22”) MSS SP 44 shall be referred. Flange face shall be either raised face or ring
joint type as indicated in Valve Data Sheet. In case of RTJ flanges, the groove hardness shall be
minimum 140 BHN. All flanged face shall have concentric serration with 125 250 AARH finish.

d) Butt welding end preparation shall confirm to ASME B 16.25. In case of difference in thickness of
valve body & mating pipelines, the bevel end of valve shall be as per ASME B 31.8. The end preparation
shall take care of outside diameter of connecting pipe, wall thickness, material grade, SMYS & Special
chemistry of welded material as indicated in the data sheet.

4.13 The temperature and pressure range of the valves shall be in accordance with the indicated values on
the relevant piping specification and valve data sheet.

4.14 Wall thickness of parts used for the welding connection with the line pipe shall meet the following
requirements:
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a) The maximum allowable stress in the material of butt welds connection for butt welding shall be
equal to 50% of the minimum yield strength guaranteed by the specification of steel used.

b) The minimum wall thickness for butt welding connection must be greater than or equal to the
largest valve of either the calculated minimum thickness of butt welding connections or the
nominal thickness of pipe as indicated on data sheet.

c) If the butt welding connections has a yield strength lower than the yield strength of the pipe to
which it is intended to be welded, the wall thickness in each zone of the butt welding connection is
at least equal to the specified pipe wall thickness time the ratio of minimum yield strength
guaranteed by the specification of the steel of the pipe & minimum yield strength guaranteed by
the specification of the steel of the butt welding connection.

d) The specified pipe wall thickness and grade with which the valve is intended to be used is specified
in the data sheet.

e) All valves under this specification shall be designed to withstand a field hydrostatic test pressure
with non corrosive water. After installation during 24 hours when the ball is partially or fully open
at a pressure level.
P = 1.5 X D.P
P = hydrostatic test pressure (bar)
D.P =Design Pressure.

4.15 Valve shall be provided with ball position indicator and stops of rugged construction at the fully open
and fully closed positions.

4.16 Full bore valves of nominal valve size DN 200 mm (8") & above and Reduced bore valves of nominal
valve size DN 250 mm (10") & above, shall be equipped with support foot and lifting lugs unless
specified otherwise. Tapped holes and eyebolts shall not be used for lifting lugs. Height of support
foot shall be kept minimum. The location and size of support foot/ lifting lugs shall ensure
unrestrictive operation of vent/ drain valves. The lifting lugs shall be stamped with safe working load.

4.17 In order to avoid stress induced crack and soft seat damage during direct field welding operation to
valve body, all valves shall be supplied with welded pups at both ends which shall be considered as an
integral part of the valves and also the ID of the pup shall match with pipe ID. The pup piece welding
shall be carried out in controlled condition of temperature at manufacturer’s workshop. Field welding
of pup piece shall not be allowed. Material & length of pup piece shall be as per Data sheet.

4.18 When indicated in Material Requisition, valves shall have locking devices to lock the valve either in full
open (LO) or full close (LC) positions. Locking devices shall be permanently attached to the valve
operator and shall not interfere with operation of the valve. Locking device shall be such that the
valve shall operate when the differential pressure across the valve is 3bar.

4.19 Valve design shall be such as to avoid bimetallic corrosion between carbon steel and high alloy steel
components in the assembly. Accordingly, Suitable insulation shall be provided as required.

4.20 The valve stem shall be capable of withstanding the maximum operating torque required to operate
the valve against the maximum differential pressure as per the appropriate class.

4.21 The combined stress shall not exceed the maximum allowable stresses specified in ASME Section VIII,
Division 1. The design shall take into account a safety factor of 1.5 based on the maximum output
torque of the operating mechanism. The valve Manufacturer shall guarantee that the breakaway
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torque after long periods of non movement cannot exceed the normal short term breakaway torque
by a factor more than 1.25, and that the safety factor specified above is not compromised.

4.22 When stem extension requirement is indicated in Valve Data Sheet, the valves shall have the following
provisions.

a) Valves provided with stem extension shall have water proof outer casing. The Length of stem
extension shall be as indicated on the Valve Data Sheet. The length indicated corresponds to the
distance between centerline of the valve opening and the centerline of the rim of the hand wheel
on vertical shaft or centerline of the hand wheel on a horizontal shaft. In conformity with ISO
17292, valve shall be designed with an anti blow out stem so that the stem cannot be fully
ejected by pressure inside the valve with the stem packing, gland retainer bolting removed.

b) Manual override devices shall be provided on all valves

c) Vent, drain and sealant connections shall be terminated adjacent to the valve operator by means
of suitable piping anchored to the valve body. The pipe usedshall be API 5L Gr. B/ ASTM A 106 Gr.
B, with Sch 160. Fittings shall be ASTM A105/ASTM A234 Gr. WPB, Socket welded ANSI class 600.

d) The stem extension shall be self relieving.

e) Stem extension and stem housing design shall be such that the complete assembly will form a
rigid unit giving positive drive under all conditions with no possibility of free movement between
valve body, stem extension or its operator.

f) Outer casing of stem extension shall have 3/8” or 1/2" NPT plugs at the top and bottom, for
draining and filling with oil to prevent internal corrosion.

4.24 Operating Devices

a) In case of manual operation, valve sizes, 100 mm (NPS 4”) and below shall be wrench/ hand
wheel/ lever operated for Valves from 6” 10” shall be gear operated.

Valve design shall be such that damage due to malfunctioning of the operator or its control gear
train or power cylinder and other damaged parts can be replaced without the valve cover being
removed.

b) ThepoweractuatorshallbeinaccordancewiththePurchaserSpecificationissuedforthe
purposeandasindicatedintheValveandActuatorDataSheet.Operatingtimeshallbeas
indicatedinValveDataSheet.Valveoperatingtimeshallcorrespondtofullclosetofullopen/
fullopentofullcloseundermaximumdifferentialpressurecorrespondingtothevalverating.
Foractuatedvalves,theactuator’sratedtorqueoutputshallbe1.25timesthebreaktorque
requiredto operatetheballvalveunderthemaximumdifferentialpressurecorrespondingto
theValveClassRating.

c) For the manual operation of all valves, the diameter of the hand wheel or the length of operating
wrench shall be such that under the maximum differential pressure, the total force required to
operate the valve does not exceed 350N. Manufacturer shall also indicate the number of turns of
hand wheel In case of gear operators) required for operating the valve from full open to full close
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position. The wrench length or hand wheel diameter shall be in accordance with API 6D
requirements.

The manufacturer shall indicate the number of turns of the hand wheel (for gear operators),
required for operating the valve from fully open to the fully closed position.

d) Direction of operation of hand wheel or wrench shall be in clock wise direction while closing the
valve. Hand wheels shall not have protruding spokes.

e) Gear operators, when provided, shall have a self locking provision and shall be fully encased in
water proof/splash proof enclosure and shall be filled with suitable grease.

f) The direction of closing to be marked on hand wheel.

4.25 Welding including repair welding of pressure controlling parts shall be as per welding procedure
qualification specified in ASME Section IX.

4.26 The welders involved in welding shall be qualified in accordance with ASME Section IX.

4.27 Repair by welding is not permitted for forged body valves. However repair by welding as per ASME B
16.34 is permitted for cast body valves. Repair shall be carried out before any heat treatment of
casting is done.

4.28 The tolerance on internal diameter and out of roundness at the ends for welded ends valves shall be
as per connected pipe specification as indicated in the Valve Data Sheet.

4.29 When specified on the Valve Datasheet, ball valves shall be “fire safe” in accordance with API 6FA, for
which qualifying certificates, covering the range of items offered, shall be supplied by
theManufacturer.

4.30 VALVE CONFIGURATION
Valves shall be Full bore (FB) or Reduced bore (RB) as indicated in the Valve Data Sheet.

FULL OPENING VAVE

Full bore valves shall be suitable for the passage of all types of pipeline pigs including instrumented
intelligent pigs and regular cleaning, batching and scraper pigs on regular basiswithout causing
damage to either the valve component or the pig. The full bore, valve shallprovide an unobstructed
profile for pigging operations in either direction. Full bore valves shallbe designed to minimize
accumulation of debris in the seat ring region to ensure that valvemovement is not impeded. The bore
size of a full bore valve shall be as per API 6D.

REDUCED OPENING VAVE

The bore size of reduced bore valve shall be as indicated in Table A below:

TABLE–A

NominalValveSize ReducedBoreSizes NominalValveSize ReducedBoreSizes

inches inches inches inches



Engineering Standard 

Doc No.  Rev 

4.31 SEAT DESIGN

Valve seat shall comprise of a hard metallic seat ring energized with bellville or helical spring 
and shall provide bubble tight shutoff at high pressure. ‘O’ ring or other seals if used for drip 
tight sealing shall be encased in a suitable groove in such a manner that it cannot be removed 
from seat ring and there is no extrusion during opening or closing operation of valve, at 
maximum differential pressure corresponding to valve class rating. 

4.31 Valves shall be designed to withstand a sustained internal vacuum of at least 1 (one) mille barin both
open and closed positions.

4.32 For valves to be used in liquid service, the body cavity over pressure shall be prevented byself
relieving seat rings/ assemblies. Self relieving seat rings shall relieve at a body cavitydifferential
pressure not exceeding 50% of the valve class rating pressure.

5.0 INSPECTION AND TESTS

5.1 All inspection & testing shall be carried out as per QSL3 of API 6D as minimum and QAP provided
elsewhere in the Bid.

The valve manufacturer must deliver a Certificate EN 10204 3.2 stating the quality, the mechanical
properties (yield strength, tensile strength, and impact test at 29 º C ), the chemical analysis of the
process of manufacture and the marking (for ex: heat number of material)

A new chemical analysis (up gradation) shall be done on specimen of valve in presence of TPIA.

5.2 All valves shall be visually inspected. The external and internal surfaces of the valves shall be free from
any arc strikes, gouges and other detrimental defects.

5.3 Dimensional check on all valves shall be carried out as per the Purchaser approved drawings.

5.4 Chemical composition and mechanical properties shall be checked as per relevant material standards
and this specification, for each heat of steel used.

5.5 Pressure containing parts of all valves such as body, bonnet, flange, welding ends and balls etc shall be
subjected to impact test on each heat of base material as per API 6D.

5.6 Notch toughness properties Charpy V: The standard impact test temperature is 29º C. The average
value per series of 3 test specimen shall be equal to 35 J/cm². The minimum value per test specimen
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shall be equal to 35 J/cm²; this value may drop to 28 J/cm² per only test specimen per series. Number
of Tests: 2 test sets (3 test specimens constitute one test set). For casting only 1 test set.

5.7 Non Destructive Examination

Non destructive examination of individual valve material and component consisting of but not limited
to castings, forgings, plates and assembly welds shall be carried out by the Manufacturer. All castings
shall be wet magnetic particle inspected 100% of the internal surfaces. Method and acceptance shall
comply with MSS SP 53.

a) Body castings of all valves shall be 100% radio graphically examined as per ASME B16.34.
Procedure and acceptance criteria shall be as per ASME B 16.34. For all sizes body casting shall be
subjected to 100% radiography.

All castings shall be wet magnetic particle inspected 100% of the internal surfaces. Method and
acceptance shall, comply with ASME B 16.34.

b) All forgings shall be 100% ultrasonically examined in accordance with the procedure and
acceptance standard of Annexure E of ASME B 16.34. All forgings shall be subject to wet magnetic
particle inspection on 100% of the internal surfaces. Method and acceptance shall comply with
MSS SP 53.

c) Bodies and bonnets made by welded assembly of segments of castings, forgings, plates or
combinations thereof shall be examined, as applicable, by methods of 5.7 (a) for cast components
or 5.7 (b) for forged components and plates.

5.8 Full inspection by radiography shall be carried out on all welds of pressure containing parts.
Acceptance criteria shall be as per ASME Sec VIlI Div.1, ASME B 31.3 or ASME B31.8 as applicable and
API 1104.

5.9 a) All finished weld ends subject to welding in field shall be 100% ultrasonically tested for lamination
type defects for a distance of 50 mm from the end. Laminations shall not be acceptable.

b) Weld ends of all cast valves subject to welding in field shall be 100% radio graphically examined and
acceptance criteria shall be as per ASME B 16.34.

c) After final machining, all bevel surfaces shall be inspected by dyepenetrateorwet magnetic
particle method. Lamination defects in the bevel are not acceptable irrespective of the length.
Rejectable defects must be removed. Weld repair of bevel surface is not permitted.

5.10 All valves shall be tested in compliance with the requirements of API 6D. During pressuretesting,
valves shall not have sealant lines and other cavities filled with sealant, grease or other foreign
material. The drain, vent and sealant lines shall be included in the hydrostatic shell test. No leakage is
permissible during hydrostatic testing.

Following tests shall be performed as per Quality Assurance Plan:

High pressure pneumatic (N2), shell and seat testing including extended stem at 1.1 x
Design Pressure(300#)

Air seat test at 7 kg/cm2

Hyd. Shell Test at 1.5 times of rated design pressure
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High pressure closure test

Double Block and Bleed Test

Testing shall be 100% checked and guide line shall be as per API 6D/ ASME B 16.34.

Antistatic Test shall be with 100% checking and guide line shall be BS EN 17292/ API6D.

Certificate / records of Fire safe Test shall be as per API 607/ API 6FA.

Visual inspection shall be 100% as per API 1104 / MSS SP 55 and Dimension Inspection
shall be 100% as per APPR.DRG./ B16.5/ B16.10/ B6.25/ API 6D.

5.11 A supplementary air seat test as per API 6D, Appendix C, Para C3.3 Type II shall be carried out for
all valves. A bubble tight seal is required without the use of any sealant. No leakage is allowed.
Test pressure shall be held for at least 15 minutes.

5.12 Valves shall be subjected to Operational Torque Test as per Appendix C, Para C.6, API 6D under
hydraulic pressure equal to maximum differential pressure corresponding to the valve rating.
For manually operated valves, it shall be established that the force required to operate the valve
does not exceed the requirements stated in this specification.

5.13 Subsequent to successful testing as specified above, one (1) valve out of the total ordered quantity
shall be randomly selected by the Company Representative for cyclic testing as mentioned below:

a) The valve shall be subjected to at least min 100 Nos. Open Close Open cycles with maximum
differential pressure corresponding to the valve rating.

b) Subsequent to the above, the valve shall be subjected to hydrostatic test and supplementary air
seat test.

Previously carried out prototype test of similar nature shall not be considered acceptable in place of
this test.

5.15 Purchaser reserves the right to perform stage wise inspection and witness tests as indicated above at
Manufacturer’s works prior to shipment. Manufacturer shall give reasonable access and facilities
required for inspection to the Purchaser/Company’s Inspector. Purchaser or Purchaser representative
reserves the right to require additional testing at any time to confirm or further investigate a
suspected fault. The cost incurred shall be borne to Manufacturer.

In no case shall any action of Purchaser or his inspector shall relieve the Manufacturer of his
responsibility for material, design, quality or operation of valves.

Inspection and tests performed/witnessed by the Purchaser’s Inspector shall in no way relieve the
Manufacturer’s obligation to perform the required inspection and tests.

5.16 Checks shall be carried out to demonstrate that the dissimilar metals used in the valves are
successfully insulated as per the requirement of clause 4.19 of this specification.

5.17 Power actuated valves shall be tested after assembly of the valve and actuator, at the valve
Manufacturer's works. At least five Open Close Open cycles without internal pressure and five Open
Close Open cycles with maximum differential pressure corresponding to the valve rating shall be
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performed on the valve actuator assembly. The time for Full Open to Full Close shall be recorded
during testing. If required, the actuator shall be adjusted to ensure that the opening and closing time
is within the limits stated in Valve Data Sheet.

Hand operator provided on the actuator shall also be checked after above testing, for satisfactory
manual over ride performance.

These tests shall be conducted on minimum one valve out of a lot of five (5) valves of the same size,
rating and the actuator model/ type. In case, the tests do not meet the requirements, retesting/
rejection of the lot shall be decided by the Company's Inspector.

6.0 TEST CERTIFICATES

Manufacturer shall submit the following certificates:

a) Mill test certificates relevant to the chemical analysis and mechanical properties of the materials
used for the valve construction as per the relevant standards / QAP.

b) Test certificates of hydrostatic and pneumatic tests complete with records of timing and pressure
of each test.

c) Test reports of radiograph and ultrasonic inspection, Visual, Dimensional.

d) All other test reports and certificates as required by API 6D, this specification and data sheets.

e) Fire safe test certificates as per API 6FA.

f) Test report on operation of valves conforming to clause 5.12, 5.17 and 5.13 of thisspecification.

The certificates shall be valid only when signed by Purchaser’s Inspector. Only those valves which have
been certified by Purchaser’s Inspector shall be dispatched from Manufacturer’s works.

7.0 PAINTING, MARKING AND SHIPMENT

7.1 Valve surface shall be thoroughly cleaned, freed from rust and grease and applied with sufficient coats
of corrosion resistant paint. Surface preparation shall be carried out by shot blasting to SP 6 in
accordance with “Steel Structures Painting Council Visual Standard SSPC VIS 1”. For the valves to be
installed underground, when indicated in Valve Data Sheet, the external surfaces of buried portion of
the valve shall be painted with three coats of suitable Polyurethane (PU) epoxy resin with a minimum
dry film thickness of 1000 microns for UG Valve,300 microns (epoxy point) for AG Valve.

7.2 All valves shall be marked as per API 6D. The units of marking shall be metric except nominal which
shall be in inches.

7.3 Valve ends shall be suitably protected to avoid any damage during transit. All threaded and machined
surfaces subject to corrosion shall be well protected by a coat of grease or other suitable material. All
valves shall be provided with suitable protectors for flange faces, securely attached to the valves.
Bevel ends shall be protected with metallic or high impact plastic bevel protectors.

Design of weld end valves shall be such that during field welding operations, the soft seals or plastic
components of the valve (where ever used) is not liable to be damaged. The manufacturer shall
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furnish necessary field welding instructions and post weld test procedureto demonstrate integrity and
leak tightness of valves after field welding operations.

7.4 All sealant lines and other cavities of the valve shall be filled with sealant before shipment.

7.5 Packaging and shipping instructions shall be as per API 6D and procurement documentation. All valves
shall be transported with ball in the fully open condition.

7.6 On packages, following shall be marked legibly with suitable marking ink:

a) Order Number
b) Manufacturer’s Name and/or make
c) Valve size and rating
d) Tag Number
e) Serial Number

F) API monogram;

G) API class designation;

H) Maximum Operating Pressure;

I) Part number, year of manufacture and/or order number;

8.0 SPARES AND ACCESSORIES

8.1 Manufacturer shall furnish list of recommended spares and accessories for valves required during start
up and commissioning.

8.2 Manufacturer shall furnish list of recommended spares and accessories required for two years of
normal operation and maintenance of valves.

8.3 Manufacturer shall quote for spares and accessories as per Material Requisition.

9.0 DOCUMENTATION

9.1 At the time of bidding, Manufacturer shall submit the following documents:

a) Filled in Data Sheet

b) General arrangement/ assembly drawings showing all features and relative positions and sizes of
vents, drains, gear operator/ actuator, painting, coating and other external parts together with
overall dimension.

c) Sectional drawing showing major parts with reference numbers and material specification. In
particular a blow up drawing of ball seat assembly shall be furnished complying with the
requirements of this specification.
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d) Reference list of similar ball valves manufactured and supplied in last five years indicating all
relevant details including project, year, client, location, size, rating, service etc.

e) Torque curves for the power actuated valves along with the break torque and maximum allowable
stem torque. In addition, sizing criteria and torque calculations shall also be submitted for power
actuated valves.

f) Clause wise list of deviations from this specification, if any.

g) Descriptive technical catalogues of the manufacturer.

h) Installation, Operational and Maintenance Manual.

i) Copy of valid API 6D Certificate.

j) Details of support foot including dimensions and distance from valve centerline to bottom of
support foot.

9.2 Within three weeks of placement of order, the Manufacturer shall submit four copies of, but not
limited to, the following drawings, documents and specifications for Purchaser’s approval:

a) Detailed sectional drawings showing all parts with reference numbers and material specifications.

b) Assembly drawings with overall dimensions and features. Drawing shall also indicate the number
of turns of hand wheel (in case of gear operators) required for operating thevalve from full open
to full close position and the painting scheme. Complete dimensional details of support foot
(where applicable) shall be indicated in these drawings.

c) Welding, heat treatment and testing procedures.

d) Details of corrosion resistant paint to be applied on the valves.

Manufacturer of valves shall commence only after approval of the above documents. Once the
approval has been given by Purchaser, any changes in design, material and method of anufacture
shall be notified to Purchaser whose approval in writing of all changes shall be obtained before
the valve is manufactured.

9.3 CD containing all docs shall be submitted within 30 days from the approval date, Manufacturer shall
submit to Purchaser one reproducible and six copies of the approved drawings, documents and
specifications.

9.4 Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and six copies of the
following:

a) Test certificates

b) Manual for installation, erection, maintenance and operation instructions including a list of
recommended spares for the valves.

9.5 All documents shall be in English language only.
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10.0 GUARANTEE

10.1 Manufacturer shall guarantee that the material and machining of valves and fittings comply with the
requirements in this specification and in the purchase order.

10.2 Manufacturer is bound to replace or repair all valve parts which should result defective due to
inadequate engineering or to the quality of materials and machining.

10.3 If valve defect or malfunctioning cannot be eliminated, Manufacturer shall replace the valve without
delay.

10.4 Any defect occurring during the period of Guarantee shall be attended to by making all necessary
modifications and repair of defective parts free of charge to the Purchaser as per the relevant clause
of the bid document.

10.5 All expenses shall be to Manufacturer’s account.
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DATA SHEET FOR 
INSULATING JOINT 

FOR 4”

Doc No.GAIL-034-PL-DS-002

Tag No. : As per PO

Owner Specification No. : GAIL-STD-PI-DOC-TS-011

Design Std : ASME BPVC SEC VIII DIV 1, ASME B31.8

Size : 4”

ANSI Rating : 600#

End Connection : Butt Weld Ends ASME B16.25/ ASME B 31.8

VALVE DESIGN CONDITION

Corrosion Allowance : 0.5 mm Temperature in
°C : ( )20 to (+)65

Service : Natural Gas
(Non sour) Installation : A/G

Design Factor : 0.5 Connecting Pipe : 4 Inch (API 5L X42), 6.4 mmWT

VALVE MATERIAL SPECIFICATION (Equivalent or superior)

Description Material Specified Material Offered**

Body MSS SP 75, WPHY Gr.42/ ASTM A
694 Gr. F 42.

Pup Piece Seamless API 5L X 42 6.4 mm

Insulation As per specification

** To be filled by vendor
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TESTING REQUIREMENTS

Charpy Impact : ( )20 °C

Hydrostatic Test : 1.5 x Design Pressure (Duration 1 hour)

Pneumatic test : 7 Bar, duration 10 mins

Di electric Strength Test : 5 KV 50 Hz AC for 1 min (Before & after hydro test)

Insulation Resistance Check : >50 M (1000 V DC) (After Hydro test)

Vacuum Test : 5 millibar, duration 5 min

Adhesion Test : Min 5 Mpa

Holiday Test : 2.5 kV AC 50 Hz

Cyclic Test : 40 cycles from 10 Bar (g) to 85% hydro test pressure

NOTES:

1. This data sheet shall be read in conjunction with Standard Specification, and PMS (if any).

2. The pup piece shall be conformed to connecting Line Pipe and comply all chemical and mechanical
testing requirements as per Owner requirement.

3. For the welding end, the out of roundness (i.e. difference between maximum and minimum ID at
pipe end) tolerance shall be as per API 5L.

4. Manufacture shall ensure that the wall thickness of all parts of Insulating joint is adequate to sustain
design pressure and temperature. Also selected wall thickness shall be suitable for welding with wall
thickness of connected pipeline.

5. The Charpy V notch test shall be conducted at 20°C. Test procedure shall conform to ASTM A 370.
The average absorbed energy value of three full sized specimens shall be 35J. The minimum impact
energy value of any of the specimen analyzed as above shall not be less than 28 J.

6. All Inspection and tests shall be carried out. Unless otherwise specified, all tests shall be witnessed
by the purchase / control authority.

7. Insulating material shall meet requirement specified in Standard Specification/ Data Sheet for
Insulating Joints.
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8. Minimum Dry film thickness of paint shall be 400 microns for both Inner & outer coating.

9. Pipe pup length shall be min 500 mm or 1 times outside diameter whichever is higher.

10. Material compliance as per EN 10204 3.2 certification.

11. The painting shall be carried out as per Vendor Specification / Data Sheet.

12. Minimum Marking: Manufacturer Name, Nominal Diameter, Heat number, Tag number, Material,
Design Pressure, and Hydro test Pressure, Year of Manufacturing.
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Doc No.GAIL-034-PL-DS-002

Tag No. : As per PO

Owner Specification No. : GAIL-STD-PI-DOC-TS-011

Design Std : ASME BPVC SEC VIII DIV 1, ASME B31.8

Size : 12”

ANSI Rating : 600#

End Connection : Butt Weld Ends ASME B16.25/ ASME B 31.8

VALVE DESIGN CONDITION

Corrosion Allowance : 0.5 mm Temperature in
°C : ( )20 to (+)65

Service : Natural Gas
(Non sour) Installation : A/G

Design Factor : 0.5 Connecting Pipe : 12 Inch (API 5L X60), 8. 7 mm
WT

VALVE MATERIAL SPECIFICATION (Equivalent or superior)

Description Material Specified Material Offered**

Body MSS SP 75, WPHY Gr.60/ ASTM A
694 Gr. F 60.

Pup Piece Seamless API 5L X 60 8.7 mm

Insulation As per specification

** To be filled by vendor
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TESTING REQUIREMENTS

Charpy Impact : ( )20 °C

Hydrostatic Test : 1.5 x Design Pressure (Duration 1 hour)

Pneumatic test : 7 Bar, duration 10 mins

Di electric Strength Test : 5 KV 50 Hz AC for 1 min (Before & after hydro test)

Insulation Resistance Check : >50 M (1000 V DC) (After Hydro test)

Vacuum Test : 5 millibar, duration 5 min

Adhesion Test : Min 5 Mpa

Holiday Test : 2.5 kV AC 50 Hz

Cyclic Test : 40 cycles from 10 Bar (g) to 85% hydro test pressure

NOTES:

1. This data sheet shall be read in conjunction with Standard Specification and PMS (if any).

2. The pup piece shall be conformed to connecting Line Pipe and comply all chemical and mechanical
testing requirements as per Owner requirement.

3. For the welding end, the out of roundness (i.e. difference between maximum and minimum ID at
pipe end) tolerance shall be as per API 5L.

4. Manufacture shall ensure that the wall thickness of all parts of Insulating joint is adequate to sustain
design pressure and temperature. Also selected wall thickness shall be suitable for welding with wall
thickness of connected pipeline.

5. The Charpy V notch test shall be conducted at 20°C. Test procedure shall conform to ASTM A 370.
The average absorbed energy value of three full sized specimens shall be 35J. The minimum impact
energy value of any of the specimen analyzed as above shall not be less than 28 J.

6. All Inspection and tests shall be carried out. Unless otherwise specified, all tests shall be witnessed
by the purchase / control authority.

7. Insulating material shall meet requirement specified in Standard Specification/ Data Sheet for
Insulating Joints.

8. Minimum Dry film thickness of paint shall be 400 microns for both Inner & outer coating.
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9. Pipe pup length shall be min 500 mm or 1 times outside diameter whichever is higher.

10. Material compliance as per EN 10204 3.2 certification.

11. The painting shall be carried out as per Vendor Specification / Data Sheet.

12. Minimum Marking: Manufacturer Name, Nominal Diameter, Heat number, Tag number, Material,
Design Pressure, and Hydro test Pressure, Year of Manufacturing.
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Doc No.
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0 24.12.2018 Issued For Bid AP JR SB
Rev. Date Purpose Prepared By: Checked By: Approved By: 

DESIGN DATA 
Design Standard ANSI B 31.8 for Tee and internal Sleeve 

ASME Sec VIII Div I for End Piece  
Dimension Standard ANSI B 16.9& ASME B 16.25 
Service Natural Gas(NG) 
Installation Above Ground/ Under Ground 
ANSI Class 600#
Design Pressure  98 barg 

Design Temperature  (°C) -29 to 65 (Above Ground)  
-29 to 60 (Under Ground)  

Corrosion Allowance(mm) 0.5 mm 
3.0 mm for End Piece.  
1.6 mm for Tee & Internal Sleeves 

Design Factor (F) 0.5
Hydrostatic Test Pressure 1.5 x Design Pressure(For 15 Mins)  
Suitability of Flow Tee FOR ALL TYPES OF PIGS 
Flow Direction  Bi-directional  
Hardness Test As per specification 
Charpy Impact Test At -29 deg C

FLOW TEE MATERIAL (Equivalent or superior)

Part No. Description Material of Construction 
Specified Offered 

1 Tee ASTM A 860 WPHY-52/MSS-
SP-75, GR.WPHY-52 

2 End Pieces/Forged Rings ASTM A 694 Gr.F52 
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NOTES: 
1. Manufacturer to indicate dimensions A, B, T1 and T2 marked in the sketch above. 

2. Documents of successful Proof Test & Type Test shall be verified by TPIA. 

3. All flow tees shall be completely stress relieved as per MSS SP-75 (After welding). 

4. Vendor has to submit all required design & thickness calculations for client approval. 

5. Holes/ Slots in the sleeve shall be arranged at 45 degto the center line of Flow Tee. 

6. For the welding end, the maximum out of roundness (i.e. difference between maximum and 
minimum ID at pipe end) shall be less than 5.0 mm and tolerance on internal diameter at 
pipe ends shall be same as diameter tolerance for the pipe ends indicated in API 5L Table 8. 

7. Bevel end preparation shall be as per ANSI B 16.25. 

8. The wall thickness of ends of Flow Tee shall match with run pipe and branch pipe thickness. 

9. Manufacturer shall ensure that the wall thickness (W.T.) of all parts of flow tee shall be 
adequate to sustain design pressure and selected wall thickness shall be suitable for 
welding with wall thickness of connecting Pipeline/Piping. 

10. Manufacturer shall furnish details of slots in internal sleeve. The area of slot shall be 1.5 
times the area of branch internal diameter and relevant calculations have to be furnished. 

11. All testing shall be carried out as per approved QAP. 

12. TPIA shall issue 3.2 certificates as per EN 10204. 

3 Internal sleeve API 5L Gr B (SMLS) Or 
Equivalent 

S.NO CONNECTING PIPELINE DETAILS 
 RUNNING PIPE DETAILS BRANCH PIPE DETAILS 

O.D.(inc
h) MATERIAL O.D.(inch) MATERIAL Loc. 

Qty. 

1 4”
API 5L Gr X 52 

(PSL-2) 
   6.4 mm thk. 

4” WPHY-52 AG

2 8” WPHY-52 8” WPHY-52 AG  
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Note: VTS: Vendor to confirm
1. Commissioning spares: 2 nos. seals provided for each tag no.
2. QOEC shall be designed for a vacuum of 1 mili bar (abs.)
3. All Testing & inspection shall be carried out as per approved QAP of QOEC.

QUANTITY 2 SIZE VTC

SERVICE NATURAL GAS

DESIGN CONDITIONS

Type BAND LOCK WITH O RING
PRESSURE (BAR g) 98
TEMPERATURE (°C) ( )29 to 65
CORROSION ALLOWANCE(mm) 3
DESIGN CODE (DOOR & HUB) ASME SEC. VIII DIV. 1 LATEST VERSION
ANSI RATING 600#
HYDROSTATIC TEST PRESSURE(BAR g) 147 @ min. 4 hr. with barrel.
Hinge orientation LEFT/RIGHT HAND
Closure Orientation Horizontal
Equipment (for which QOEC required) Scraper trap L/R
ASME U Stamp requirement Yes

QOEC MATERIAL DETAIL

PART SPECIFIED MATERIAL MATERIAL OFFERED

PRESSURE CONTAINING PARTS VTC

INSERTS/Door Seal Viton

Connecting Major Barrel Material Detail

S.NO. O.D.(inch) MATERIAL

1 8” API 5L Gr. X 42/ Equivalent material

Inspection Testing & Certification
1 EN 10204 3.2 certification DOOR & HUB
2 MPI ON WELD PREPARATION YES
3 UST of HUB YES
4 UST of DOOR YES
5 IMPACT TESTING At 29



DATA SHEET 
OFINSULATING 

GASKETDoc No.

1. PROCESS DATA :

PIPE CLASS 6A1
PRESSURE RATING 600 #
FLUID NATURAL GAS
Fluid Symbol NG
OPERATING CONDITIONS
Pressure (barg)
Temperature (°C)
DESIGN CONDITIONS
Pressure (barg) 98
Temperature (°C) 29 TO 65 for A/G

2. CONSTRUCTION DATA :
DESIGN AND CONSTRUCTION CODE To suit WNRF flange as per ASME B16.5
BORE To suit WNRF flange as per ASME B16.5
MAKE / MODEL (*)
INSULATING GASKET GLASS REINFORCED EPOXY (GRE) resin (G10 orG11) with O

ring or spring energized seal made from rubber/PTFE
INSULATING WASHER GRE Washers
INSULATING SLEEVE MATERIAL GRE Sleeve
METALLIC WASHER Zn plated steel
INSULATING GASKET KIT
INSULATING GASKET One central gasket
INSULATING SLEEVE One Nos. per bolt
INSULATING WASHER Two Nos. per bolt
METALLIC WASHER Two Nos. per bolt
INSPECTION AND TESTING
HYDROSTATIC TEST Tested at 1.5 times of Design Pressure in following

manner
5 minutes at hydrotest pressure (at 1.5 times the
rated pressure at 100°F)
Reduce to Zero.

PNEUMATIC TEST Insulating flange assembly shall be tested with air at 5
kg/cm² for 10 minutes. The tightness shall be checked by
immersion or with a frothing agent.
No leakage shall be accepted.

DIELECTRIC TEST Each insulating gasket shall be tested for dielectric
integrity at 5000 V A.C; 50 Hz for one minute and the
leakage current before and after shall be equal. Testing
time, Each Insulating Gasket Assembly shall be Dielectric
Tested before and after hydrostatic Test.

INSULATION RESISTANCE Each insulating gasket assembly shall be at least 25 mega
ohms when checked with 500V – 1000V D.C. This test shall
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be carried out in dry conditions.
TESTING INSPECTION AND CERTIFICATES Refer to Quality Assurance Plan
DIMENSIONAL STANDARD Manufacturer’s standard
MARKING Manufacture name

TAG Number
MATERIAL CERTIFICATES EN 10204 Latest Edition
Notes:

1. Manufacture shall guarantee that proposed Insulating Gasket shall withstand test pressure equal to
1.5 times design pressure of Pipeline.

2. The Non Metallic Gasket as per ASME B 16.21 shall match flanges to ASME B 16.5 up to 24” (except
size 22).

3. Voltage and leakage shall be recorded and certified. The test shall be carried out in dry conditions for
insulations Resistance test.

4. Insulating Gasket shall be fitted in Flanges (Weld neck raised face & Blind).
5. Flanges Dimension standard shall be as per ASME B 16.5.
6. (*) To be indicated by vendor in his bid.
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ABBREVIATIONS:

kg/m2    : Kilogram Per Square Meter 

NFPA  : National Fire Protection Association 
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ANNEXURE-II DATA SHEET

DETAILS TO BE FURNISHED BY THE BIDDER ALONG WITH THE OFFER

(Clean Agent Data sheet shall be filled in as per NFPA-2001separately for each station) 

1.0 Type of system : Total flooding centralized 
system (Mention name of 
agent & manufacturer) 

: Formula
Normal Charging Pressure : C
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2.0 Design code/standard to which : NFPA-2001-(Latest) 
design/ manufacture/testing conforms. 

3.0 System designed 
to protect the 
largest or total risk 
in the building 
as specified. : Largest risk 

3.1 Risk/volume : C 

3.2 Design Concentration : C 

3.2.1 Amount of gas required. (Attach separate 
sheet, if required). 
(List out gas supplied, number of cylinders etc. 
for working and. standby 
requirements, risk wise.) : C 

3.3 Clean agent Cylinder Details (Seamless) 

a) Manufacturer : C 

b) Design Code :

 NFPA-2001 c)

 Capacity 
(Preferably: - IG-01, 55, 541 & 
100 : 

d) Gas Holding Capacity (kg) : C 

e) Total number supplied : C 

f) Approving Agency :          FM/UL/LPC/VSD & 
TAC FM/UL/LPC/ VDS & TAC 
(This must be acceptable to TAC). 

g) Approved-by CCE : YES 

h) Working pressure (kg/cm2) : C

i) Design Pressure (kg/cm2) : As per NFPA-2001 

j) Dimension of Cylinder Dia :
x length x thickness 

C

3.4 Pipes, valves and fittings.  
 a) Manufacturers
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i. 

ii. 

iii

Pipes : 

Fittings : 

Valves :

Approved vendor 

Approved vendor 

C

b) Material for Construction 

i. Pipes : As per specification 

ii. Fittings : As per specification 

iii. Valves : As per specification

c) Design Code 

i. Pipes : As per NFPA 

ii. Fittings : As per NFPA 

iii. Valves : As per NFPA

d) Type of Joints : As per NFPA 

e) Hydraulic test Pressure of
Manifold/supply lines (kg/cm2) : As per NFPA 

f) Directional Valve 
i. Make and Type : C

ii. Material of Construction : C

iii. Test Pressure (kg/cm2) : C

iv. Approved by
FM/ULNDS /LPC &
TAC (Yes/No) : C

g)     Discharge Nozzles 

     i.     Manufacturer and Type C 

h) Pressure Gauge

i. Make : C

ii. Pressure Range : C

iii. Approved by 
FM/UL/VDS /LPC & TAC 
(Yes/No) : C

i) Pressure Reducer

i. Make : C
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ii. Approved by 
FM/UL/VDS /LPC & TAC 
(Yes/No) : C

j) Cylinder valve

i. Make : C

ii. Approved by 
FM/UL/VDS /LPC & TAC 
(Yes/No) : C

k) Cylinder valve actuator 

i. Make : 

ii. Approved by

C

FM/UL/VDS /LPC & TAC
(Yes/No) : 

C

3.5 Painting and coloring of pipeline : C (As per O-611) 

4.0 Material of Construction selected 
in accordance with ‘NFPA-2001' (Yes/No) : C 

5.0 Inspection and Testing 

a) Visual inspection of installed 
system & hazard area. : C

b) Check of labeling of devices.  : C
c) Check for mechanical tightness 

of piping and associated 
equipments : C

d) Non-destructive operational 
tests for all devices included. : C

e) Test with clean agent gas 
(one no. Cylinder) : As per pump 

t t
Legend:-

C : Bidder to furnish data/details. 
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DATA SHEET FOR BALL VALVES (BELOW 2” 800#)
Sr. No. Description Specification
GENERAL

1 Valve Size Below 2"
2 ANSI Rating ANSI 800#
3 Design Standard BS EN ISO 17292 / API 6D
4 Corrosion allowance 1.5MM
5 Design Factor 0.5

SERVICE CONDITIONS
6 Service Natural Gas
7 Design Pressure 98 Bar g
8 Design Temperature 29°C to 65°C

VALVE CONSTRUCTION DESIGN
9 Location Above Ground
10 Valve Type Floating
11 Bore Full Bore
12 End Connections Socket welded (as per ASME B 16.11)

13
Locking arrangement Locking facility with stops for both fully open

position and fully closed position
14 Welded/ Bolted Required
15 Bi Directional Required
16 Double Block and Bleed Not Applicable
17 Blow out proof stem Required
18 Anti static device Required
19 Lever operation Required
20 Open and close Ball position indicator Required

VALVE MATERIAL SPECIFICATION
Part Specified Material / Equivalent Material

21 Body ASTM A 105

22 Ball (SOLID) 13% Cr Steel / SS 316
23 Seat RPTFE with secondary metal to metal
24 Stem (ANTI BLOW OUT) 13% Cr Steel / SS 316 (No Casting)
25 Stem seals Grafoil / PTFE V RING+Grafoil
26 Stud bolts / Nuts ASTM A 193 Gr. B7/ASTM A 194 Gr. 2H
27 Anti static device SS302

28 Gland Packing GRAFOIL
VALVE TESTING REQUIREMENT
29 Fire Resistant Design Requirement As per API 6FA/API 607
30 Hydrostatic Test Body 147 barg& 30 Min
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Seat 107.8barg & 30 Min

31 Air Seat Test 7.0 barg& 15 Min
32 Anti Static Test As per API 6D Latest Edition
33 Torque Test As per relevant code

NOTES:

1. This Valve data sheet shall be read in conjunction with Technical specification of Ball valve/QAP.

2. Vendor to confirm the suitability of material for specified pressure temperature rating.Valves
shall be lever operated

3. All Valves Shall be Provided with antistatic feature and antistatic test as per ISO EN 17292 / API
6D shall be performed.

4. All valves shall be provided with anti blowout proof arrangement as per ISO EN 17292 / API 6D.

5. All Inspection and tests shall be carried out as per relevant approved QAP. Unless otherwise
specified, all tests shall be witnessed by the approved third party inspection agency.

6. TPIA shall issue EN 10204 3.2 certification for valve.

7. Vendor shall submit cross sectional drawing, catalogues showing the material of construction for
each component of the valve as a part of documents.

8. Valve shall have position indicator showing open and close positions.
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DATA SHEET FOR BALL VALVES ( BELOW 2” 800#)
Sr. No. Description Specification
GENERAL

1 Valve Size Below 2"
2 ANSI Rating ANSI 800#
3 Design Standard BS5353
4 Corrosion allowance 1.5MM
5 Design Factor 0.5

SERVICE CONDITIONS
6 Service Natural Gas
7 Design Pressure 98 Bar g
8 Design Temperature 29°C to 65°C

VALVE CONSTRUCTION DESIGN
9 Location Above Ground
10 Valve Type Quarter Turn, Socket Welded
11 Bore NA
12 End Connections Socket welded (as per ASME B 16.11)

13
Locking arrangement NA

14 Anti static device Required
15 Lever operation Required

VALVE MATERIAL SPECIFICATION
Part Specified Material / Equivalent Material

16 Body ASTM A 105

17 Plug (Lubricated) ASTM A105 + 0.003” ENP

18 Cover ASTM A105
19 Stem (ANTI BLOW OUT) AISI 4140 + 0.003” ENP / AISI 410
20 Stem seals PTFE / RPTFE
21 Stud bolts / Nuts ASTM A 193 Gr. B7/ASTM A 194 Gr. 2H
22 Lubricant Screw Manufacturer’s Standard

23 Handle/Lever/Hand Wheel Carbon Steel

24 Gland ASTM A105
VALVE TESTING REQUIREMENT
25 Fire Resistant Design Requirement As per API 6FA/API 607 Latest Edition

26 Hydrostatic Test
Body 147 barg & 30 Min
Seat 107.8barg & 30 Min

27 Air Seat Test 7.0 barg & 15 Min
28 Anti Static Test As per API 6D Latest Edition
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29 Hardness Test 248 HV10

30 Valve Painting As per Painting Specification (Suitable for
corrosive Industrial Environment)

NOTES:

1. This Valve data sheet shall be read in conjunction with Technical specification of Plug valve/QAP.

2. All tests shall be as per BS 6755,Part I / API 598 / API 6D

3. Gland packing assembly shall permit repair of gland packing under full line pressure

4. Minimum port area for regular pattern shall be 55%.

5. Valve shall have an inherent feature using the line pressure to ensure that the line pressure
cannot cause taper locking of the plug/plugmovement into the taper i.e. valves shall be of
“pressure balanced” design.

6. All valves shall be provided with valve position indicator.

7. Separate wrench shall be provided with each valve.

8. Plug valves in accordance with API 599 / API 6D are also acceptable.

9. Gland packing material shall be provided with corrosion inhibitor.
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DATA SHEET FOR GLOBE VALVES

Sr. No. Description Specification

GENERAL
Valve Size Below 2”
ANSI Rating ANSI 800#
Design Standard BS 1873
Corrosion allowance 1.5MM
Design Factor 0.5

SERVICE CONDITIONS
6 Service Natural Gas
7 Design Pressure 98 Barg
8 Design Temperature 29°C to 65°C

VALVE CONSTRUCTION DESIGN
9 Location Above Ground
10 End Connections Socket Welded (As per ASME B 16.11)
11 Body/ Bonnet connection Bolted

VALVE MATERIAL SPECIFICATION
Part Specified Material or Equivalent Material

12 Body ASTM A 105

13 Bonnet& Yoke Material ASTM A 105

14 Stem ( NO CASTING) 13% Cr. Steel (No Casting)

15 Disc (Plug Type) STELLITED

16 Body Seat Ring STELLITED

17 Gland Packing Graphited Asbestos with Sacrificial Corrosion Inhibitor &
Inconel Wire Reinforcement.

18 Stem seals As per Manufacturer’s recommendation

19 Stud bolts / Nuts ASTM A 193 Gr. B7 / ASTM A 194 Gr. 2H

20 Bonnet Gasket Type Spiral Wound inner & outer SS316 ring

21 Seat and back seat arrangement Renewable

24 Hand Wheel Carbon steel
VALVE TESTING REQUIREMENT
25 Hydrostatic Test Body: 147 barg & 30 Min; Seat: 107.8 barg & 30 Min
26 Anti-Static Testing Requirement As Per Code
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27 Pneumatic Test Pressure & Time 7 Barg, duration shall be at least 15 minutes

28 NDE Test Refer Note no 8
29 Hardness Test 248 HV10

30 Charpy Impact Test @ Temperature Yes (at -29 deg. C) 

31 Fire Safe Test Design API 6FA / ISO10497 

32 Valve Painting Specification As per Painting Specification (Suitable for Corrosive Industrial 
Environment) 

NOTES:

1. This Valve data sheet shall be read in conjunction with Job specification /QAP of Globe
valve.

2. Vendor to confirm the suitability of material for specified pressure temperature rating.

3. Vendor shall submit cross sectional drawing, catalogues showing the material of
construction for each component of the valve as a part of documents.

4. All Inspection and tests shall be carried out as per relevant approved QAP. Unless
otherwise specified, all tests shall be witnessed by the approved third party inspection
agency.

5. Valve shall be OS & Y type. Flow direction shall be mark on body and Valves shall be suitable
for Horizontal installation.

6. TPIA shall issue EN 10204 3.2 certification for valve.

7. Each valve shall be tested as per BS EN 12266 (Part 1 & 2) / API 598.

8. Non Destructive Examination

Body castings of all valves shall be 100% radio graphically examined as per ASME B16.34.
Procedure and acceptance criteria shall be as per ASME B 16.34. For all sizes, body
casting shall be subjected to 100% radiography.
All forgings shall be ultrasonically examined in accordance with the procedure and
acceptance standard of Annexure E of ASME B 16.34.
Full inspection by radiography shall be carried out on all welds of pressure containing
parts. Acceptance criteria shall be as per ASME B31.8 and API 1104 as applicable.
All finished weld ends subject to welding in field shall be 100% ultrasonically tested for
lamination type defects for a distance of 50 mm from the end. Laminations shall not be
acceptable.
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Weld ends of all cast valves subject to welding in field shall be 100% radio graphically
examined and acceptance criteria shall be as per ASME B16.34.
After final machining, all bevel surfaces shall be inspected by dye penetrate or wet
magnetic particle methods. All defects longer than 6.35 mm shall be rejected. Reject
able defects must be removed. Weld repair of bevel surface is not permitted.
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           DATA SHEET FOR REDUCED BRANCH EXTRUDED TYPE SPLIT TEE 
     (12”x12”x8”) WITH LOCK-O-RING FLANGE & WITH GUIDE BAR ASSEMBLY

                                                      DESIGN DATA 

1 Type of Fitting 12’’x12”x8’’ Reduced Branch Extruded type Split Tee 
with Lock O-Ring RF Flange and with Guide Bar 
Assembly. 

2 ANSI Rating 600#/300#/150# 
3 Quantity 1
4 Design Code ASME B31.8

4.1 Reference Codes & 
Standards

ASME B16.9, MSS-SP-75 & ASME 
SECTION-VIII VOLUME-I

5 Design Pressure 98.0 bar
6 Design Temperature (o C) (-) 29 to 65
7 Corrosion Allowance (mm) 1.5
8 Design Factor 0.5
9 Flange Facing Raised Face

10 Flange finish 125-200 AARH
11 Branch End RF Flanged End
12 PWHT In accordance with code requirement
13 Test Pressure Min 1.5 x Design pressure or test pressure 

which results in a hoop stress equivalent to 
95% of the specified minimum yield strength, 
Whichever is more.

14 Existing (Run) Pipeline 
Details (on which hot 
tapping to be carried out)

Outside Diameter: 12’’ NB 
Thickness: TBA 
Material: API 5L GR.X-52/60/65 PSL2

15 Connecting Branch Pipeline 
Details

Outside Diameter: 8’’ NB 
Thickness: TBA 
Material: API 5L GR.X-52/60/65 PSL2

16 Type of Valve to be used on 
Split Tee

NA

17 Product handled Natural Gas
18 Sleeve, OD (mm) *
19 Sleeve, thickness (mm) *
20 Sleeve, Length (mm) *
21 Branch, Thickness (mm) *
22 Fitting Height (Center line to 

run pipe to flange 
top ) (mm)

*

23 Flange, OD (mm) *
24 Weight of Split Tee (Kg) *
25 Hardness Test 248 HV10 max
26 Charpy Impact Test @ 

Temperature
Required @ (-) 29oC
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                                                 MATERIAL REQUIREMENT 

Sr. No. Part Description Specified Material Offered Material 
By Bidder 

1 Full Encirclement Sleeve 
Top Portion 

MSS-SP-75 , WPHY-52 / Parent Pipe 
Material or Equivalent

*

2 Full Encirclement Sleeve 
Bottom Portion 

MSS-SP-75 , WPHY-52/ Parent Pipe 
Material or Equivalent

*

3 Branch MSS-SP-75 , WPHY-52/ Parent Pipe 
Material or Equivalent

*

4 Lock-O-Ring Flange, 
WNRF

Manufacturer Standard *

5 Lock –O-Ring Assembly 
with Guide Bars 

Carbon Steel *

6 Lock-O-Ring / Retaining 
Device

Manufacturer Standard *

   

Notes: Data / Dimension as marked “ * “ shall be provided by Vendor / Manufacturer. 
1) Split Tee shall be manufactured, tested, and supplied in compliance with Job Specification, Doc. 

No. GAIL-STD-PI-DOC-TS-013. 

2 The hot tap fittings shall be capable of withstanding a hydrostatic test pressure corresponding to 
minimum 1.5 times the design pressure or test pressure which results in a hoop stress equivalent 
to 95% of the specified minimum yield strength, whichever is more. 

3)    Fitting thickness shall be calculated based on pressure corresponding to ANSI 600# and 
       Considering design code, design factor and corrosion allowance indicated above. Calculation in 
       this respect shall be submitted by vendor for review / approval of purchaser / consultant. 

       4)   Requirement of impact test and hardness shall be in compliance with Codes & Standards. 

       5)   Vendor shall submit Inspection & Test Plan for approval within two weeks from the date of     
             Issuance of LOI /FOA. 

       6)  Material of Construction (MOC) of Split Tee shall be such that post-weld heat treatment / stress 
             relieving are not required after welding of Split Tee on pipeline. 

       7)    Flow through Lock-O-ring assembly with guide bars shall allow full flow into branch line and shall  
              allow pigs to cross the branch opening smooth & unobstructed in the main pipeline. 
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ABBREVATIONS 

CE  :       Carbon Equivalent  
NPSH   : Net Positive Suction Head 
DFT      : Dry Film Thickness  
PO  :       Purchase Order   
DPT       :Dye Penetrant Testing  
PESO    :Petroleum Explosive Safety Organization 
DHT       :De-hydrogen Heat Treatment  
PQR      : Procedure Qualification Record 
ERTL      :Electronics Regional Test Laboratory  
PR           Purchase Requisition 
FCRI        Fluid Control Research Institute  
PMI          Positive Material Identification 
HT            Heat Treatment  
RT            Radiography Testing 
HIC           Hydrogen Induced Cracking  
SSCC       Sulphide Stress Corrosion Cracking  
ITP            Inspection and Test Plan  
TC            Test Certificate 
IP              Ingress Protection  
TPI or TPIA Third Party Inspection Agency 
IHT            Intermediate Heat Treatment  
UT             Ultrasonic Testing 
IC              Inspection Certificate  
VDR          Vendor Data Requirement 
IGC            Inter Granular Corrosion  
WPS          Welding Procedure Specification 
MRT          Mechanical Run Test  
WPQ         Welders Performance Qualification 
NDT          Non Destructive Testing  
MPT / MT  Magnetic Particle Testing



QAP For Hot Tap Fittings 

               QAP for Hot Tap Fittings 
Doc No.  Rev 

      GAIL-STD-PI-DOC-QAP-012 0

Page 3 of 5 

1.0 SCOPE: 

This Inspection and Test Plan covers the minimum testing requirements of Hot Tap fittings. 

2.0 REFERENCE DOCUMENTS: 

PO/PR/ Standards referred there in/ Job specifications /Approved documents. 

S.No. STAGE/ 
ACTIVITY 

CHARACTER
ISTTICS 

QUANTUM 
OF CHECK 

RECORD SUB 
SUPPLIE
R

SUPPL
IER

TPIA 

        
1.0 Procedure       
1.1 Heat 

Treatment, 
NDT and 
Other 
Procedures 

Documented 
Procedures 

100% Procedure 
Document
s

     - H R 

1.2 WPS,PQR & 
WPQ

Welding 
Parameters & 
Qualification 
Record 

100% WPS,PQR 
&WPQ

     - H W- New 
R-
Existing 

1.3 Design Proof 
Test 
*( To be 
conducted 
under 
TPI 
appointed by 
supplier) 

Hydrostatic 
proof test 

100% Proof test 
record

     - H*-New 
R-
Already 
qualifie
d

R

2.0 Material 
Inspection 

      

2.1 Pipes / 
Fittings / 
Forgings
(Pressure
containing 
parts)
*(supplier/su
b
supplier to 
arrange 
TPIA 
certification) 

Review of MTC 
for Chemical, 
tensile, 
impact, 
hardness, NDT, 
Heat 
treatment and 
other applicable 
Properties 

100% Test 
Certificates 

H H* R 

3.0 In Process 
Inspection 

      

3.1 Raw Material 
Identification 
Of pressure 
containing 
parts 

Verification of 
marking & 
correlation with 
MTC 

100% MTC, 
Inspection 
Report

- H W 

3.2 Raw Material 
Identification 
Of non-
pressure 
parts 

Chemical & 
Mechanical 
Properties 

100% MTC, 
Inspection 
Report

- H - 

3.3 Welding Welding 
Parameters as 
per WPS / PQR 

100% Inspection 
Reports 

- HSS - 

3.4 Heat
Treatment 
as 
applicable 

Stress 
Relieving, 
Normalizing, 
Tempering, 

100% HT chart / 
Record 

- H R 
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Solution 
Annealing, 
Stabilization 
Heat 
Treatment etc 
as applicable 

3.5 RT of 
pressure 
containing 
Butt 
welds 

Surface and 
internal
imperfection 
/Defects 

100% RT Film / 
Report

- H R 

3.6 UT/DPT/MP
T as 
applicable 

Surface and 
internal
imperfection / 
Lamination / 
Defects 

100% NDT 
Report

- H R 

3.7 Identification 
of
test Sample 

Product 
Chemical, 
tensile, 
hardness, 
Impact , IGC 
and other test 
as applicable 

Lot Test 
Reports 

- H H 

3.8 Product 
Analysis 
(As
applicable) 

Chemical 
Composition 

As per PR 
/Specification 

Test Reports - H R 

3.9 Destructive 
Testing 

Tensile, 
Hardness, 
Impact , IGC 
and other 
test as 
applicable. 

100% Test Reports - H H 

        
4.0 Final 

Inspection
      

4.1 Visual and 
Dimensional 
Inspection 
(VDI

Size, thickness, 
Schedule, 
Surface 
Condition / 
Marking, etc 

100% Inspection 
Report

- H RW 

4.2 Final 
Stamping 

Stamping of 
accepted flow 
tees 

100% Inspection 
Report

- H H 

5.0 Painting       
5.1 Corrosion 

protection 
painting & 
Colour
Coding as 
applicable 

Visual 
Inspection & 
Colour Coding 

100% Inspection 
Report

- H R 

6.0 Documentat
ion & IC 

      

6.1 Documentati
on & 
Inspection 
Certificate(IC
)

Review of Stage 
Inspection 
Reports / Test 
Reports & Issue 
of IC 

100% Manufacture
r
TC & IC 

- H H 

6.2 Final 
Document
submission 

Compilation of 
Inspection 
reports 
,drawings, etc 
as per VDR / 
PR 

100% Final data 
folder 
/Completene
ss 
certificate 

- H H 
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Legends: 

H :  Hold(Do not proceed without approval) 
P  : Perform 
RW : Random witness 
R   : Review 
W  : Witness (Give due notice, work may proceed after scheduled date). 

NOTES (As applicable): 

1. This document describes the generic test requirements. Any additional test or Inspection 
scope if specified in contract documents shall also be applicable.(unless otherwise 
agreed upon). 

2. Acceptance Norms for all the activities shall be as per PO/PR/STANDARDS referred 
there in /Job Specification /Approved Documents. 

3.  For orders placed on stockist, items shall be accepted based on manufacturer's TC with    
EN10204 type 3.2 certification from LEPL / OWNER approved suppliers. 

4.  Precaution shall be taken in selection of raw material so as to meet finished product 
values specially in regard to Yield Strength. 
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45 Typical Cross Section of Road GAIL-STD-CV-DWG-TP-018 0
46 Typical RCC Pipe Support GAIL-STD-CV-DWG-TP-019 0
47 Typical Detail of Soak Pit GAIL-STD-CV-DWG-TP-020 0
48 Typical Detail of Septic Tank GAIL-STD-CV-DWG-TP-021 0
49 Typical Pipe Culvert for Storm Water Drainage GAIL-STD-CV-DWG-TP-022 0
50 RCC Pavement details GAIL-STD-CV-DWG-TP-023 0
51 Typical Detail for Manhole GAIL-STD-CV-DWG-TP-024 0
52 Typical Architectural Drawing for Control Building GAIL-STD-CV-DWG-TP-025 0
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       1   INTRODUCTION 

 GAIL (India) Limited, the largest state-owned natural gas processing and distribution company 
 and the youngest Maharatna company. GAIL is the nodal agency for transportation and supply 
 of Natural Gas to various potential customers. The receipt of gas from the sources and its 
 transportation and distribution is intended to be by means of a high-pressure trunk transmission 
 gas grid from the gas receiving point to various customer stations. 

a) In order to supply gas to Think Gas, Kapurthala & SBS Nagar in Punjab, GAIL is laying 4” NB Pipeline 
from SV-3 Garle to  Think Gas, Kapurthala & SBS Nagar in Punjab inside plot / Receiving Terminal (as 
per indicative plot plan / P&ID and Schematic attached elsewhere). Work shall include all the pipeline, 
interconnecting piping, civil, electrical, instrumentation works at Customer End and Hook-up.  

b) In order to supply gas to IGL Dadri (at NTPC Dadri), GAIL is laying 8” NB Piping to connect IGL inside 
GAIL plot / Receiving Terminal (as per indicative plot plan / P&ID and Schematic attached elsewhere). 
Work shall include all the pipeline, interconnecting piping, civil, electrical, instrumentation works at 
Customer End and Hook-up.  

c) In order to supply gas to Torrent Gas, Gonda & Barabanki in UP, GAIL is laying 8” NB Pipeline from 8” 
spare Tap-off to Torrent Gas, Gonda in UP inside plot / Receiving Terminal (as per indicative plot plan / 
P&ID and Schematic attached elsewhere). Work shall include all the pipeline, interconnecting piping, 
civil, electrical, instrumentation works at Customer End and Hook-up.  

2 SCOPE  

The scope of work to be performed under this contract shall include complete Civil and 
Structural works as per plans, equipment layout, drawings & technical specifications. 

 Following Civil & Structural work has been envisaged but not limited to 

DISPATCH / RECEIVING STATION AT LOCATION 

 Topographic and Soil Investigation Survey  
 Plot Development including internal drains, RCC Pavements & Approach Road 
 Porta Cabin for Guard Room with provision for Toilet Block and associated 

facilities such as Soak Pit, Septic Tank, Bore well with submersible pump for 
water arrangement. (if applicable). 

 Process Area Development 
 Metering Skid foundations 
 Valve Pit Chamber 
 Pipe and Valve Support Foundation  
 Valve Operating Platforms and Crossovers  
 Boundary Wall with Gate 
 Construction of Culverts 
 Rain Water Harvesting System 
 Pipe support 

All items in the Schedule of Rates shall be inclusive of all material, labour, constructional 
infrastructures like scaffolding/ staging, finishing, cleaning, cutting chases/holes etc. in 
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brick work/ RCC work and making good the same and rectification of any damaged work 
shall be applicable for all heights and locations.  

The procurement and supply of all materials, consumables and non-consumables, and 
hardware etc. including necessary tools and tackles required for satisfactory completion of 
the job shall be the responsibility of Contractor within the quoted rates. 

Details Scope refer Scope of Work for Civil / Structural. 

3 DESIGN STANDARDS 

Designs shall be based on the latest Indian Standard (IS) Specifications or Codes of 
Practice. The design standards adopted shall follow the best modern engineering practice 
in the field based on any other international standard or specialist literature. In case of any 
variation or contradiction between the provision of the IS Standards or Code and the 
specifications given with the submitted tender document, the provision as directed by 
Owner shall be followed.  

All analysis work related with civil or structural design shall be carried out as per relevant 
Codes and Standards. Design of concrete structures shall be as per IS 456. Structural 
steel shall be designed based on elastic theory in conformation to IS 800. All connections 
shall be welded connection and it shall confirm to IS 808. Minimum thickness of weld shall 
be 6 mm for shop weld and 8 mm for field weld. 

4 CODES & STANDARDS 

The following Indian codes and standards shall be used for design of Civil and Structural 
works. In all cases, latest revisions with amendments, if any, shall be followed. Apart from 
the specific codes mentioned herein, all other relevant and related codes concerning the 
specific job under consideration and/or referred to in these codes and technical 
specifications shall be followed wherever applicable. (All codes shall be latest as on the 
date of issuing of tender/bid document). 

LOADS & FORCES

IS:875(part I to V) Code of Practice for Design loads (other than earthquake) 
for Buildings & Structures.

IS:1893 Criteria for Earthquake resistant design of structure.

FOUNDATION

IS:1080 Code of Practice for Design and Construction of Shallow 
Foundations in Soils (other than raft, ring and shell).

IS:1904 Code of Practice for Design and Construction of Foundations 
in Soils- General Requirements.

IS:2911 (All Parts) Code of Practice for Design and Construction of Pile 
Foundation.

IS:2974 Code of Practice for Design & Construction of Machine 
Foundation
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IS:6403 Code of Practice for determination of Bearing Capacity of 
Shallow Foundations.

IS:8009 (Part-I) Code of Practice for Settlement of Foundations.

CONCRETE STRUCTURES

IS:456 Code of Practice for Plain and Reinforced Concrete.

IS:432
Specifications for Mild Steel and Medium Tensile Steel bars 
and  Hard  Drawn Steel Wires for Concrete Reinforcement 
(Grade-I)

IS:1566 Hard drawn Steel Wire Fabric for Concrete Reinforcement.

IS:1786 High Strength Deformed Steel bars and wires for Concrete 
Reinforcement.

IS:3370 Code of Practice for Concrete Structures for Storage of 
Liquids

IS:4326 Earthquake Resistance Design and Construction of 
Buildings.

IS:13920 Code of practice for ductile detailing of RCC structures 
subjected to Seismic forces.

MASONRY

IS:1905 Code of Practice for Structural use of Un-Reinforced 
Masonry.

STEEL STRUCTURES
IS:800 Code of Practice for General Construction in Steel.

IS:808 Dimensions for Hot rolled steel beams, Channel and angle 
sections

IS:806 Code of Practice for use of Steel Tubes in general Building 
Construction.

IS: 811 Cold formed light gauge structural steel sections

IS:2062 Steel for general Structural Purposes.

IS:3502 Steel Chequered Plates.

IS:1363 Hexagonal head bolts, Screws and Nuts of Product Grade C

IS:1367 Technical Supply conditions for Threaded Steel Fasteners.

IS:2062/5624 Specification for Foundation Bolts.

IS:2016 Plain Washers.

IS:277 Galvanized Steel Sheet (Plain and Corrugated)

IS:1728 Specification for Sheet Metal Rain Water Pipes, normal size 
gutters, fittings and accessories.

IS:278-1978 Specification for Galvanized Steel Barbed wire for fencing.
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IS:2721-2003 Galvanized Steel Chain Link fence (Fabrication 
Specification)
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5 ENGINEERING DESIGN DATA 

Design will be based on the latest soil investigation report. Life of Structure shall be taken 
as 50 years for wind load calculation. 

PLOT DEVELOPMENT 

On finalization of the plot area, the location and its surroundings shall be surveyed and 
Geo-technical investigations shall be carried out for establishing contour plan, coordinates 
& design bearing capacity of soil for each location by the executing agency as required. 
Suitable approach roads and other services shall be ensured for the design work.  

                        Finished Ground Level (FGL) shall match with existing finish ground level of customer 
premises. Top level of internal roads shall be 150 mm above FGL. Floor finish level of 
process area shall be 300 mm above internal road top level. Water from the proposed plot 
shall be drained to drain at a slope of 1 in 500 where applicable. The drain shall have a 
slope 1 in 750. 

            DESIGN OF FOUNDATIONS 

Safe bearing pressure shall be based on settlement criteria for dead plus live load 
conditions. Maximum settlement for foundation for all types of equipments, pipe racks, 
footings including raft, etc. shall be 25mm.  

In case of wind or seismic forces, settlement is not the criteria and safe bearing capacity 
based on shear criteria shall be considered. While designing foundations at various levels, 
the bearing capacity at that particular level and also the effect of uplift/sub soil water table 
shall also be considered. 

6 LOADS AND FORCES 

Design loads shall comply with the requirements of IS: 875 and IS: 1893 as minimum, 
unless more stringent requirements are specified herein. All buildings, structures shall be in 
general designed for the worst possible combination of the following loads. 

1. Dead load (DL) 
2. Live load (LL) 
3. Wind load (WL) 
4. Seismic load (SL) 
5. Equipment Load (E) 
6. Impact / Vibrating Load  
7. Other Loads 

            DEAD LOAD (DL) 

The dead load comprises of weights of all structural and architectural components and 
external loads pertaining to all permanent construction, including walls, floor, roofs, 
partitions, stairways, and equipment excluding their contents. Self-weight of material may 
be calculated on the basis of unit weights given in IS: 875 (Part I). 

            LIVE LOAD (LL) 

Live loads shall comprise of all loads other than dead loads. This shall be in general as per 
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IS: 875 (Part II).

WIND LOAD (WL) 

Wind load shall be in accordance with IS: 875 (Part –III) 

SEISMIC LOAD (SL)  

Seismic forces shall be as per IS: 1893.The detailing of reinforcement shall be as per IS: 
13920.

EQUIPMENT LOAD (E) 

Equipment loads shall be considered as follows:

Equipment Load for Empty Condition E (E) 
It is the weight of equipment excluding fire proofing, piping all loose internals, platforms 
supported from the equipment. 

Equipment Load for Test Condition E (T) 
 It is the weight of equipment including fire proofing, piping, all loose internals, insulation, 

platforms supported from the equipment and weight of water. 

Equipment Load for Operating Condition E (O) 
 It is the weight of equipment including fire proofing, piping, all loose internals, insulation, 

platforms supported from the equipment and liquid/gas contents. 

Equipment Load (B) 
It is the weight of equipment to be considered for maintenance purpose. 

 IMPACT LOAD 

The live loads shall be assumed to include adequate allowance for ordinary impact 
conditions. However, for structures carrying loads which induce impact or 
vibration,calculations shall provide  for increase in the imposed load due to impact or 
vibration as per requirement of  IS:875 (Part-2) 

OTHER LOADS  

Surcharge Load shall be considered as 1 t/m2

 Earth pressure 

Unit wt. of soil 
shall be taken    
(  ) 

= As per latest soil report 

Angle of 
repose ( )

= As per latest soil report 

Ka = As per latest soil report 

7 ANALYSIS AND DESIGN METHODOLOGY 
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Limit state method as per IS: 456 shall be followed in the design for concrete structures 
except for liquid retaining structures. The design of liquid retaining structures shall be 
carried out using working stress method as per IS: 3370. 

Steel structures shall be designed as per IS: 800. 

Detailing of reinforcement shall be done according to IS: 4326, IS: 13920 and SP: 34. 

Permissible stresses increase in materials shall be as per respective IS code and shall be 
considered under Wind/Seismic loading. 

Appropriate load factor for Limit State Design shall be considered as per code provisions. 

Architectural design of Porta Cabin shall fully meet the functional requirement, shall be 
adequately sized and provided with sufficient ventilation and natural lighting. 

8 LOAD COMBINATION 

            The load combinations shall be generally as per IS: 875 (Part 5). 

            In general, all structures shall be designed for worst effect. 

DL ± Wind Load with no increase in allowable stress. 

Underground structure shall be designed for the following load cases. 

i) DL ±LL ±Equipment load 
ii) DL ± LL ± Equipment load ± Seismic load. 
iii) DL ± Seismic load. 
iv) Combination I +  Earth pressure + Surcharge pressure 
v) Combination II +  Earth pressure + Surcharge pressure 

9 CONSTRUCTION MATERIALS 

CONCRETE 

Cement concrete used shall comply with provisions of IS: 456-2000 and as specified in the 
technical specification. All RCC works shall be in design mix concrete of grade M 25 with 
20mm and down size aggregate & PCC Works shall be in nominal mix as specified on 
drawings.

CEMENT 

Approved quality of Ordinary Portland Cement of Grade 43 / Grade 53 shall be used for 
reinforced concrete works; and Portland Pozzalano Cement may be used for non RCC 
works such as brick masonry and plaster etc. For all underground structure, Sulphate 
Resistant Cement (SRC) shall be used in accordance with Indian Standards based on 
detail soil investigation report.  

AGGREGATE 

Aggregates shall be from approved sources and shall comply with IS 383. Fine and coarse 
aggregates shall be considered separate ingredients. Both shall meet the grading 
requirements of IS 383. 
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Aggregates shall be clean, hard, durable, chemically inert and impermeable. They shall be 
free from adherent coatings, laminated particles or admixtures of materials likely to be 
deleterious to the concrete. Dune and beach sand shall not be used for fine aggregate. 

The grading for Sand shall conform to IS: 383-1970 and shall be within the limit of 
Grading Zone-III. The maximum size of particle shall be 4.75mm and shall be graded 
down. 

WATER

Water used for concrete shall be clean and free from oil, acid, alkali, organic matter or 
other harmful matter in such quantities as would affect the concrete in the plastic or 
hardened state. Potable water shall generally be considered satisfactory for mixing of 
concrete. Tests on water samples shall be carried out in accordance with IS: 3025 and they 
shall fulfill the guidelines and requirements of IS: 456.   

BRICKS 

Bricks shall be locally available bricks minimum of class designation 7.5 conforming to IS: 
1077.

REINFORCEMENT STEEL  

Reinforcement bars for RCC will be High Yield  Strength Deformed/TMT steel bars for 
Grade Fe 415 / Fe 500 D conforming to IS: 1786-2008 and MS bars of Grade I conforming 
to IS: 432 (Part-I).The maximum spacing of bars shall be as per IS: 456. 

STRUCTURAL STEEL 

Structural steel is to be used for general structural purposes shall be of grade Fe 415 MPa 
conforming to IS: 2062. The minimum yield strength of steel shall be 410 MPa. The 
minimum yield strength for steel structure shall be as follows: 

Thickness <20 mm  250 MPa 
Thickness 20-40 mm  240 MPa 
Thickness >40 mm  230 MPa 

Equipment supports, Access / Operating platforms and crossover shall be fabricated from 
the structural steel as per requirement. All structural supports, operating platforms & cross 
over shall be protected with suitable paintings as specified. 

 Minimum thickness for various structural components shall be as follows:  

Stiffeners: 8mm  
Base Plates: 10mm  
Chequered Plate: 6mm 

            Grating: 3mm 

ANCHOR BOLTS 

Materials for anchor bolts shall be of mild steel conforming to IS: 226 and IS:432 grade-I. 
Materials such as MS bars, washers, nuts, pipe sleeves and plates etc. shall conforms to 
IS : 1363 & IS : 1364 of 1992. 
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GROUT 

 Approved quality Non Shrink (Premix Type), free flow grout shall be provided for all anchor 
bolts, sleeves, pockets, & spaces under column bases, shoe plate etc. with a crushing 
strength of 28 days minimum 40 MPa. 

WELDING

Welding shall confirm to IS 814 -1963. Structural Steel shapes shall conform to IS: 808 
(Hot Rolled Steel Beam, Column, Channel & angle Section). 

10 SITE PREPARATION, BOUNDARY WALL AND CHAINLINK FENCING 
Site preparation shall be conform to the requirement of the relevant section of this design basis 
and specification. Salient features of the plot to be developed. The layout and level of plot shall 
be prepared and the benchmarks shall be set. Suitable provision of drainage system shall be 
made outside the plot to divert the natural storm water drainage into the nearest existing 
drainage system. 

RCC boundary wall shall be provided (wherever specified) as per the layout drawings. The 
height of RCC wall is also specified in the layout drawings. 

The boundary wall shall be of RCC beam & column structure with filler walls consisting of 230 
mm thick brick masonry in Cement Mortar (1:6). The height of brick masonry wall shall be 2.5m 
above FGL, Y-shaped barbed wire fencing 600mm High arrangement with 9 strings of 12 SWG 
double strand barbed wire with four point barbs set 75 mm apart shall be provided above the 
brick masonry work with 610 diameter barbed wire concertina coils spaced @ 400 c/c over the 
Y-fence.

Below Finished Grade level, the foundation shall be designed to withstand the earth Pressure 
and Surcharge of 1 t/m2 and prior approval shall be taken before the execution of the job. 

If the difference in the Plot Level and the Surrounding area is greater than or equal to 1.0 m, the 
R.C.C Retaining Wall shall be provided upto FGL to cater the Earth Pressure along with a 
Surcharge of 1 t/m2.

Inside and outside plaster in coarse sand for boundary wall shall be 15 mm thick with Cement 
Mortar (1:4). 

Minimum two 2 coat of cement base paint of approved color shall be provided on outside face 
and inside face to get acceptable finish. 

Design of boundary wall shall be checked for full submerged soil pressure under choked 
condition of weep holes.

Chain link fencing of 2.4 m height made from 2.5 mm diameter GI wire with mesh size of 
50x50 mm shall be provided.
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11 ROADS, DRAINS AND CULVERTS 

ROADS 

 Roads shall be of RCC and shall be designed for IRC loading.  

Road width shall be 3 meter width within the plot area. The minimum radius of curvature of 
the turnings shall be 6.0m unless otherwise mentioned in the relevant drawings. Roads 
shall be constructed as per the specified drawings. 

Approach road including culverts shall be of RCC and shall also be connected with nearest 
existing metallic road/approach road outside the customer plot for all stations. Carriageway 
for approach road shall be 4.5m wide or as per existing road.    

Roads must be paved with 150 mm thick M25 concrete with nominal reinforcement of 8mm 
diameter @ 200mm c/c (both ways at top & bottom)  laid over 75 mm P.C.C. (1:3:6). The 
PCC shall be laid over 200 mm thick compacted boulder layer with sand filling. 

 STORM WATER DRAIN 

The design of storm water drainage shall be based on maximum hourly precipitation for 
storm deviation of 20 minutes. The drainage system shall be so designed so that the 
velocity of flow shall be within 1 m/sec to 2.5 m/sec.  

Coefficient for design shall be as follows: 

1 Open areas 0.5 

2 Road and paved area parking 
area

0.7

3 Roof surface 1.0 

Storm water drain shall be constructed in brick masonry along the periphery of plot to carry 
storm water from plot area to nearby drain. The drain shall have slope of 1 in 1000 
(minimum).

CULVERTS 

RCC Hume pipe NP-3 class has been considered for crossing drains under the roads as 
per site conditions. Piping culverts under roads shall be of RCC box-shaped. 

12 PROCESS AREA  

Process area consists of valves, equipment’s, metering skid etc. Entire process area shall 
be paved with 150 mm thick M25 concrete pavement with nominal reinforcement of 8mm 
diameter @ 200 mm C/c (both ways at bottom) laid over 75 mm P.C.C. (1:3:6). The PCC 
shall be laid over 200 mm sand filled over well compacted sub base. The paving shall be 
laid in panels and designed joints shall be provided with approved quality separators & joint 
sealant. Boulders solingto be provided in sub-base based on geotechnical investigation 
recommendation, if required.  

EQUIPMENT FOUNDATION 
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Equipment foundation supporting lightweight equipment and coming within the process 
area may be made an integral part of the paved area. However, heavy equipments shall 
have isolated equipment foundation even if coming within process area.  

Loose fills, expansive soil etc if found beneath the equipment foundation shall be removed 
and back filled either with PCC (1:3:6). 

           PIPE SUPPORT FOUNDATIONS 

Pipe supports shall be provided as per mechanical layout drawings for piping. The pipe 
support may lie within the process area or at any other location. The pipe support 
foundations shall be designed to take care of the loads and it’s fixing details as per 
standard drawings. Pipe support in process area shall be integral part of pavement. 
Isolated pipe supports shall however be provided outside the process area. 

13 PORTA CABIN (If applicable) 

The Porta Cabin shall be insulated type steel structure, shall be well ventilated and shall be 
brought to site in knock down condition and assembled at site or factory assembled 
condition. All components of the prefabricated cabin shall be reclaimable and reusable. 
The shell structure shall comprise of side walls, end walls and self draining roof. 

RCC M25 foundation shall be constructed up to a height of 450 mm from finished ground 
level for installation of Porta Cabin. 

The floor shall be made up of ISMC (channels) or tubes of required sizes and shall be used 
to form the floor grid of minimum size 600mm x 600mm. The floor shall be minimum 
200mm above bottom level and shall be covered with marine Ply board (IS: 2202/ 1991) of 
required thickness or cement fiber board of required thickness; finished neatly with floor 
vinyl (of required thickness), in roll/ tiles by means of neoprene base adhesive as per 
manufacturer’s recommendations. 

The structure of the prefabricated Cabin (i.e. all walls, ceiling, floor etc.) shall be tubular 
steel/ structural steel members. The fully erected and anchored prefabricated Cabin after 
installation/ placing in position shall be structurally strong enough to withstand wind force of 
minimum speed 47 m/sec. and earthquake for seismic zone 3, importance factor1.5. 

Walls shall be made up of ‘sandwich’ insulated panels manufactured using outer side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Rib Profile) and inner 
side minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Plain) confirming to 
IS: 277 with insulation of PUF/ mineral wool/ glass wool)/rock wool, of approved make, in 
between steel sheets. It shall be waterproof, termite proof, heat and fire resistant and 
comfortable in extreme hot and cold climate. The walls shall be provided with internal 
paneling of laminated plywood of required thickness. Necessary provisions shall be 
provided in the walls (at desired locations) for installing split type air-conditioners and 
exhaust fans. 

Fabricated steel steps of detachable type having necessary treads shall be provided at all 
doors for getting inside. 

Windows shall be of aluminum extruded sections with 5.5mm toughened glass and grill. 
The windows shall be horizontal sliding. Stainless steel fly-proof mesh in suitable frame 
work shall also be provided in the windows. All doors shall be of aluminum extruded 
sections with partly glazed portion (from lock rail level to top rail; with 5.5mm toughened 
glass) and partly with 10mm thick cement bound particle board panel (from bottom rail to 
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lock rail level). The doors shall be complete with necessary fittings and fixtures like mortice 
lock, handles, tower bolt, floor mounted double action floor spring hinges etc. The 
peripheral edges of the door shall be provided with rubber seal to prevent ingress of water 
and dust. The door panels shall be outward opening type. The doors shall be provided with 
manually operating type locking arrangements from both internal and external side. 

All the internal walls shall be finished with Oil bound distemper of approved make and 
shade. The surface preparation of all fabricated steel components shall be done by giving it 
a coat of approved primer and finished with enamel of approved make and shade. 

Roof shall be made up of ‘sandwich’ insulated panels manufactured using outer side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Rib Profile) and inner 
side minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Plain) confirming to 
IS: 277 with insulation of PUF/ mineral wool/ glass wool)/rock wool, of approved make, in 
between steel sheets. The roof shall be waterproof, termite proof, heat and fire resistant 
and comfortable in extreme hot and cold climate. The ceiling shall be provided with internal 
paneling of laminated plywood of required thickness. Roof shall be supported on suitable 
trusses and purlins. Roof shall be extended by minimum 600mm on all sides to provide 
rain/ sun protection to doors and windows. 

14 VALVE PIT 

Valve Pit shall be constructed in RCC of grade M25. High-density rubber pad shall be 
wrapped around the pipe in contact with RCC. The valve pit shall be filled with river sand 
with precast concrete on top of pit with hook provision for lifting. 

15 SIGN BOARDS 

Signboards shall be provided at all sites as per direction of Owner. 
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1.0    INTRODUCTION 

                        This specification deals with site clearing, earthwork and excavation, leveling, cutting and 
grading, area filling and backfilling for area designated in the drawings.  

2.0    SETTING OUT 

Before commencement of earthwork, block levels of existing ground shall be taken by the 
Contractor jointly with the Engineer. Excavation shall not be commenced until the initial 
ground levels have been recorded and accepted.  Reference lines, bench marks and base 
lines shall be set out by the Contractor for control of earthwork operation.  

                        Setting out shall be done with pegs, blocks, bamboo poles, marking boundaries or centre 
lines, as the case may be, and the same shall be maintained for reference and future 
checking.  

                        Engineer shall be provided with necessary men, material and instruments for checking and 
approval. However, such checking and approval by the Engineer shall in no way absolve the 
Contractor of his responsibilities for carrying out the work to the true lines, levels and positions 
as per drawing and subsequent corrections, if any.  

                         
3.0   SITE CLEARANCE AND DEMOLITION 

The site shall be cleared of all trees, stumps, roots, brush wood, bushes and other 
objectionable materials.  Useful and saleable material, if any shall be the property of the 
owner and shall be stacked properly as directed by the Engineer.   
                         
The areas to be covered with embankments shall be stripped of top soil to required depths to 
expose acceptable founding strata. Top soil unsuitable for use in embankment construction 
and other fills shall be disposed off as directed.  All combustible materials shall be stacked 
and burnt in locations sufficiently remote to eliminate all danger of fire hazards.  All old 
concrete, brick works and drains which interfere with construction works shall be dismantled 
with the approval of the Engineer taking all necessary precautions prescribed in safety 
specification.  Top soil which is suitable for use in construction work shall be stockpiled for 
later use.  Other objectionable materials such as trash, debris, stones, brick, broken concrete, 
scrap metal etc., shall be disposed off as directed by the Engineer.   

               4.0   CLASSIFICATION OF SOIL

The Engineer will decide the class of any particular soil. Classification of soil shall be as under 
and the decision of the Engineer shall be binding on the Contractor: 

ORDINARY SOIL

 Soils which yield to ordinary application of pick and shovel, phawra rake or other ordinary 
digging implements (including earth moving equipment such as bulldozer, shovels without 
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resorting to blasting)  without offering much resistance, shall be classified as ordinary soil.  
This includes organic soil, turf, sand, gravel, loam clay, mud, peat, black cotton soil, soft shale 
and loose moorum etc. 

HARD SOIL

 This comprises of all soils that cannot reasonably be excavated by the above mentioned 
digging implements, but can be excavated with close application of pick axe or scarifiers or 
jumpers to loosen.  This includes compact moorum, stiff clay, hard shale, cobble stone etc., 

SOFT /DECOMPOSED ROCK

 This comprises of rock or boulders which may be quarried or split with crow bars, pavement   
breakers etc.,  This include lime stone, sand stone, weathered rocks and hard conglomerates 
etc .and existing structures embedded in earth and tarred macadam roads, pavements, met in 
the excavation.  

HARD ROCK

 This comprises of rocks which require blasting for excavation. Where blasting is prohibited, 
excavation has to be carried out by chiseling, wedging or any other agreed methods. 

               
              5.0     METHOD OF EXCAVATION

The Contractor may carry out excavations, filling and compaction by any method considered 
most suitable and befitting the site conditions subject to any stipulations contained in the 
contract and the specifications.  All excavations shall be required to be kept completely free 
from water, from whatever source it may come during the construction.  No foundation work 
shall be taken up until the surfaces are properly drained. 

               
              6.0    EXCAVATION OF SOILS OTHER THAN HARD ROCK 

Excavation shall be carried out in the most expeditious and efficient manner to the lines and 
levels as indicated in drawings or as directed by Engineer.  Prior approval of the Engineer 
shall be taken for the method to be adopted for excavation including dimensions, side slopes, 
dewatering, shoring etc. Approval shall not make the Engineer responsible for any consequent 
damage or loss caused.  

                        All precautions shall be taken to preserve the material below and beyond line of excavation in 
soundest condition.  All damages done beyond limits of excavation shall be made good by the 
Contractor at his own cost in a manner approved by the Engineer.   

                        All excavated materials shall be removed to spoil heaps, dumping yards or transported for 
filling as may be necessary.  When soil heaps are formed for future use, heaps shall be 
protected from washing away due to rain or surface run off.  The sides of excavation shall be 
maintained in stable condition by adequate stepping and batter. To prevent entry of surface 
water and accumulation of subsoil water in excavated areas, suitable drainage arrangements 
as may be needed and directed by Engineer shall be provided and maintained.  Pumped out 
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water shall be drained off properly avoiding damage to other existing works. If any pipelines, 
cables or service lines are likely to be exposed, excavation around these services shall be 
carried out manually and all such services shall be adequately supported and protected at no 
extra cost. 

 Excavation shall be carried out in any material encountered including road surfaces, 
pavements, buried parts of old foundations, pits or other structures. Excavated materials shall 
be placed beyond 1.5 meters of the edge of the excavation pit/trench or half the depth of the 
pit/trench whichever is more or further away as directed by the Engineer.  Sumps made for 
dewatering must be kept clear of the foundations. 

 In firm soil the sides of the trenches shall be kept vertical up to a depth of 2.0m from the 
bottom and for a greater depth, trench shall be widened by allowing steps of 50cm on either 
side after every 2.0m depth from the bottom, so as to give a vertical side slope of 1/4: 1. 
Where the soil is soft, loose or slushy, the width of the steps shall be suitably increased or 
sides suitably sloped or suitable shoring and strutting provided as directed by the Engineer. 
For trenches deeper than 2.0m, the Contractor shall obtain detailed instruction from the 
Engineer in writing regarding the stepping, sloping of sides or shoring and strutting to be done. 
For these bye-works, no extra cost will be paid to the Contractor. 

              
               7.0   EXCAVATION IN HARD ROCK 

 Where hard rock is met and blasting is considered necessary for its excavation, the Contractor 
shall intimate the Engineer in writing.  Excavation in hard rock shall be done either by blasting 
or chiseling or by such other agreed methods as may be required.  Levels of hard rock surface 
shall be taken and got approved by Engineer before start of excavation.  Blasting shall be 
permitted only when proper precautions are taken for protection of persons, works and 
property.  The Contractor shall obtain the necessary license for procuring, storing and using 
explosives.   

 Blasting operations shall be carried out by a licensed Blaster.  The quality and quantity of 
explosives, size and spacing of holes depth of holes etc. shall be such that they will neither 
open seams nor damage/shatter the rock beyond the specified lines of excavation.  A 
tolerance of 150 mm will however be allowed beyond the excavation lines.  As excavation 
approaches final stages, the depth of holes and the amount of explosives used shall be 
reduced progressively to avoid over breakage or damage to founding strata.  Any fissures, 
cracks and voids below prescribed depth of excavation shall be corrected by removing loose 
pieces, shattered or affected rock and replaced by lean concrete of M-7.5 grade in the case of 
foundations.  Where excavated surface is to receive structural concrete, the surface shall be 
cleaned of dust and other objectionable materials. 

 In cases where blasting, though otherwise required is prohibited because of any reason, the 
excavation shall be carried out by chiseling, wedging or such other agreed methods.  All 
materials excavated from blasting, chiseling or any such methods shall be stacked for 
measurement as directed by Engineer. 

              8.0    CUTTING AND FILLING FOR SITE LEVELING 
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Excavation and filling operations for site leveling shall be so planned and executed, that 
transportation and re-handling are minimized.  The sides of excavation and fills shall be 
maintained in stable condition by adequate batters, stepping and dewatering.  Materials not 
desirable shall be disposed off in area indicated by Engineer.  When it is required to blend the 
material, it shall be done by selective excavation and filling operation.  Wells, ponds, 
cesspools and water logged areas shall be emptied of water before filling.  Filling shall be 
done in horizontal layers not exceeding 300mm in thickness as specified or as directed by the 
Engineer.  All clods shall be broken before placing the fill.  Earth moving equipment shall be 
allowed to ply over the fill to permit compaction.  Adequate allowance shall be made for 
subsidence of fill material.  Levels shall be taken and excess or shortfall shall be made good 
by appropriate cutting or filling. 

               9.0    EXCAVATIONS FOR FOUNDATIONS 

Excavation for foundation shall be done to the lines and levels indicated in the drawings.  
Excavated material shall be transported and stored at convenient spots for reuse in back filling 
of foundations and other fills.  Surplus material shall be transported, spread and leveled at 
dumping areas.  Side slopes of excavation and/or shoring shall be adequate from 
consideration of stability and working space.  When so required and authorized by Engineer, 
the sides of excavation shall be protected with proper shoring, strutting, sheeting and sand 
bags etc. These shall be removed only when work in the pit is completed with the approval of 
the Engineer.  When it is felt that removal of supports may result in side collapse or settlement 
of adjoining ground or endanger adjoining structures and foundations, they shall be left 
permanently in position.  The last 150 mm of excavation shall be done and the bottom 
trimmed to the required levels only when concreting is imminent.  If at any point the natural 
ground is disturbed or loosened for any reason, it shall be consolidated by tamping or rolling 
or made up with concrete of M-7.5 grade cement concrete at no extra cost.  Where the soil 
encountered at depths indicated in drawings is loose or weak, it shall be further excavated to 
levels of firm strata as may be directed by the Engineer and filled with lean concrete of M-7.5 
grade cement concrete or sand as directed.   

              10.0   EXCESS EXCAVATION 
   

All excavation done beyond the specified limits or directions of Engineer shall be considered 
as excess excavation.  They shall be made good as prescribed below by the Contractor at his 
cost: 

            (i). Excess excavation in case of site leveling shall be made good by filling and compacting 
with material same as the surrounding material.  Degree of compaction shall be at least the 
same as the surrounding material. 

           (ii). Excess excavation in case of foundation beyond required depths shall be made good by 
filling with lean concrete of M-7.5 grade cement concrete.   

              11.0   DISPOSAL  

Excavated materials that are unsuitable for use in construction works or in excess of 
construction requirements shall be disposed off in dumping yards or in locations indicated by 
Engineer.  Waste piles/heaps shall be located in such places where they will not interfere with 
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natural flow of rain water access or transport or with the access to nearby structures.  When 
required, they shall be leveled and trimmed to such lines and levels as indicated by Engineer  

             12.0   BACKFILLING  

 Backfilling of foundations shall be done using suitable soils from excavations.  Soil shall be 
free from organic matter and other materials which would affect the stability of the fill and shall 
be free from boulders, brick bats wood pieces and other injurious materials, lumps and clods.  
Before commencement of backfilling of foundations all shoring and formwork, bits of timber, 
cement bags and all other rubbish shall be removed. Backfilling operation shall not commence 
without approval of Engineer.  Backfilling shall be carried out in well compacted layers of 150 
mm thickness.  Each layer shall have near optimum moisture content.  Layers will extend to 
the entire width of excavation and shall be sprinkled with water during compaction process.  
Ramming shall be done to achieve firm compaction.  Backfill shall be trimmed and finished to 
levels indicated in the drawings and/or as directed by the Engineer. Mechanical equipment 
like vibratory roller, vibro earth rammer or vibratory compactor shall be used for compaction. 

            13.0 EARTH FILLING

 Material for filling shall be selected earth obtained from excavations for site leveling, trenches 
and foundations or from selected borrow areas as may be required. Soil shall be of uniform 
quality and free from boulders, organic materials and other objectionable matter and shall not 
be expansive soils. Filling shall be done in well compacted layers not exceeding 150 mm in 
thickness.  Each layer shall be compacted to 95% Standard Procter Density.  Sufficient 
soaking shall be done before compaction.  The entire area shall be finally dressed and 
trimmed to required levels. Mechanical equipment like vibratory roller, vibro earth rammer or 
vibratory compactor shall be used for compaction. 
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1. INTRODUCTION 

This specification covers the general requirements for concrete to be used on jobs using on-
site production facilities including requirements in regard to the quality, handling, storage of 
ingredients, proportioning, batching, mixing and testing of concrete, and also requirements in 
regard to the quality, storage, bending and fixing of reinforcement. This also covers the 
transportation of concrete from the mixer to the place of final deposit and the placing, curing, 
protecting, repairing and finishing of concrete.  

2. PLAIN CEMENT CONCRETE 1:3:6 OR AS SPECIFIED : 

Plain cement concrete shall be in proportion of 1:3:6 or as specified. i. e. in volume by one  
part of cement, three part of coarse sand and six parts of black stone aggregate of size 40 
mm size.

The building materials as stated above shall be mixed in dry condition with power driven 
concrete mixer. After materials are properly mixed, water shall be added and  materials shall 
again be mixed in concrete mixer  It should  be watched that no excessive water is added  
so that  permissible water cement ratio is maintained throughout  during the progress of 
concrete work. . Before the concreting work, necessary centering work if so necessary shall 
be provided for which payment shall be done separately under respective items. All the 
materials shall be got tested  for every lot  from govt. approved  Engineering testing 
laboratories as per I.S. code  of practice and test certificates  shall be submitted to  
Owner/site engineer . 

The concrete so prepared shall be stacked in water tight platform .The concrete should not 
be thrown from height so that segregation may not take place. The concrete so placed shall 
be properly compacted with concrete vibrator machine to avoid voids .Moreover   concrete 
shall be compacted in such a way that   the surface is become smooth and no honey 
combing is observed. 

After properly setting of concrete, curing shall be done for minimum period of seven days.  

3. M-20 CEMENT CONCRETE : 

The cement concrete shall be in  proportion.(1:1.5:3)  i.e. in volume by 1 part of cement,1.5 
parts of coarse sand  and 3 parts of  black stone aggregate of size 20 mm size. The stone 
aggregate shall be of even size and black in color without any white spot.  The aggregate 
shall be got approved from engineer in charge /Owner. The building materials as stated 
above shall be mixed in dry condition with power driven concrete mixer. After materials are 
properly mixed, water shall be added and materials shall again be mixed in concrete mixer. It 
should be watched that no excessive water is added so that permissible water cement ratio 
is maintained throughout during the progress of concrete work. Before concreting work, 
necessary centering work and reinforcement as per structural drawing shall be placed for 
which   payment shall be done under respective items. All the materials shall be got tested  
for every lot  from govt. approved  Engineering testing laboratories as per I.S. code of 
practice and test certificates shall be submitted to  Owner/Owners representative. 

After setting of concrete, sufficient curing shall be done for minimum   period of seven days. 
During  concrete  work, concrete cube of size 150m.m. x 150 m.m. x 150 m.m. shall be   
prepared and these concrete cubes shall be got tested for compressive strength from  
approved engineering  testing laboratories and testing certificate should  be submitted to 
Owner/Owners representative. The slump test shall also be carried out on site of work during 
every concrete work on site.  



Standard Specification 

TECHNICAL SPECIFICATION 
FOR PLAIN CEMENT 

CONCRETE AND ALLIEDS 
WORKS 

Doc No. Rev
GAIL-STD-CV-DOC-TS-002    0 

Page 4 of 4 

4. APPLICABLE CODES AND SPECIFICATIONS  

The following specification, standards and codes shall form a part of this specification. All 
standards, tentative specifications, codes of practice, referred to herein, shall be the latest 
editions including all applicable official amendments and revisions.  

In case of discrepancy, if any, between this specification and those referred to in the 
following, the latter shall be govern.  

Applicable Specifications and Codes of Practices.  
I.S. 269 - Specification for ordinary and low heat Portland cement.  
I.S. 383 - Specification for coarse and fine aggregate from natural source for concrete.  
I.S. 2386 - Method of test for aggregates for Concrete (Part I to VIII)  
I.S. 516 - Method of test for strength of concrete  
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1.0 INTRODUCTION 

The Porta Cabin shall be insulated type steel structure, shall be well ventilated and shall be 
brought to site in knock down condition and assembled at site or factory prefabricated. All 
components of the prefabricated cabin shall be reclaimable and reusable. 

2.0 DESIGN 

The structure of the prefabricated Cabin (i.e. all walls, ceiling, floor etc.) shall be tubular steel/ 
structural steel members. The fully erected and anchored prefabricated Cabin after 
installation/ placing in position shall be structurally strong enough to withstand wind force of 
minimum speed 47 m/sec. and earthquake for seismic zone 3, importance factor1.5. 

   3.0       FOUNDATION 

RCC M25 foundation shall be constructed up to a height of 450 mm from finished ground level 
for installation of Porta Cabin. 

4.0      SHELL 

The shell structure shall comprise of side walls, end walls and self draining roof. 

5.0      SKID 

The floor shall be made up of ISMC (channels) or tubes of required sizes and shall be used to 
form the floor grid of minimum size 600mm x 600mm. Materials of structural steel members 
shall conform to IS: 2062 Grade A. The floor shall be minimum 200mm above bottom level 
and shall be covered with marine Ply board (IS: 2202/ 1991) of required thickness or cement 
fiber board of required thickness; finished neatly with floor vinyl (of required thickness), in roll/ 
tiles by means of neoprene base adhesive as per manufacturer’s recommendations. 

6.0    WALLS 

Walls shall be made up of ‘sandwich’ insulated panels manufactured using outer side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Rib Profile) and inner side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Plain) confirming to IS: 277 
with insulation of PUF/ mineral wool/ glass wool)/rock wool of approved make, in between 
steel sheets. Average 75 mm thick thermal insulation of thermocol shall be provided on the 
side walls, end walls and roof with proper fixing arrangement. It shall be waterproof, termite 
proof, heat and fire resistant and comfortable in extreme hot and cold climate. The walls shall 
be provided with internal paneling of laminated plywood of required thickness. Necessary 
provisions shall be provided in the walls (at desired locations) for installing split type air-
conditioners and exhaust fans. 

7.0    STEPS 

Fabricated steel steps of detachable type having necessary treads shall be provided at doors 
for getting inside. These shall be made of checkered plates and formed channel sections. 

8.0    WINDOWS  

The windows shall be provided in the desired location. The windows shall be horizontal sliding 
type having overall dimensions 1600x1200 mm (H x W). The windows shall be decorated by 
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anodized aluminum extruded section fitted with 5.5mm toughened glass and grill. Iron grills 
made of 20 mm M.S. flats shall also be provided in the windows for safety purpose. Stainless 
Steel fly-proof mesh in suitable framework shall also be provided in the windows. The 
windows shall be provided with steel rain-shed made from min. 2 mm thick sheet (IS:1079 
Gr.O) from outside. 

9.0    DOORS 

Doors having overall dimensions 2100x900 mm (H x W) shall be of aluminum extruded 
sections with partly glazed portion (from lock rail level to top rail; with 5.5mm toughened glass) 
and partly with 10mm thick cement bound particle board panel (from bottom rail to lock rail 
level). The doors shall be complete with necessary fittings and fixtures like mortice lock, 
handles, tower bolt, floor mounted double action floor spring hinges etc. The peripheral edges 
of the door shall be provided with rubber seal to prevent ingress of water and dust. The door 
panels shall be outward opening type with single leaf closing The door shall be provided with 
steel rain-shed made from 2 mm thick sheet ( IS:1079 Gr. O) from outside. 

                         
                10.0    ROOFS 

                        Roof shall be made up of ‘sandwich’ insulated panels manufactured using outer side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Rib Profile) and inner side 
minimum 0.63mm thick profiled pre-coated galvanized steel sheet (Plain) confirming to IS: 277 
with insulation of PUF/ mineral wool/ glass wool)/rock wool, of approved make, in between 
steel sheets. Average 75 mm thick thermal insulation of thermocol shall be provided on the 
side walls, end walls and roof with proper fixing arrangement. The roof shall be waterproof, 
termite proof, heat and fire resistant and comfortable in extreme hot and cold climate. The 
ceiling shall be provided with internal paneling of laminated plywood of required thickness. 
Roof shall be supported on suitable trusses and purlins. Roof shall be extended by minimum 
600mm on all sides to provide rain/ sun protection to doors and windows. 

11.0    SURFACE TREATMENT AND PAINTING 

The surface preparation of all fabricated steel components shall be done by manual grit 
blasting to achieve SA-2 quality finish, followed by one coat of zinc based primer and two 
coats of enamel of approved make and shade. The under frame and skid shall be painted with 
bituminous / red lead paint of reputed make. Necessary marking/ logos shall be provided as 
per the instruction of Owner. All the internal walls shall be finished with Oil bound distemper of 
approved make and shade.  

12.0 ELECTRICALS

PVC insulated copper wire of ISI mark shall be used for the wiring. This wiring shall be done in 
PVC conduits. As a measure of safety, continuous copper earth wire shall be provided as 
necessary. For lighting circuits 3/1.09 cable shall be used. For connecting power supply, 3 pin 
input industrial socket of 32 Amps capacity shall be provided. Concealed type (1x36) roof 
hanging florescent light shall be provided.  In addition, one number each of 15 Amps and 5 
Amps 3 pin sockets shall be provided at suitable locations inside the cabin. All electrical points 
& switches shall be of Anchor or equivalent make.  
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13.0 HANDLING AND TRANSPORTATION

Necessary arrangement shall be provided at top four corners for safe and easy lifting and 
transportation of the bunkhouse. 
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1.0     INTRODUCTION 

This specification specifies the requirements of chain link fence for security purposes.  

2.0    MATERIALS 

Material for chain link fencing shall conform to IS: 2721 latest edition. Mesh for chain link fencing 
shall be of 2.5 mm hot dip galvanized steel mesh wire, the diameter being measured over zinc 
coating. The diameter of mesh wire shall not vary from the specified diameter by more than 
0.05mm. The material for mesh wire and line wire of chain link fencing shall conform to IS: 280-
1978. Stretcher bar for erection of mesh shall consist of mild steel flats 25mmx4.75mm. The 
stirrup wire for securing the line wires to the intermediate post shall be of 2.5mm mild steel wire. 
Hairpin staples for fastening the bottom line wire to the foundation concrete shall be of 6mm mild 
steel wire with ends of staples bent outwards for adequate anchorage. The cleats for eyebolts 
shall be of mild steel plate 10mm thick. 

Material for barbed wire shall conform to IS: 278 latest edition. Line wire for the barbed wire shall 
be made from two strands of galvanized steel wire of nominal diameter 2.5mm twisted together. 
Barbs shall be made of point wire of galvanized steel of nominal diameter 2.5mm in such a way 
that four points of the barbs are set and located or locked as far as possible at right angles to 
each other. The barbs shall have a length of not less than 13mm and not more than 
18mm.Droppers for barbed wire shall be of mild steel flat 25mmx4.75mm with 38mmx4.85mm 
half round staples for fastening the barbed wire. 

3.0   ERECTION

Straining posts shall be provided at all ends and corners of fences, at changes in direction or 
acute variations in level and at intervals not exceeding 60m on straight lengths of fence. 
Intermediate posts shall be spaced at regular intervals not exceeding 3m. Struts shall be fitted to 
all straining posts behind the chain link fabric in the direction of the line of fence. 

                        There shall be four evenly spaced rows of line wire. The top wire shall be doubled, making five 
line wires in all. The bottom wire shall be close to the ground. Each line wire shall be strained 
lightly by means of eyebolt strainer at each straining point. The eyebolt strainer shall consist of 
bolt with welded eye. The bolt shall be sufficiently threaded and fitted with a nut and washer. 
Each line wire shall be secured to each of the intermediate posts by a wire stirrup passing 
through holes in the posts and secured to the line wire by three complete turns on each side of 
the post. Two-way eyebolt strainers shall have suitable ring nuts fitted after wires have been 
strained on one side. 

                        The mesh shall be strained between each pair of straining posts and shall be secured to each 
straining post by means of a stretcher bar. One of the top line wires shall be threaded through 
the appropriate adjacent rows of mesh, care being taken that no meshes in the rows are by-
passed by the line wire except where deviation is necessary at the straining posts. The second 
top line wire shall be strained in front of the fencing. The mesh shall be attached to top and 
bottom line wires by wire ties spaced 150mm apart and to other line wires by wire ties spaced 
450mm apart. Bottom row of the mesh shall be threaded to the foundation concrete using staples 
spaced 500mm apart and set in concrete to a depth of 150mm. The top of concrete shall be 
50mm above G.L. and 50mm below the fencing. 
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1.0 INTRODUCTION 

This specification covers the materials, workmanship, special requirements & regulations with 
which the contractor must comply to achieve dense workable concrete, having the specified 
characteristic strength. 

The mixing, placing, compacting, curing and finishing of concrete shall be done according to 
IS: 456-2000 "Code of Practice for Plain and Reinforced Concrete". 

2.0 MATERIALS FOR CONCRETE 

         AGGREGATES

                        Aggregates shall comply with the requirements of IS: 383-1970 "Coarse and Fine Aggregates 
for Concrete".  They shall be hard, strong, dense, durable, clean and free from veins and 
adherent coating, vegetable matter and other deleterious substances; and shall be obtained 
from approved sources.  Aggregates shall not contain any harmful material such as pyrites, 
coal, lignite, shale or similar laminated material, clay, alkali, soft fragments, sea shells and 
organic impurities in such quantity as to affect the strength or durability of concrete.  
Aggregates which are chemically reactive with alkalies of cement shall not be used.  
Aggregates which are not sufficiently clean shall be washed in clean fresh water to the 
satisfaction of the Engineer.   

TESTING

 All aggregates shall be subject to inspection and testing.  The Contractor shall submit samples 
for testing as may be required by the Engineer.  Sampling and testing shall be carried out in 
accordance with IS: 2386-1963 "Methods of Test for Aggregates for concrete". 

GRADING  

 The Contractor shall ensure that the full range of aggregate used for making concrete is 
graded in such a way as to ensure a dense workable mix.  The delivery of aggregates will 
commence only when the Engineer has approved the samples and the quality and grade shall 
be maintained consistent and equal to the approved sample.  Before construction 
commences, the Contractor shall carry out a series of tests on the aggregates and on the 
concrete to determine the most suitable grading of the available aggregates.  Once the most 
suitable grading has been found, the grading shall be adopted for the construction of the 
works and periodic tests shall be carried out to ensure that it is maintained. 

SIZE AND GRADING OF FINE AGGREGATES

 The grading shall conform to IS: 383 and shall be within the limits of Grading Zone-III.  The 
maximum size of particle shall be 4.75mm and shall be graded down.  Sand containing more 
than 10% of fine grains passing through 150 micron sieve or having the fineness modulus less 
than 2 shall not be used for concrete work. 

           

SIZE AND GRADING OF COARSE AGGREGATES 

     The nominal maximum size of the aggregates for each mark of concrete or for each type of 
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work shall depend upon the description of the particular item in the Schedule of Items and/or 
according to relevant clauses of IS: 456-2000.  The aggregates shall be well graded and the 
grading shall conform to relevant requirements of IS: 383 depending upon the maximum 
nominal size as specified or as required. 

TYPE OF COARSE AGGREGATES 

      The type of coarse aggregate viz., stone chips, gravel or broken brick shall be as described in 
the Schedule of Items.  Unless otherwise specified in the Schedule of Items, stone chips shall 
be used as coarse aggregate. 

  STONE CHIPS 

      It shall be crushed or broken from hard stone obtained from approved quarries of igneous or 
metamorphic origin.  The stone chips shall be hard, strong, dense, durable and angular in 
shape.  It shall be free from soft, friable, thin, flat, elongated or laminated and flaky pieces and 
free from dirt, clay lumps, and other deleterious materials like coal, lignites, silt, soft 
fragments, and other foreign materials which may affect adversely the strength & durability of 
concrete.  The total amount of deleterious /foreign materials shall not exceed 5% by weight 
according to relevant clause of IS: 383.   

 GRAVEL 

      It can be either river bed shingle or pit gravel.  It shall be sound, hard, clean, and irregular in 
shape and suitably graded in size with or without some broken fragments.  It shall be free from 
flat particles, powdered clay, silt, loam and other impurities.  Before using, the gravel shall be 
screened and washed to the satisfaction of the Engineer. However, the foreign/deleterious 
materials shall not exceed 5% by weight.  

 BROKEN BRICKS  

      These shall be obtained by breaking well burnt or over burnt dense brick bats.  They shall be 
homogeneous in texture, well graded in size, roughly cubical in shape, clean and free from 
dirt, clay, silt or any other deleterious matter.  Before use, these shall be screened. 

FINE AGGREGATES 

                         Unless specified otherwise it shall either be natural river sand or pit sand. 

                        Sand shall be clean, sharp, strong, angular and composed of hard siliceous material.  It shall 
not contain harmful organic impurities in such form or quantities as to affect adversely the 
strength and durability of concrete.   Sand for reinforced concrete shall not contain any acidic 
or other impurities which are likely to attack steel reinforcement.  The percentage of all 
deleterious materials including silt, clay etc., shall not exceed 5% by weight.  If directed, sand 
shall be screened or washed before use to the satisfaction of Engineer. 

CEMENT

      Ordinary Portland cement / Portland slag cement complying with the requirements of IS:269-
1989 and I.S. 455-1989 respectively shall be used for making plain and reinforced concrete, 
cement grout and mortar. 

      Other types of cement may be used depending upon the requirements of certain jobs with the 



                                                            
Standard Specification 

TECHNICAL SPECIFICATION 
FOR STRUCTURAL 

CONCRETE  

Doc No.  Rev 
GAIL-STD-CV-DOC-TS-005    0 

Page 5 of 21 

approval of the Engineer.  These shall conform to the following standards: 

The Contractor shall supply a copy of the manufacturer's test certificate for each consignment 
of cement supplied by him and consignments shall be used on work in the order of delivery.  
The Contractor shall supply samples of cement to the Engineer as frequently as he may 
require for testing.  The sampling of cement for testing shall be according to IS: 3535-1986. All 
tests shall be in accordance with the relevant clauses of IS: 4031 (Part-I to Part-15) 1988 to 
1991 & IS: 4032-1985. 

      In order to ensure due progress, the Contractor shall at all times maintain on the site at least 
such stock of cement as the Engineer may from time to time consider necessary.  No cement 
shall be used upon the works until it has been accepted as satisfactory by the Engineer. 

      The cement shall be stored in such manner as to permit easy access for proper inspection 
and in a suitable weather-tight, well ventilated building to protect it from dampness caused by 
ingress of moisture from any source.  Different types of cement shall be stored separately.  
Cement bags shall be stacked at least 15 to 20 cm clear of the floor leaving a space of 60 cm 
around the exterior walls.  The cement shall not be stacked more than 10 bags high.  Each 
consignment of cement shall be stacked separately to permit easy access for inspection. 

WATER

      Water used for mixing concrete and mortar and for curing shall be clean and free from 
injurious amounts of oil, acid, alkali, salts, sugar, organic materials or other substances that 
may be deleterious to concrete or steel.  The pH value of water shall generally be not less 
than '6'.  Water has to meet the requirements mentioned in clause 4.3 of IS: 456-2000.  Water 
shall be obtained from an approved source.   

      Where it is obtained from a source other than a supply main, it shall be tested to establish its 
suitability. Water for construction purpose shall be stored in proper storage tanks to prevent 
any organic impurities getting mixed up with it. 

          ADMIXTURE 

      Admixtures to concrete shall not be used without the written consent of the Engineer. When 
permitted, the Contractor shall furnish full details from the manufacturer and shall carry out 
such test as the Engineer may require before any admixture is used in the work. 

.
REINFORCEMENT STEEL

Reinforcing bars for concrete shall be round steel bars of the following types as may be shown 
on the drawing: 

 Plain mild steel bars conforming to Grade-I of IS: 432-1982 "Mild Steel & Medium Tensile 
Steel for Concrete Reinforcement". 

 "High strength deformed steel bars conforming to IS : 1786-2008 for Concrete 
Reinforcement". 

 Reinforcement fabrics conforming to IS:1566-1982 "Hard Drawn Steel Wire Fabric for 
Concrete Reinforcement" 

                  All reinforcement bars shall be of uniform cross sectional area and be free from loose mill 
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scales, dust, loose rust, coats of paint, oil or other coatings which may destroy or reduce 
bond. Unit weight of reinforcement bars conforming to I.S. 1786-1985 is given below. 

 Nominal Size (Dia)             Mass Per Meter Run
                      (mm)                              (Kg) 

           6      0.222 

           8      0.395 

         10      0.617 

         12      0.888 

         16      1.580 

         20      2.470 

         25      3.850 

         32      6.310 

                  Binding wire for reinforcement shall be annealed steel wire 20 BWG conforming to IS : 280 -
1978 "Specification for Mild Steel Wire". 

FOUNDATION BOLTS

 Bolts to be embedded in concrete shall, unless otherwise detailed in drawings, conform to IS : 
5624-1970  "Specification for Foundation Bolts".  Material for bolts, shall, unless otherwise 
mentioned in drawings or the schedule of items, be of steel conforming to IS : 2062-1992. 

 Nuts and locknuts shall conform to IS : 1363 (Part 1 to 3) -1992 "Specification for Black 
Hexagon Bolts, Nuts and Lock Nuts (Diameter 6-39 mm) and Black Hexagon Screws 
"Specification for Hexagon Bolts and Nuts (M-42 to M-150)". 

 Plain washers shall conform to IS : 2016 -1967 "Specification for Plain Washers and spring 
washers shall conform to IS : 3063 -1972 "Spring Washers for Bolts, Nuts & Screws". 

3.0 CONCRETE MIX PROPORTIONING 

The mix proportion shall be selected to ensure adequate workability when handling and 
placing. On hardening, concrete shall have the required strength, durability and surface finish. 
The determination of the proportions of cement aggregates and water to attain the required 
strength shall be either: 

 By determining the concrete mix; such concrete shall be called “Design Mix Concrete”, or 
 By adopting nominal concrete mix; such concrete shall be called “Nominal Mix   Concrete”. 

Concrete of grade M20 and above shall be ‘Design Mix Concrete’ unless otherwise specified. 
In either case, the Contractor shall be solely responsible to ensure that the concrete has all 
the essential properties, i.e. characteristic compressive strength, and any additional properties 
that may be specified. 
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MIXES & MIXING

Concrete for construction shall be as detailed in the table of concrete mixes & as shown by 
test cube results as specified. This list may be extended by the addition of other mixes as 
required and to the approval of the Owner/Owner’s Representative. 
The criteria stated in the table of concrete mixes are designed to produce concrete of the 
required strength & durability. 
The specified characteristics strength is for concrete which has been cured at a temperature 
of 20°C ± 1°C. The term “characteristics strength” represents the value of the strength of 
concrete corresponding to the probability that, for a normal statistics distribution of the test 
results for determining the strengths by the compression tests, only 5% of the test result have 
a value lower than the one determined in this way. 
The mixes shall be designed mean strengths that are greater than the specified 
characteristics cube strength by a margin of 1.64 times the standard deviation expected from 
the concrete batching plant, except that no standard deviation of less than 3.5N/mm² shall be 
used as a basis for designing a mix. 
Mixes shall be designed with due regard for minimum workability necessary to allow the 
contractor to place & compact the concrete as specified with the equipment he proposes to 
use in any particular situation. 

TABLE OF CONCRETE MIXES 

Concrete
Grade 

Minimum Qty of 
cement Kg/m³ 

Maximum free 
water-cement ratio 

Characteristics 
strength150 mm 

Cube 
M20 300 0.55 20 
M25 300 0.5 25 
M30 320 0.45 30
M35 340 0.45 35
M40 360 0.4 40 

Where air-entrainment is specified the average air content as measure in accordance with 
relevant Indian codes: 

a. Concrete containing 40 mm max. size aggregate 4.0%±1.0% 
b. Concrete containing 20 mm max. size aggregate 5.0%±1.0% 

        These air contents are applicable at the time of concrete placing. 

Concrete for paving or non structural pre-cast units shall have minimum flexural beam 
strength of 3.5 N/mm² at 28 days. 

DESIGN MIX CONCRETE

At least two weeks before commencement of concreting of a particular grade in permanent 
works, the Contractor shall have obtained the Owner/Owner’s Representative’s approval of 
the Design Mix for that particular grade. 

TRIAL MIXES

STRUCTURAL CONCRETE 
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The mix(s) shall be designed mixes in accordance with IS SP23 Handbook on Concrete Mixes 
and IS 10262 and as specified in this document. The relative proportions of the fine and 
coarse aggregates, the workability and strengths of the mixes shall be determined by 
production equipment trial mixes. The trial mixes shall be carried out in order to produce a 
concrete which can be properly placed and compacted, so that a dense impermeable 
concrete can be produced which shall adequately resist the ingress of damaging salts. If an 
admixture is proposed it shall be used in the trial mixes. The required workability for large 
foundations will differ from that for tall thin sections of structural concrete cast above ground 
and the trial mixes shall allow for both cases. 
When the proposed workability and proportion of the aggregates and admixture (if any) for 
each of the grades of concrete has been established, test concrete shall be produced for 
approval. The following tests shall be carried out for each grade of concrete: 
Four separate test mixes shall be prepared and six test cubes shall be made from each test 
mix for each grade of concrete. The test cubes shall be made and cured in accordance with IS 
516.Testing shall be made in threes or multiples of threes. Only 28-day result shall be 
considered and the mean strength and standard deviation established for each grade. 
The test mixes shall be accepted provided that: 
a) The mix proportions and workability are in accordance with this Specification. 
b) The standard deviation for all the different grades shall be worked out as per clause 2.1 of 
IS: 10262-1982. 
c) The acceptance criteria shall be in accordance with clause 16 of IS 456. 

Maximum Water Cement Ratio in Cement Concrete to Ensure Durability under 
specified exposure 

Condition of Exposure 
Concrete 
Plain Reinforced 

Mild 0.6 0.55 

For Example Completely Protected against weather, or aggressive conditions, except 
for A brief period of exposure to normal condition during construction 

Moderate 0.6 0.50 

For Example Sheltered from heavy and wind driven rain and against freezing, whilst 
saturated with water, buried concrete in soil and concrete continuously under 
water

Severe 0.5 0.45 

For Example Exposed to Sea water, alternate wetting and drying and to freezing while 
wet, subject to heavy condensate or corrosive fumes

Based on the results of the preliminary test, the contractor shall select a final design mix for 
the trial mixes and shall furnish the same to the Owner/Owner’s Representative. The 
contractor shall demonstrate that the proposed design mix will produce the grade and quality 
of concrete required with adequate workability 
A fresh mix design shall be arrived at each time there is a change in the quality or source of 
materials 

Minimum Cement Content (Ref IS 456, Table 5) 
Plain Concrete 
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Exposure Min. Grade of 
Concrete 

Min. Cement Content 
(kg/m3) 

Mild - 220 
Moderate M15 240 
Severe M20 250
Very Severe M20 260
Extreme M25 280 
   
Reinforced Concrete 

Exposure Min. Grade of 
Concrete 

Min. Cement Content 
(kg/m3) 

Mild M20 300 
Moderate M25 300 
Severe M30 320 
Very Severe M35 340
Extreme M40 360 

NOMINAL MIX CONCRETE 

No mix design or preliminary tests are necessary for Nominal Mix Concrete. Nominal Mix 
Concrete shall be restricted to works of minor nature in which the strength of concrete is not 
critical as decided by the Engineer. The limit of chloride content of concrete shall be as 
follows: 

Type or Use of Concrete 

Max. Total Acid 
Soluble chloride 
content expressed 
as kg/m3 of 
concrete

Concrete containing metal and steam cured 
at   elevated temperature and pre-
stressed concrete. 

0.4

Reinforced or plain concrete containing 
embedded metal 0.6

Concrete not containing embedded metal 3.0 

BATCHING

In proportioning concrete, the quantity of both cement and aggregate shall be determined by 
weight. If fine aggregate is moist and volume batching is adopted, allowance shall be made for 
bulking in accordance with IS 2386 (Part III). All measuring devices shall be accurate to     + 
3% and shall be regularly checked. 
The water-cement ratio shall be maintained constant at its correct value. To this end, 
determination of moisture content in both fine and coarse aggregate shall be made by the 
Contractor at no extra cost. The frequency of tests shall be determined by the Engineer 
according to weather conditions. 
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4.0 FORMWORK 

The design and construction of the formwork shall be the responsibility of the Contractor. 
However, if instructed by the Engineer, the drawings and calculations for the design of the 
formwork shall be submitted to the Engineer for approval. Design of formwork shall take 
account of safety and surface finish. The formwork shall be sufficiently rigid and tight to 
prevent loss of grout or mortar from the fresh concrete. 
Formwork shall be designed to withstand the worst combination of self weight, reinforcement 
weight, wet concrete weight, concrete pressure, construction and wind loads together with 
dynamic effect caused by placing, vibrating and compacting the concrete. Forms shall be 
designed and constructed to maintain rigidity throughout the placing, ramming, vibration and 
setting of the concrete to the required shape, position and level and specified class of finish 
within the allowable tolerances. All joints shall be sufficiently tight to prevent leakage of grout. 
If movement or deflection of the formwork or loss of grout occurs, the damaged concrete 
supported by such formwork shall be removed and the concrete re-cast so that the required 
finish is obtained. Formwork and its supports should be designed to withstand the worst 
combinations of self-weight, reinforcement and wet concrete weights, concrete pressure, 
construction and wind loads. Due regard shall be taken to the type of mix when considering 
the design pressure on the formwork. The formwork shall be precambered by an amount 
equal to the expected maximum deflection shall be as shown on the drawings. 
If timber forms are used they shall be of sound, well-seasoned timber free from loose knots. 
The forms shall be faced to give the specified class of finish for the structures. The formed 
surfaces of exposed concrete shall be smooth, true and free from all irregularities. 
For below ground concrete except against existing structures, rough formwork, steel pans 
etc., provided all joints prevent the loss of grout. 
The formwork shall be capable of being dismantled and removed from the cast concrete 
without shock, disturbance or damage. The arrangement shall be such that the soffit forms 
properly supported on props, can be retained in position for such period as may be required 
by maturing conditions or specifications. 

CLEANING AND TREATMENT OF FORMS 

All rubbish shall be removed from the interior of the forms before the concrete is placed. The 
faces of the forms in contact with the concrete shall be clean and treated with a suitable 
release agent, where applicable. Release agent shall be applied so as to provide a thin 
uniform coating to the forms without contaminating the reinforcement. 

STRIKING OF FORM WORK 

In normal circumstances where Ordinary Portland Cement is used, forms shall generally be 
removed after the expiry of the following periods: 

Walls, Columns and vertical faces 
of all structural members 24 to 48 hours  

Slabs (Props left Under) 3 Days 
Beam Soffits (Props left Under) 7 Days

Removal of Props under Slabs:  

1) Spanning upto 4.5m 7 Days
2) Spanning over 4.5m 14 Days
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Removal of Props under Beams 
and Arches: 

1) Spanning upto 6.0m 14 Days 
2) Spanning over 6.0m 21 Days 

For other cements, the stripping time recommended for Ordinary Portland Cement shall be 
suitably modified. The number, size and position of props left under shall be such as to be 
able to safely carry the dead load of the slab, beam or arch, together with any live load likely 
to occur during curing or further construction. 
Sleeves for through bolts shall not be provided in formwork for liquid retaining structures as 
they are potential hazard for leakage. Special devices shall be fabricated using two ordinary 
M20 nuts separated by two numbers 10 mm rounds welded to opposite flat side of the nuts. 
The faces of the nuts will have a compressible rubber bushing 20 mm thick. The overall 
dimension of the assembly shall be 50 mm less than the designed thickness of the concrete. 
Adjusting bolt shall pass through formwork and will lock into the nuts. While these bolts are 
tightened, the formwork will travel inwards. 
Once the desired dimension is achieved, concrete will be poured. During removal of 
shuttering, the bolts will be removed to loosen the shuttering plates. The depression will be 
sealed using suitable concrete sealant. 

SURFACE FINISHES FROM FORMWORK 

Generally formwork shall be specified as either wrought or unwrought depending on the 
required surface finish. 

UNWROUGHT FORMWORK 

Unwrought Formwork shall consist of sawn boards, brick or concrete block work, sheet metal 
or other suitable material to give adequate support to the concrete. 
Appearance is not of primary importance for this class of formwork. 
Surfaces to which plaster, granolithic or other finish is to be applied shall be roughened while 
the concrete is still green. 

WROUGHT FORMWORK 

Wrought formwork shall be provided for concrete surfaces that are required to be finished 
smooth. 
Wrought formwork shall be lined with metal or plywood having smooth surfaces and edges. 
Formwork shall be furnished in largest practicable sizes to minimize the number of joints. Care 
shall be taken that there are no irregularities or roughness between successive sections of 
shuttering such that finished surfaces shall be free of board or shutter marks. Upon removal of 
formwork, surfaces of finished concrete shall be rubbed down with carborundum stone where 
necessary to obtain a uniform and smooth appearance. 
The finish shall be such as to require no filling of surface pitting, butt fins, surface discoloration 
and other minor defects shall be remedied by approved methods. 
Rendering of defective concrete as a means of making good will not be permitted except that, 
in case of minor porosity on the surface, approval may be given for the surface to be treated 
by rubbing down with a cement mortar of the same fine aggregate/cement ratio as the 
concrete. The treatment shall occur immediately after removing the formwork. Both cement 
and aggregate shall be from the same source as the concrete materials. 
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Concrete containing honeycombing, major air holes or similar defects shall be cut out and 
replaced as directed. No repair shall be executed without approval. 

TIES

Where it is required to use internal ties and spacers, their type, spacing and use shall be 
approved. No part of any such tie or spacer remaining permanently embedded in the concrete 
shall be nearer than the specified cover to the finished surface of the concrete. Wire ties 
projecting through the concrete face shall not be permitted. 

PERMANENT FORMWORK 

Permanent formwork for elevated concrete floors in steel structures shall be profiled steel 
sheet. The sheet shall be of sufficient thickness to sustain all construction loads plus the 
weight of fresh concrete between supporting beams without excessive deflection. The 
underside of the sheet shall be coated with an approved corrosive resistant paint. The 
material shall conform to IS 513. The deflection shall be limited to span / 150. The sheet shall 
be fixed on the supporting beams at every alternate valley by 10 mm dia fusion welding with 
22 mm dia x 2.5 mm thick reinforcing washer. Minimum 100 mm overlap shall be provided. 
The deck sheet end resting on wall shall have a seating of 150 mm minimum. Side laps shall 
be secured with tack welding to ensure that the slurry does not leak down. End laps shall 
always be on the supporting walls or on supporting beams. The overhang of the deck sheet 
shall be limited to 300 mm maximum. Temporary supports, where ever advised by the 
construction manager, shall be firm, and at the same level as the permanent supports and 
shall be in place till the concrete attains its full strength. While removing the temporary 
supports, care shall be taken that the slab is not disturbed. 

FORMWORK FOR VIBRATED CONCRETE 

If external vibrators are to be used for compaction of concrete, the type of vibrator, design of 
the formwork and the method of fixing the vibrators shall all be approved. 

CLEANING AND TREATMENT OF FORMS 

Before concreting is commencing the forms and previously cast concrete shall be thoroughly 
cleaned and free from all sawdust, tie wire, shavings, dust, dirt and other debris. Temporary 
openings shall be provided where necessary to drain away water and remove rubbish. 
Release agents shall be applied and be compatible with the class of finish. Care shall be 
taken not to contaminate the reinforcement. 

5.0 CONSTRUCTION JOINTS 

The number of construction joints shall be kept to the minimum necessary for the execution of 
the work. Their location shall be carefully considered and approved by Engineer before 
concrete is placed. Construction joints shall normally be at right angles to the general direction 
of the member. The concrete at the joint shall be bonded with that subsequently placed 
against it, without provision for relative movement between the two. When the work has to be 
resumed on surface, which has hardened, such surface shall be roughened. It shall then be 
swept clean and thoroughly wetted. For vertical joint neat cement slurry shall be applied on 
the surface before it is dry. For horizontal joints the surface shall be covered with a layer of 
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mortar about 10 to 15 mm thick composed of cement and sand in the same ratio as the 
cement and sand in concrete mix. This layer of cement slurry or mortar shall be freshly mixed 
and applied immediately before placing of the concrete. 
Where the concrete has not fully hardened, all laitance shall be removed by scrubbing the wet 
surface with wire brushes, care being taken to avoid dislodgement of particles of aggregate. 
The surface shall be thoroughly wetted and all free water removed. The surface shall then be 
coated with neat cement slurry. On this surface, a layer of concrete not exceeding 150 mm in 
the thickness shall first be placed and shall be rammed against old work, particular attention 
being paid to corners and close spots; work thereafter shall proceed in the normal way. The 
number, size and positions of props left under shall be able to carry safely the dead load of 
the slab, beam or arch together with any live load likely to occur during curing or further 
construction. Cambers and chamfers, wherever shown in drawing shall be provided 
accordingly. 

EXPANSION JOINTS

Expansion joints and joints around equipment in concrete paving shall be as detailed in the 
drawing and shall be formed with an approved bitumen impregnated fibreboard. The upper 20 
mm shall be sealed with an approved two part, Polysulphide, oil resistant sealant (H.C. grade) 
or hot applied bitumen sealing compound, applied strictly in accordance with the 
manufacturer’s instructions. 
The joint filler shall be fixed firmly to the first placed concrete before the adjoining concrete is 
placed. The concrete must be thoroughly compacted on both sides of the joint. The location of 
expansion joints shall be shown on the engineering drawings. 

CONTRACTION JOINTS

Contraction joints (either complete or partial) shall be located on the drawings and formed with 
a building paper membrane interface, or equivalent separating membrane and the upper 25 
mm depth sealed. The steel reinforcement shall be continuous through partial contraction 
joints. The use of contraction joints should be kept to a minimum compatible with freedom 
from cracking. 

JOINT FILLERS

Joint fillers and sealing compounds shall comply to IS 1834, IS 1838 and IS 11433. 

6.0 REINFORCEMENT 

Reinforcement shall comply with IS 1786 or IS 432. Different types of reinforcement may be 
used in the same structural member. Reinforcement shall be cut and bent in accordance with 
approved bar bending schedules. 

CUTTING AND BENDING

Reinforcement shall be cut and/or bent in accordance with IS 2502. It is essential that 
reinforcement shall not be subjected to mechanical damage prior to embedment. In general, 
reinforcement shall be bent cold. 
Bends in reinforcement shall have a substantially constant curvature. 
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It is permissible to bend mild steel reinforcement projecting from concrete provided that care is 
taken to ensure that radius of bend is not less than that specified in IS 2502. Grade Fe.415 
bars shall not be re-bent or straightened without the Engineer's approval. 

FIXING

Reinforcement shall be secured against displacement outside the specified limits. Actual 
concrete cover shall be not less than the required nominal cover minus 5 mm or two third the 
nominal cover whichever is more. In slabs, the actual concrete cover shall be not more than 
the required nominal cover plus. 
5 mm on bars up to and including 12 mm size 
10 mm on bars over 12 mm and up to 25 mm 
15 mm on bars over 25 mm 
Spacers and chairs shall be used to maintain the specified nominal cover to the steel 
reinforcement. Spacers or chairs shall be placed at a maximum spacing of 1 meter. Wherever 
reinforcing bars are intended to be in contact, they shall be securely bound together with 18 
gauge annealed soft iron wire. 
The mix used for spacer blocks made from cement, sand and fine aggregates shall be 
comparable in strength, durability and appearance to the surrounding concrete. 
The position of reinforcement shall be checked before and during concreting, particular 
attention being directed to ensure that the nominal cover is maintained within the limits, given, 
especially in the case of cantilever sections. 

SURFACE CONDITIONS

Concrete shall not be placed around reinforcement unless the reinforcement is free from mud, 
oil, paint, loose rust, grease or any other substance which can be shown to adversely effect 
the steel or concrete chemically or reduce the bond. 

LAPS AND JOINTS

Laps and joints shall be made only by the methods specified and at the positions shown on 
the drawings or as agreed by the Engineer. 

WELDING

Welding on site shall be avoided if possible, but may be permitted where suitable safeguards 
and techniques are employed. Generally, however, all welding shall be carried out in a 
workshop. The competence of the welder shall be demonstrated prior to and periodically 
during welding operations. Welding of mild steel bars shall be carried out in accordance with 
IS 2751. Welding of high strength deformed bars shall be in accordance with IS 9417. The 
carbon content of high yield strength deformed bars conforming to IS 1786 shall not be more 
than 0.25%. If carbon content exceeds the limits specified herein, specifically written down 
welding and testing procedure shall be followed. 

TOLERANCES ON PLACING

Reinforcement shall be placed within the following tolerances: 
1. For effective depth 200 mm or less + 10 mm 
2. For effective depth more than 200 mm + 15 mm. 
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TYING OF REINFORCEMENT

Bars crossing each other, where required shall be secured by binding wire (annealed) 
conforming to IS 280. Every compression bar will be tied at least in two perpendicular 
directions. 

7.0 TRANSPORTING, PLACING, COMPACTING AND CURING OF CONCRETE 

TRANSPORTING

Concrete shall be transported from the mixer to the formwork as rapidly as possible by 
methods that will prevent the segregation, loss of any ingredients or ingress of foreign matter 
or water and will maintain the required workability. The concrete shall be deposited as close 
as possible to its final position to avoid handling or moving the concrete horizontally by 
vibrating. The addition of water at point of discharge is prohibited. 

PLACING AND COMPACTING CONCRETE

All placing and compacting shall be carried out under suitable supervision and as soon after 
mixing as is practicable. Placing of concrete shall commence only after embedment in the 
concrete is securely fixed in position. Care shall be taken to avoid displacing reinforcement 
and damage to the faces of formwork, particularly when the concrete is allowed to fall freely 
through the depth of lift. The concrete shall not be dropped from a height of over 1.5 meters 
unless it is dropped by a tremie or chute. The bonding medium shall have the same cement-
sand content as the concrete to be placed on it. Bonding planes shall generally be horizontal. 
No concrete shall be placed in flowing water. Under water, concrete shall be placed in position 
by tremies or by pipeline from the mixer and never allowed to fall freely through the water. 
Concrete shall be placed in successive horizontal layers in thicknesses not exceeding 500 
mm. Concrete shall be thoroughly compacted by vibration or other means during placing and 
worked around the reinforcement, embedded fixtures and into corners of the formwork to form 
a solid void free mass having the required surface finish. When vibrators are used, vibration 
shall be applied continuously during the placing of each batch of concrete until the expulsion 
of air has practically ceased and in a manner that does not promote segregation. Over 
vibration shall be avoided to minimize the risk of forming a weak surface layer. 
When internal or immersion type vibrators are used they shall have frequency of 7000 RPM. 
They shall be inserted in a vertical position at an interval of about 600 mm. Vibrators shall not 
be used to transport concrete inside the formwork. When external vibration is used, the design 
of formwork and disposition of vibration shall be such as to ensure efficient compaction and to 
avoid surface blemishes. 
The Contractor shall keep a complete record of the work of concreting showing the time and 
date of placing. This record shall be available for inspection at any time by the Engineer. 
Structural concreting against open excavation will not be permitted. 

CURING

Curing is the process of preventing the loss of moisture from the concrete while maintaining a 
satisfactory temperature. The prevention of moisture loss from the concrete is particularly 
important if the water/cement ratio is low. 
Curing and protection shall start immediately after the compaction of the concrete to prevent it 
from: 

        Prematurely drying out, particularly by solar radiation and wind, 
        Leaching out by rain and flowing water. 
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Where members are of considerable bulk or length, the cement content of the concrete is 
high, the surface finish is critical; the method of curing shall be specified in detail. 

Surfaces shall normally be cured for at least for 7 days. The most common methods of curing 
are:

 Covering the surface with a damp absorbent material like sacking and keeping the 
material constantly wet. 

 By ponding top surface with water (sea water not permitted) for slabs and the like. 
 By continuous or frequent applications of water to the surface, avoiding alternate 

wetting and drying and the application of cold water to warm concrete surfaces. 
 Spraying the surface with an efficient curing membrane. 

The curing compound shall conform to relevant Indian Standards and shall be applied in 
accordance with the manufacturer’s instructions to provide a water loss not greater than 0.55 
kg/ m2 in 72 hours. Curing compound shall be used where conventional curing by water 
cannot be accomplished, following approval of construction manager. 

8.0 CONCRETING IN HOT WEATHER 

In hot weather (above 40 deg C) special precautions shall be necessary to avoid the loss of 
moisture and/or rapid stiffening of the concrete, which prevents its proper compaction, can 
cause thermal and plastic cracking and a reduction in strength and durability. 
During hot weather, the concreting shall be done as per the procedure set out in IS 7861 Part 
1. At the time of placing, no part of the concrete shall have a temperature exceeding 35 deg 
C. The temperature of concrete can be reduced by cooling the water and aggregate. 
During hot dry weather at the point of placement the fresh concrete shall be protected from 
drying winds and solar radiation by the provision of PVC or similar tented shelter, which shall 
remain to avoid exposure to the sun. Suitable method to shelter the surface shall be adopted 
such that finishing operations can be carried out whilst it is in place. To prevent early drying 
and cracking, the relative humidity shall be kept high and the concrete surfaces kept moist by 
spraying with clean water and covered with wet hessian. 

Note: To avoid de hydration of concrete use OPC 43 grade cement. 

9.0 CONCRETING IN ADVERSE WEATHER 

Concreting shall not be permitted when storm or rain appears to be imminent. In the event that 
the rain storms or other severe weather conditions occur unexpectedly, concreting shall be 
stopped and appropriate temporary stop ends, vee grooves etc., placed as necessary. To 
meet such circumstances the contractor shall always have in readiness on site approved 
framed sheeting or tarpaulins for protection of newly placed concrete. Under water concreting 
shall be permitted only with the approval of construction manager. Concrete placed under 
water may be lowered in bottom opening skips or may be fed continuously through an 
approved tremie pipe. Unless otherwise agreed with the construction manager, the cement 
content of any concrete mix to be placed under water shall be increased by 20%. 

10.0 SAMPLING AND STRENGTH OF CONCRETE 

Samples from fresh concrete which is to be used in the works shall be taken as per IS 1199 
and cubes shall be made, cured and tested at 28 days in accordance with IS 516. 
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Facilities required for testing materials and concrete in the field such as testing machine with 
an operator shall be made available at the Engineer's request. 

Frequency of sampling and acceptance criteria for strength tests shall be as per clauses 15 
and 16 of IS 456. Concrete test cubes may be cured by accelerated methods as described in 
IS 9013. Cubes may also be optionally tested at 7 days or at the time of striking the formwork. 
However, in all cases, the 28 days compressive strength specified in IS 456 shall be the 
criterion for acceptance or rejection of the concrete. 

For pre casting work additional cubes shall be taken and tested at 3 days or prior to lifting. 
Higher rate of sampling will be required at the beginning of the Construction period in order to 
establish the level of quality control or where there are critical elements. All samples shall be 
clearly marked with their identification and accurate records shall be maintained. 

The concrete will be deemed to comply with the specified design strength provided the 
acceptance criteria in IS 456 are met. 

If any test results fail to comply with the above then the quantity of concrete represented by 
the results shall be at risk, and may be required to be removed and replaced. The 28 days 
cube crushing results shall be grouped consecutively in different groups and each group shall 
have standard deviation as specified IS 456 

If the standard deviation is greater than this, the concrete production shall be reviewed. 7-Day 
Tests (In situ Concrete) 

 Tests shall be carried out at 7 days to establish a relationship between the 7-day and 
28 day strengths. The relationship shall be used to interpret further test results in order 
to predict the probable value of the corresponding 28-day strengths. 

 Notice shall be given without delay of any 7 day test results which indicates that the 
corresponding 28 day test results are likely to fail to meet the specified strength, so 
that necessary action can be taken to minimize the effect of such possible failure. 

 3 Day Tests (Pre-cast Concrete) 
 For pre-cast concrete tests shall be carried out at 3 and 7 days to establish the 

relationship with the 28 day results. 

There shall be no production tests on blinding concrete. 

11.0 INSPECTION 

All materials, workmanship and finished construction shall be subject to the continuous 
inspection and approval of the Engineer. All materials supplied by the Contractor and all 
construction performed by the Contractor, rejected as not in conformity with the specifications 
and drawings shall be immediately replaced by the contractor at no cost to the Owner. 

12.0 CLEAN UP 

Upon the completion of concrete work, all debris, scraps of wood, etc., resulting from the work 
shall be removed and the premises left clean. 

13.0 WORKABILITY 

The concrete mix shall be designed by varying the relative proportion of fine and coarse 
aggregates to ensure adequate workability for working it into corners and angles of the 
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formwork and around the reinforcement without segregation of the materials or bleeding of the 
free water at the surface. On striking the formwork, the concrete shall present a face, which is 
uniform, free from honeycombing, surface crazing or excessive dusting. To confirm the 
workability of the designed mix for each grade of concrete, a series of workability tests shall 
be carried out on the preliminary trial mixes, unless acceptable data exists. 

14.0 INITIAL SETTING TIME 

The initial setting time shall be not less than ½ hour after the production concrete is 
discharged into the forms and with a maximum time between mixing and completion of placing 
concrete shall not exceed 1 hour. The total time between mixing and initial set shall be a 
minimum of 1 hour. There shall be a maximum setting time of 6 hours. 
When trial mixes are made to determine the workability of the concrete, the initial setting time 
of the cement paste shall be determined as per IS 8142. 

15.0 SLUMP 

The slump of the structural concrete mixes shall be such that the concrete can be transported, 
placed into the forms, and compacted without segregation. Slump for pumpable concrete shall 
be determined by site trials and shall at least be 100 mm on site of pouring. 

16.0 PRECAST CONCRETE 

The requirements of this Specification relating to concrete and reinforcement shall be 
observed so far as they are applicable to reinforced concrete. In addition the following 
requirements specifically relating to pre-cast work should be met. 

RECASTING YARD

The yard in which pre casting work is to be undertaken shall be cleaned and have firm level 
beds preferably of concrete with drainage channels between the beds. The beds shall have a 
surface of suitable quality to give the pre-cast units the required class of finish. 
Where pre-cast units have projecting reinforcement the moulds shall, if necessary, be raised 
on stools above the general level of the pre casting yard. 

MOULDS FOR PRE-CAST CONCRETE

The moulds shall be strongly constructed, closely jointed and true to the required shape with 
edges, corners and surfaces which comply with the relevant class of finish. Moulds are to be 
so designed that they can be readily taken apart and reassembled. 

MARKING

All units shall be marked on the face which will not be exposed in the permanent works, with 
the date of manufacture and such distinguishing letters or numbers required for erection 
identification. 

CURING, MATURING AND STACKING

The production schedules shall allow for proper curing and maturing of pre-cast concrete and 
shall be carried out as approved. The sides of the moulds may be removed after not less than 
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12 hours provided that the concrete has thoroughly set. All concrete surfaces shall be kept 
covered with thoroughly wetted hessian for at least 7 days. 
Slinging, transporting and stacking may take place when designed handling stresses have 
been attained, but building or setting in the works shall not be permitted until the 28 days cube 
strength has been reached. 
The time periods required for gain of strength of concrete may be reduced where approved 
special techniques are adopted such as vacuum or pressed concrete, steam curing or when a 
rapid hardening cement is used. No methods of accelerated curing shall be used without prior 
approval. 

CEMENT/SAND MORTAR

Cement/sand mortar for bedding and jointing pre-cast members shall be of equivalent 
strength, quality and color to that of the concrete member being bedded or jointed. 
Cement/sand mortar shall be mixed in small quantities and used immediately. Particular 
attention shall be paid to compacting the cement/sand mortar to prevent the formation of voids 
and air pockets. The mortar mix shall be determined from tests following the 
recommendations of Indian Standard, alternatively grouting may be considered. 

SURFACES FOR STRUCTURAL CONNECTIONS (MARINE STRUCTURES)

The surfaces of pre-cast concrete slabs and other units, which are to be in contact with in situ 
concrete, shall be prepared to achieve a good bond between the concrete unit and the 
adjoining concrete. The CONTRACTOR shall submit to the Owner/Owner’s Representative 
his proposals for preparation of a suitable surface. 

17.0 GROUTING 

        Where equipment manufacturer’s drawings define a grouting procedure, said procedure shall be 
followed, subject to the approval of Owner/Owner’s Representative. All recommendation and 
instructions of the grout manufacturer shall be followed by contractor.No grout shall be placed 
when the outside temperature is below 5 °C unless special approval provisions are made against 
freezing. The minimum compressive strength of grout shall be at least equal to the parent 
concrete. 

MATERIAL

        Sand cement dry pack shall be proportioned at the site, but all non-shrink grouts shall consist 
of only pre-measured, pre-packaged material supplied by the grout manufacturer, except 
water. Water to be used for mixing Portland cement grout shall be clean, potable and free 
from all deleterious materials such as oils, acids, alkalis and organic materials. 

GROUT TYPES

         SAND CEMENT DRY PACK AND ORDINARY MORTAR GROUT 

Cement shall be Portland cement and shall conform to the requirements of IS 269.  Sand shall 
be mixed at two to one ratio by weight with the cement with a ramming consistency and shall 
have a minimum compressive strength of 15 N/mm2 at 7 days. 

NON-SHRINK CEMENT BASED GROUT 
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        Non-shrink cement based grout must have a full range of consistencies, including dry pack, 
plastic and flowable state to be suitable for used in a variety of applications. Grout should be 
capable of being pumped flowable without segregation. Vibration only when expressly stated 
by manufacturer. Grout working time shall be minimum of 60 minutes regardless of application 
consistency used. The grout shall contain no metallic substances (catalyzed or non 
catalyzed), aluminum powder, water reducing agents, fluidizers, accelerators, super 
plasticizers, or other materials known to increase drying shrinkage and/ or compromise long 
term durability. Non-shrink cement based grout shall have a minimum compressive strength of 
50 N/mm2 at 7 days. 

NON-SHRINK EPOXY GROUT 

Grout shall be 100 % solids system with the ability to be placed in flowable state. Non-shrink 
epoxy shall have a minimum allowable compressive strength of    60 N/mm2 at 7 days. 

          GROUT TYPE SELECTION

        When the application is an unobstructed bearing plate or void which is not subject to impact or 
vibrations and allows the easy placement of grout without undue man-hour expenditure, used 
a sand cement dry pack or an ordinary mortar grout. 

        If one of the criteria cited above is not met (i.e. obstructed bearing plate or void or subject to 
impact or vibration) then use a pre-packaged, pre-measured, non-shrink, cement based grout. 

STORAGE

        Non-shrink cement based grout and epoxy grout aggregates shall be prepared by contractor 
in sound, dry bags and epoxy grout liquid components in sealed hardener and resin 
containers. Contractor shall be responsible for storing the grout in a dry, weatherproof area 
and within a temperature range of 4 °C to 32 °C. 

        Any material which becomes damp or otherwise defective shall be immediately removed from 
the site by contractor at his own expense. 

SURFACE PREPARATION

All surfaces to be grouted shall be entirely free of oil, grease, dirt, wax, laitance, curing 
compounds and other foreign substances that may interfere with complete bearing or bonding. 

        When removing laitance, a hand held pneumatic chipping hammer shall be of the largest tool, 
contractor shall take the utmost care to prevent any possible structural damage that could be 
caused by improperly or negligently removing the laitance. 

        When any cement based grouts are used, concrete surfaces shall be saturated with water for 
24 hours prior to grout placement. Excess water shall be removed just prior to grouting. 

        When epoxy grouts are used, all surfaces shall be made completely dry prior to grouting. 

         LEVELLING AND ALIGNMENT

        Prior to commencing grouting equipment bases, column bases or anchor bolts, leveling and 
alignment shall be performed to place and maintain said items in their final position during 
grouting.  A minimum grout space of 25 mm shall be provided unless specified otherwise on 
the drawing. All metal surfaces which are to be in direct contact with the grout shall be 
thoroughly cleaned and made free of all grease, oil, dirt, wax or other foreign substance. 
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        Leveling shims shall be removed when they would prevent uniform bearing under the base 
support such as tower bases rings. Removal of the shim shall be delayed long enough to 
ensure against disturbing the grout. Voids where shims have been removed shall be 
completely packed with grout before finishing. 

MIXING

Grout types shall be mixed according to manufacturer’s recommended procedures. Epoxy 
grout component ratio shall not be changed from that recommended by the manufacturers. No 
solvent or thinners shall be added to the mix. The amount of water added to a non-shrink 
cement based grout will determine its consistency. The lowest water/ grout ratio need to get 
the grout in place should be used. 

PLACEMENT

        Grout placement shall proceed in a manner that assures the filling of all voids and the intimate 
contact of grouting materials with surfaces to be grouted. The placement of grout shall be 
rapid and continuous so as to avoid cold joints under any base plate. All grouting shall be 
done in one direction only, placing grout on one side and working it to the other. Placement 
will be such as to provide full and uniform bearing under all foundation bearing surfaces. All 
exposed grout shall be provided with a 25 mm, chamfer, unless otherwise directed by 
purchaser’s Owner/Owner’s Representative. 

CURING

        Grout shall be cured according to manufacturer’s recommendations. Forms shall remain in 
place with a minimum of 24 hours regardless of whether grout is cement based or epoxy. 
Cement based grout shall be protected from extreme drying conditions. Epoxy grout shall not 
be wet cured. The temperature of the base plate, concrete foundations and grout shall be 
maintained between 4°C and 32 °C during grouting and for a minimum of 24 hours thereafter. 
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1.0    INTRODUCTION 

This specification deals with masonry and allied works in foundation, plinth and 
superstructure. 

2.0    MATERIALS 

Bricks for masonry in foundations, walls and other locations shall be common burnt clay 
building bricks having minimum crushing strength of 7.5 N/sq.mm. or such other strength as 
may be described in the Schedule of Items, when tested in accordance with IS : 1077-1992 
"Common Burnt Clay Building Bricks". They shall be sound, hard and thoroughly well burnt, 
with uniform size having rectangular faces with parallel sides and sharp straight right angled 
edges and be of uniform colour with fine compact uniform texture. Bricks shall be of uniform 
deep red cherry or copper colour. They shall be free from flaws, cracks and nodules of free 
lime. Water absorption after 24 hours immersion in cold water shall be not more than 20% by 
weight. They shall not absorb more than 10% by weight of water after immersion for six 
hours. They shall emit a clear metallic ringing sound when struck by a mallet and shall not 
break when dropped on their face, from a height of 60 cm.  

Fractured surface shall show homogeneous, fine grained uniform texture, free from cracks, 
air holes, laminations, grits, lumps of lime, efflorescence or any other defect which may 
impair their strength, durability, appearance and usefulness for the purpose intended. Under 
burnt or vitrified bricks shall not be used.  

Samples of bricks brought to the site shall be tested periodically for compression and other 
tests according to IS: 3495 (Parts-1 to 4) -1992 "Method of Test for Burnt Clay Building 
Bricks". Where the size of bricks is not specifically mentioned, it shall be taken to mean 
conventional sizes as is commonly available in the area. In case modular bricks are to be 
used, it shall be accordingly specified in Schedule of Items. The bricks shall be classified on 
the basis of average compressive strength as given in Table 1 of IS: 1077-1992. 

Bricks shall be unloaded by hand and carefully stacked and all broken bricks shall be 
removed from the site. 

3.0    SAMPLES AND INSPECTION 

Representative samples shall be submitted by the contractor and approved samples 
retained by the Engineer for comparison and future reference. Bricks shall be obtained from 
approved manufacturer. All bricks shall be subject to inspection on the site and shall be to 
the approval of the Engineer who may reject such consignment as are considered by him to 
be inferior to the quality specified. The Contractor shall provide all labour required for 
inspection and conduct such test as shall be required by the Engineer without additional 
charges. 
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4.0    SELECTION OF MORTARS 

Mortar for masonry shall conform generally to IS: 2250-1981 "Code of Practice for 
Preparation and Use of Masonry Mortars", and proportion shall be as specified in the 
drawing or in the Schedule of Items. 

Cement mortar shall be prepared by mixing cement and sand in specified proportion. It is 
convenient to take unit of measurement for cement as a bag of cement weighing 50 Kg 
equivalent to 0.035 cubic meters. Sand is measured in boxes of suitable size (say of 40 x 35 
x 25 cm). It shall be measured on the basis of dry volume. In case of damp sand, the 
quantity shall be increased suitably to allow for bulkage in accordance with IS:2386-1963 
(part-III) or by any approved method. 

The mixing of the mortar shall be done preferably in a mechanical mixer. This condition may 
be relaxed by the engineer taking into account the nature, magnitude and location of the 
work. If mixed in the mixer, cement and sand in the specified proportion shall be fed in the 
mixer and mixed dry thoroughly, water shall be then added gradually and wet mixing 
continued for at least 3 minutes. In case of hand mixing also after mixing dry on a water-tight 
masonry platform, water shall be added and the mortar turned over and over, backward and 
forward several times. 

Fresh mixed mortar, in case becoming stiff due to evaporation of water may be re-tempered 
by adding water as frequently as needed to restore the requirement of the consistency but 
this shall be permitted only upto a maximum of 2 hours from the time of addition of cement in 
the mortar. 

5.0    STORAGE AND HANDLING  

Bricks shall not be dumped at site. They shall be carefully handled and carefully stacked in 
regular tiers to avoid breakage and defacement of bricks and prevent contamination by mud 
or other materials. Bricks selected for different situations of work shall be stacked separately. 

6.0    SOAKING & CLEANING  

Bricks required for masonry shall be cleaned to be free from dirt, dust and sand and fully 
soaked in clean water by submerging in vats before use, till air bubbling ceases. The bricks 
shall not be too wet at the time of use. After soaking they shall be removed from the tank 
sufficiently early so that at the time of laying they are skin dry and stacked on a clean space. 

7.0    LAYING  

Brickwork in general shall be as per IS 2212-1991. Bricks shall be laid in English bond, 
unless otherwise specified, with frogs upward over a full bed of evenly laid mortar, and 
slightly pressed and tapped into final position to the lines levels and shape as shown in the 
drawing fully embedded in mortar. All joints including inside faces shall be flushed and 
packed. Not more than 8 courses shall generally be laid in a day. The first course itself shall 
be made horizontal by providing enough mortar in the bed joint to fill up any undulations. The 
horizontality of courses and the verticality of wall shall be checked very often with spirit level 
and plumb bob respectively. 
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Horizontal joints shall be truly horizontal and vertical joints shall line up in every alternate 
course. The joints shall not exceed 10 mm in thickness and shall be well finished and neatly 
struck. The joints shall be kept uniform throughout the brick work. All the brick joints of the 
face works shall be neatly raked out to a minimum depth of 15 mm with the help of raking 
tools and the faces of brick wall cleaned with wire brush to remove any splashes of mortar 
before the close of the day's work, while the mortar is still green and the last brick layer shall 
be cleaned with wire brush and the frogs free from mortar. 

Walls coming in contact with R.C.C. structures shall perfectly be bonded with M.S. inserts or 
lugs where shown on drawings and the sides butting against the R.C.C structures neatly and 
efficiently flashed and packed with rich mortar & cement slurry at no extra cost. Where such 
lugs are not required to be provided, brick work shall be built tightly against columns, slabs 
or other structural parts, around door and window frames with proper distance to permit 
caulked joint. Where drawings indicate structural steel column or beam to be partly or wholly 
covered with brick work, bricks shall be built closely against all flanges and webs, with all 
spaces between steel and brick work filled solid with mortar not less than 10 mm thick. 

Damaged or broken brick or brick bats shall not be used in brick work. Cut bricks may be 
used to complete bond or as closers or around irregular openings. 

Bricks shall not be thrown from heights to the ground, but shall be handled carefully and put 
gently in position to avoid damaging the edges. Selected bricks of regular shape and 
dimension shall be used for face work. 

Making of grooves, sleeves and chases shall be done, during the construction, to the lines, 
levels and position as shown in the drawing or as instructed by the Engineer. Such sleeves 
shall slope outward in external walls so that their surface cannot form channels for the easy 
passage of water inside. 

Fixtures, plugs, frames, pipes, inserts etc., if any, shall be built in at the right places to the 
lines & levels as shown in the drawings while laying the course and not later by disturbing 
the brick work already laid. 

Brick walls of one brick thick or less shall have one selected face in true plane and walls 
more than one brick thick shall have both the faces of wall in true plane. 

All connected brick wo rk shall be carried out simultaneously with uniform heights throughout 
the work, and in exceptional cases, with the approval of the Engineer, the brick work built in 
any part of the work may be lower than another adjoining wall/connected wall by a maximum 
of one meter and the difference in height of adjoining wall/connecting wall shall be raked 
back according to bond by stepping at an angle not steeper than 45 degree, without 
sacrificing the necessary bond, horizontality of layers, verticality of joints and the wall. 

8.0     PROTECTION OF BRICK WORK 

The brick wall shall be protected and covered with gunny bags or water proof sheets from 
the effects of inclement weather, rain, frost, etc. during the construction and until the mortar 
sets. Care shall be taken during construction that the edges of jambs, sills and soffits of 
openings are not damaged. 
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9.0    CURING 

Masonry in cement or composite mortar shall be kept continuously moist on all faces for a 
minimum period of 7 days by means approved by the Engineer. 

10.0    SCAFFOLDING

Necessary and suitable scaffolding shall be provided at all heights to facilitate the 
construction of brick wall. Scaffolding shall be sound, strong and all supports and other 
members shall be sufficiently strong and rigid, stiffened with necessary bracings and shall be 
firmly connected to the walls securing them against swing or sway. Planks shall be laid over 
the scaffolding at required levels. Scaffolding shall preferably be of tubular steel, although 
the Engineer may permit other material, depending upon the circumstances. 

Scaffolding shall be double, having two sets of vertical supports, particularly for the face wall 
and all exposed brick work. Single scaffolding may be used for buildings upto two storeys 
high or at other locations, if permitted by the Engineer. In such case the inner ends of 
horizontal members shall rest in holes provided in header course only. Such holes shall not 
be allowed in pillars under one meter in width, or immediately near the skew backs or 
arches. The holes thus left in masonry shall be filled with bricks set in rich mortar and the 
surface made good on removal of scaffolding. 

If for any reason the Contractor is required to erect scaffolding in property other than that 
belonging to the Owner, including municipal corporation or local bodies, necessary 
permission shall be obtained by the Contractor from the appropriate authorities and 
necessary licensing fees if any shall have to be borne by him. 

All scaffoldings once erected shall be allowed to remain in position, efficiently maintained by 
the Contractor, till all the finishing works required to be done are completed and shall not be 
removed without the approval of the Engineer. The Contractor shall allow workmen of other 
trades to make reasonable use of the scaffolding without any extra cost. 
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1.0 INTRODUCTION 

This specification covers the material and workmanship requirements for the Plastering works 
as applicable.  

2.0 MATERIALS 

CEMENT

Ordinary Portland cement / Portland slag cement complying with the requirements of IS: 
269-1989 and I.S. 455-1989 respectively shall be used. 

SAND

Sand for plaster and pointing shall conform to IS: 1542. Sand shall be hard, durable, clean 
and free from adherent coatings and organic matter and shall not contain any appreciable 
amount of silt, day bails or pellets. Sand shall not contain harmful impurities such as iron 
pyrites, coal particles, lignite, mica shale etc. 
Sand whose grading falls outside the limits of IS: 460 due to excess or deficiency of coarse 
or fine particles shall be processed to comply with the standards. 
Fine sand shall be obtained from river beds not affected by tidal water of the sea and shall 
be clean, sharp and free from excessive deleterious matter. The sand shall not contain more 
than 8 per cent of mud and silt as determined by field test with a measuring cylinder. 

WATER

Water used for mixing concrete and mortar and for curing shall be clean and free from 
injurious amounts of oil, acid, alkali, salts, sugar, organic materials or other substances 
that may be deleterious. The pH value of water shall generally be not less than '6'. Water 
has to meet the requirements mentioned in clause 4.3 of IS: 456-2000. Water shall be 
obtained from an approved source. 

CEMENT MORTAR

Cement mortar shall be prepared by mixing cement and sand in specified proportion. It 
is convenient to take unit of measurement for cement as a bag of cement weighing 50 
Kg equivalent to 0.035 cubic meters. Sand is measured in boxes of suitable size (say of 
40 x 35 x 25 cm). It shall be measured on the basis of dry volume. In case of damp 
sand, the quantity shall be increased suitably to allow for bulkage in accordance with 
IS:2386-1963 (part-III) or by any approved method. 

The mixing of the mortar shall be done preferably in a mechanical mixer. This condition 
may be relaxed by the engineer taking into account the nature, magnitude and location 
of the work. If mixed in the mixer, cement and sand in the specified proportion shall be 
fed in the mixer and mixed dry thoroughly, water shall be then added gradually and wet 
mixing continued for at least 3 minutes. In case of hand mixing also after mixing dry on a 
water-tight masonry platform, water shall be added and the mortar turned over and over, 
backward and forward several times. 

Fresh mixed mortar, in case becoming stiff due to evaporation of water may be re-
tempered by adding water as frequently as needed to restore the requirement of the 
consistency but this shall be permitted only up to a maximum of 2 hours from the time of 
addition of cement in the mortar. 
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CEMENT MORTAR WITH WATERPROOFING COMPOUND

Waterproof compound shall conform to IS: 2645 of approved make. The compound shall be 
well mixed with dry cement in the proportion of 3% by weight or as recommended by 
manufacturer.

3.0       WORKMANSHIP

PREPARATION OF BACKGROUND SURFACE

The surface shall be cleaned of all dust, loose mortar droppings, traces of algae, 
efflorescence and other foreign matter by water or by brushing. Smooth surfaces shall be 
roughened by wire brushing or hacking for non-hard and hard surfaces respectively. 
Projections on surfaces shall be trimmed wherever necessary to get even surfaces. In case 
of brick/stone masonry, raking of joints shall be carried out wherever necessary. The 
masonry shall be allowed to dry out for sufficient period before carrying out the plaster work. 
The masonry shall not be soaked but only damped evenly thereafter before applying the 
plaster. 
In case of concrete work, projecting blurs of mortar formed due to the gaps of joints in 
shuttering shall be removed. Such surface shall be scrubbed clean with wire brushes. The 
surface shall be pock marked with a pointed tool at spacing of not more than 50 mm centers, 
the pocks being made not less than 3 mm deep to ensure a proper key for the plaster. The 
surface shall be washed off and cleaned of all oil, grease etc. and well wetted before the 
plaster is applied. 

SEQUENCE OF OPERATIONS

For external plaster, the plastering operations shall be started from the top floor level and 
carried downwards. For internal plaster, the plastering may be started wherever the building 
frame, roofing and brick work are ready. 
The surfaces to be plastered shall first be prepared as described in ‘Preparation of 
background surface. The first layer shall then be applied to ceilings. After the ceiling plaster 
is complete and scaffolding for the same removed, plastering on wall shall be started. After a 
suitable time interval as detailed under various types of plaster in subsequent paras, 
depending upon the type of mortar, the secondary layers if required shall be applied. After a 
further suitable time interval as detailed under various type of plaster in subsequent paras, 
the finishing coat shall be applied first to the ceiling and then to the walls. 
Plastering of cornices, decorative features, etc. shall be completed before the finishing coat 
is applied. Unless otherwise specified corners and edges shall be rounded off to a radius of 
25 mm, such rounding off shall be complete along with the finishing coat to prevent any joint 
marks showing out later. 

SCAFFOLDING

Refer specification for structural concrete 

DAMAGE RECTIFICATION

Any cracks, damages, any part of work which sound hollow when tapped or found damaged 
or defective otherwise shall be cut out in rectangular shape and redone as directed by 
Owner/Owner’s Representative. 
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4.0       APPLICATION OF PLASTER 

ONE LAYER PLASTER WORK

               To ensure even, specified thickness, plaster of 150 mm x 150 mm shall be first applied 
horizontally and vertically at not more than 2 meter interval over the entire surface to serve 
as gauges. The surface of these gauged areas shall be truly in the plane of the finished 
plaster surface. The mortar shall be brought to true surface by working with a wooden 
straight edge reaching across the gauges with small upward and sideways movements at a 
time. Finally the surface shall be finished off true with a trowel or wooden float to obtain a 
smooth texture. Excessive trowelling or overworking the float shall be avoided. All corners, 
arises, angles and junctions shall be truly vertical/horizontal and shall be carefully finished. 
Rounding or chamfering of corners, arises, junctions etc. shall be carried out with proper 
templates to the size required. 
In suspending the work, the plaster shall be left, cut clean to line, both horizontally and 
vertically. When recommencing the plastering the edge of the old work shall be scrapped 
clean and wetted before plastering the adjoining area. Plastering work shall be closed on the 
border of the wall and nearer than 150 mm to any corners or arises and shall not be closed 
on the body of the features such as plaster bands, cornices nor at the corners or arises. 

TWO LAYER PLASTER WORK

FIRST OR UNDER LAYER 

 The first or under layer of the specified thickness shall be applied as described above or 
mentioned in drawing. Before the first coat hardens, surface of it shall be beaten up by 
edges of wooden tapers and close dents shall be made on the surface. The subsequent coat 
shall be applied after this coat has been allowed to set for 3 to 5 days depending upon 
weather conditions. The surface shall not be allowed to dry during this period. 

SECOND OR FINISHING LAYER

The second layer shall be complete to the specified thickness in the same manner as for first 
layer. 

CURING

 Curing shall be started 24 hours after finishing the plaster. The plaster shall be kept wet for a 
period of 7 days. During this period the plaster shall be suitably protected from all damages 
at the Contractor’s expense by such means as approved by the Owner/Owner’s 
Representative. The date of execution of plastering shall be marked on the plastering to 
ensure the proper duration of curing. 

     5.0 POINTING 

 Pointing shall be of the type specified such as flush, cut or weather struck, raised and cut etc. 

             PREPARATION OF BASE SURFACE

               The joints shall be raked to such a depth that the minimum depth of the new mortar 
measured from either the sunk surface of the finished pointing or from the edge of the brick 
shall be less than 20 mm. 

MORTAR
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 Mortar shall be in accordance with the specifications of cement mortar as described above. 

 APPLICATION OF MORTAR AND FINISHING

 The mortar shall be pressed into the raked out joints with a pointing trowel according to the 
type of pointing specified. The mortar shall be spread over the corner edges or surfaces of 
the masonry. The pointing shall then be finished with the pointed tool. The superfluous 
mortar shall be cut off from the edges. 

 FLUSH POINTING

 The mortar shall be pressed into joints and shall be finished off flush and leveled. The edges 
shall be neatly trimmed with trowel and straight edges. 

 CUT OR WEATHER STRUCK POINTING

 The mortar shall first be pressed into joints. The top of the horizontal joints shall then be 
neatly pressed back by about 15 mm with the pointing tool so that the joint is sloping from 
top to bottom. The vertical joint shall also be similarly pointed. The junctions of vertical joints 
with the horizontal joints shall be at true right angles in case of brick and coursed rubble 
masonry. 

 RAISED AND CUT POINTING

 This type of pointing shall project from the wall facing with its edges cut parallel so as to 
have a uniformly raised band about 6 mm and width 10 mm more as directed. The pointing 
shall be finished to a smooth but hard surface. 



GAIL INDIA LIMITED 

TECHNICAL SPECIFICATION FOR 
STRUCTURAL STEEL WORKS

GAIL-STD-CV-DOC-TS-008

      
      

   
0 22.01.19 ISSUED FOR BID SS UN SKK 

Rev Date Purpose Prepared 
By 

Checked 
By 

Approved 
By 



Standard Specification 

TECHNICAL SPECIFICATION FOR 
STRUCTURAL STEEL WORKS 

Doc No. Rev
GAIL-STD-CV-DOC-TS-008 0

Page 2 of 10 

CONTENTS

1.0 INTRODUCTION………………………………………….………………………………....3 

2.0 MATERIALS ………………………………………………………………………………….3 

3.0 CONNECTION DESIGN AND FABRICATION DRAWINGS .......................................4 

4.0 FABRICATION ………………………………………………………………………………4 

5.0 ERECTION ………………………………………………………………………………......6 

6.0 INSPECTION ……………………………………………………………………………....10 

7.0 STORAGE AND HANDLING ………………………………………………………….....10 

8.0 PAINTING ………………………………………………………………………………..…10 



Standard Specification 

TECHNICAL SPECIFICATION FOR 
STRUCTURAL STEEL WORKS 

Doc No. Rev
GAIL-STD-CV-DOC-TS-008 0

Page 3 of 10 

1.0      INTRODUCTION 

This Specification defines the requirements for the supply, fabrication and erection of 
structural steel work, design of connections and preparation of fabrication drawings for 
buildings, plant and equipment supports, stairways, access platforms, steel flooring, ladders 
and the like. This Specification does not include the requirements of protective treatment like 
painting, fireproofing, jetty and other marine structures. 

2.0      MATERIALS 

All materials used in the Works shall be new, first quality steel of Indian manufacture free from 
laminations, seams, blisters and other harmful defects and shall comply with the appropriate 
Indian Standards. 
Manufacturer or Laboratory test certificates in accordance with the requirements of the 
relevant Indian Standards shall be supplied to the Engineer-In-Charge in respect of all 
materials to be used in the Works, prior to commencement of fabrication. 

STRUCTURAL STEEL

Unless specified otherwise, structural steel used in the Works shall comply with the 
requirements of IS 2062 and be of Grade Fe 410WB specified therein. Hot rolled sections 
shall be Indian Standard Sections in accordance with IS 808. The thickness tolerance for 
plates and flats shall be as specified in IS 1852. The deviation over or under the nominal 
thickness shall be equal to half the total thickness tolerance. Steel shall be marked in 
accordance with IS 2062. Members in steel grades other than Grade A shall have additional 
marks of a form and in positions to be agreed with the Engineer-In-Charge. When design 
drawing do not specify grade of steel intended for connections and fittings, IS 2062 Grade Fe 
410 WB or BS EN 10025 Grade 430 B shall be used. Steel for cold rolled sections shall be as 
per IS 801. Hollow rectangular / square sections shall conform to IS 4923. Steel Tubes shall 
conform to IS 1161. 

          BOLTS, NUTS AND WASHERS

Bolts and nuts shall comply with IS 1363, IS 1367, IS 3757 and IS 6639 as appropriate. Nuts 
shall be of at least the strength grade appropriate to the grade of bolts or other threaded 
elements with which they are used. 
Plain washers for use with ordinary bolts and nuts shall comply with IS 5369. Tapered 
washers shall comply with IS 5372 or IS 5374 as applicable.  
High tensile bolts of strength grade 8.8 shall comply with requirements of IS 3757 or BS 3692. 
Dimensional requirements to comply with IS 3757. Bolt shall be of product grade C to IS 1367 
part 2 and mechanical properties to IS 1367 part 3.  
Nuts shall be heavy hex Grade 4 conforming to IS: 1363 Part 3 and 1367 Part 2 for ordinary 
strength bolts and heavy hex Grade 8 conforming to IS: 6623 for high tensile bolts. 
All Bolts, Nuts and Washers shall be hot-dip galvanized in accordance with IS 1367 (part 13) 
or in accordance with BS 4921. 

WELDING CONSUMABLES

Welding consumables, used for metal arc welding of steels complying with IS 2062, shall 
comply with IS 814. Welding consumables and procedures shall be such that the mechanical 
properties of deposited weld metal are not less than the respective minimum values for the 
parent metal being welded. 
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          STEEL GRATING AND STAIR TREADS

Steel grating and stair treads shall be open grid rectangular pattern complying with Standard 
drawings. 

3.0     CONNECTION DESIGN AND FABRICATION DRAWINGS 

Before commencing of job, all related detailed engineering documents shall be approved. 
Structural steel work shall be designed in accordance with IS 800. The design of ladders, 
platforms, handrails, stairways and the like shall be in accordance with Standard Drawings. 

DESIGN DETAILS 

Connections made in the shop shall be either bolted or welded. Connections made on site 
shall generally be bolted. Welded site connections shall be permitted only when specified on 
design drawings or with prior permission of the Engineer-In-Charge. Bolted connections shall 
contain a minimum of two bolts each. Bolts smaller than M16 shall not be used without prior 
approval of the Engineer-In-Charge. Tapered washers shall be used for bolts passing through 
tapered sections.  
The thickness of gusset plates and welded end plates shall be not less than 8 mm. 
Connections shall not generally project above the level of the top of steel work. In the case of 
pipe racks the top of steel work shall be free from projections within the width of the rack. 
All grating floor panels shall be fixed to supporting steel work by means of positive non-slip 
flooring grips and all panels shall be side-bolted together with two 6 mm diameter galvanised 
bolts per side. 
The design drawing shall show the position on the structure where temporary bracing or 
restraints are to be provided until walls / floors and other non steel structures are built. 

4.0     FABRICATION 

Fabrication shall be carried out in accordance with the requirements of IS 800. Fabricated 
structural steel work shall be within the tolerances specified in IS 7215. The radius of re-
entrant flame cuts shall be as large as possible but not less than 20mm, except in small 
members where this is impracticable. 
Ends of columns shall generally be gas flame cut and ground where steelwork fabrication is 
carried out on site. For critical and highly stressed structures fabricated in off-site workshops, 
ends of columns shall be sawn square and base plate surface machined prior to welding, as 
called for on the design drawings. Joint assembly of column and base plate shall be jigged. 
Frames, platforms, stairs and handrails shall be shop assembled in the largest units suitable 
for handling and transportation. All fabricated frames shall be suitably braced to prevent 
distortion during transit. 
Where fillet welds to very thick column base plates are called for on the design drawings, 
preheating of the plate may be required to retard cooling rate and reduce shrinkage stresses 
and shall be incorporated in the welding procedures. 

IDENTIFICATION

At all stages of fabrication, structural steel members shall be positively identified by a suitable 
marking scheme. 
For the purposes of marking for erection, every part shall be marked with a durable and 
distinguishing mark in such a way as not to damage the material. For small members which 
are delivered in bundles or crates, the required marking shall be done on small metal tags 
securely tied to the bundle. 
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STRAIGHTENING

All materials shall be straight and, if necessary before being worked shall be straightened 
and/or flattened (unless required to be of curvilinear form) and shall be free from twists. 
Rolled Sections and plates shall be clean, free from kinks, bends or twists, and straight within 
the tolerances allowed by IS 1852 “Specification for Rolling and Cutting Tolerances for Hot 
Rolled Steel Products”. 
Where straightening is necessary, it may be carried out by mechanical means or by the 
application of a limited amount of localized heat. The temperature of heated areas, measured 
by methods approved by the Engineer-In-Charge shall not exceed 600°C 
Rolled sections and plates with major defects shall be returned to Supplier for replacement. 

CLEARANCES

The erection clearance for ends of members with web cleats or end plates shall be not greater 
than 2 mm at each end. The erection clearance at ends of beams without web cleats and end 
plates shall be not more than 3 mm at each end but where for practical reasons, greater 
clearance is necessary, suitably designed seating approved by the Engineer-In-Charge shall 
be provided. 

CUTTING

Prior to cutting, all members shall be properly marked showing the requisite cut length/width, 
connection provisions e.g. location and dimensions of holes, welds, cleats, etc. Marking for 
cutting shall be done judiciously so as to avoid wastages or joints as far as possible. 
Cutting shall be by sawing, shearing, cropping or machine or hand flame cutting. Hand flame 
cutting shall be used only where it is impractical to use machine flame cutting and for 
notching, or for the completion of the formation of slotted holes. Electric metal arc cutting shall 
not be permitted. 
Cut edges shall be true to profile and be free from major notches and sharp edges and shall 
be dressed immediately by grinding. 
Where members are notched to fit other members the notches shall be as small as practicable 
and chamfered at re-entrant corners with a minimum radius of 6 mm. 

HOLES

All holes for fasteners or pins shall be drilled except as permitted otherwise herein. All 
matching holes for fasteners or pins shall register with each other so that fasteners can be 
inserted freely through the assembled members in a direction at right angles to the faces in 
contact. 
Holes for ordinary bolts of property class below 8.8 in light roof members or other light framing 
and in connecting angles and plates other than splices, may be punched full size through 
material not thicker than the diameter of the hole, provided that the punching does not unduly 
distort the material. 
Slotted holes shall either be punched in one operation or formed by drilling two holes and 
completed by cutting, grinding or filing the surface smooth. 
Burrs shall be removed from holes before assembly except that where holes are drilled in one 
operation through parts clamped together which would not otherwise be separated after 
drilling, they need not be separated to remove the burrs. 
For bolts not exceeding 24 mm diameter, holes shall be not more than 1.5 mm greater in 
diameter than the bolt and for bolts over 24 mm diameter, holes shall be not more than 2 mm 
greater in diameter than the bolts, except in steel base plates and where otherwise specified 
on the Drawings. 
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All matching holes for fasteners or pins shall register with each other so that fasteners can be 
inserted without undue force through the assembled members in a direction at right angles to 
the faces in contact. Drifts may be used but holes shall not be distorted. All unused drilled 
holes shall be plugged by welding. 

JOINTS IN COMPRESSION

Abutting surfaces dependent on contact for the transmission of load shall be within the 
specified tolerances. 

SPLICING

Splicing of built up/compound/latticed sections shall be done in such a fashion that each 
component of the section is jointed in staggered manner. 
Where no butt weld is used for splicing, the meeting ends of two pieces of joint/channel/built 
up section shall be ground flush for bearing on each other and suitable flange and web splice 
plates shall be designed and provided for the full strength of the flange/web of the section and 
bolts/welds designed accordingly. 
Where full strength butt weld is used for splicing (after proper edge preparation of the web and 
flange plates) of members fabricated out of joist/channel/built up section, additional flange and 
web plates shall be provided over and above the full strength butt welds, to have 40% strength 
of the flange and web. 
Where a cover plate is used over a joist/channel/section the splicing of the cover plate and 
channel/joist section shall be staggered by minimum 500 mm. Extra splice plate shall be used 
for the cover plate and joist/channel section. 

5.0 ERECTION 

Prior to erection, the Contractor shall carry out an inspection of the location and level of the 
prepared foundations and anchor bolts, and advise the Engineer-In-Charge of his findings.  
Erection shall be carried out in accordance with the requirements of IS 800. 
All components shall be erected within the specified tolerances and in such a manner so that 
they are not bent, twisted or otherwise damaged and the specified cambers are provided 
when required. Drifting to align holes shall not enlarge the holes or distort the metal. Holes 
which cannot be aligned without distortion shall be a cause for rejection unless enlargement 
by reaming is specifically approved by the Engineer-In-Charge. Holes shall not be made by 
gas cutting. Throughout the erection of the structure, the steel work shall be securely bolted or 
fastened in order to ensure that it can adequately withstand all loadings liable to be 
encountered during erection, including where necessary, those from erection plant and its 
operation. Any temporary bracing or temporary restraint shall be left in position until such time 
as erection is sufficiently advanced so as to allow its safe removal. 
All connections for temporary bracings, members, etc. to be provided for erection purposes 
shall be so made that they do not weaken the permanent structure or impair serviceability. 
No permanent bolting or welding shall take place until the steel work has been properly 
aligned and the erection has been approved by the Engineer-In-Charge. 
Connected parts shall be firmly drawn together. If there is a gap remaining which may affect 
the integrity of the joint, the joint shall be remade after insertion of a suitable pack. Where 
parts cannot be brought together by drifting without distorting the steelwork, rectification may 
be made by reaming, provided the design of the connection will allow for larger diameter holes 
and bolts, and is approved by the design Engineer-In-Charge. 
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WELDING

Welding of structural steel shall be in accordance with IS 9595 and IS 816.For welded parts, 
all mating surfaces shall be sealed by welding against the ingress of moisture. Welding shall 
be carried out by suitably qualified welders who have satisfactorily completed the appropriate 
tests laid down in IS 7310. All welding shall be carried out under the direction of a competent 
Welding Technologist. The minimum size of fillet weld shall be 6 mm. The Contractor shall 
make necessary arrangement for providing sufficient number of welding sets of the required 
capacity, all consumables, cutting and grinding equipment with requisite 
accessories/auxiliaries, equipment and materials required for carrying out various tests such 
as dye penetration, magnetic particle, ultrasonic and the like. Adequate protection against rain 
and strong winds shall be provided to the welding personnel and the structural members 
during welding operation. Welding shall not be carried out in the absence of such protection. 
It shall be the responsibility of the Contractor to ensure that all welding is carried out in 
accordance with this specification and relevant IS Codes. The Contractor shall provide all the 
supervision to fulfill this requirement. 

PREPARATION OF MEMBER FOR WELDING

EDGE PREPARATION 

Edge preparation/leveling of the fusion faces for welding shall be done strictly in accordance 
with the dimensions shown in the drawings. 
In case, the same are not indicated, edges shall be prepared (depending on the type of weld 
indicated in the drawing) in accordance with the details given in IS 9595. Leveling of fusion 
faces shall be approved by the Engineer. The tolerance on limits of gap, root face and 
included angle shall be as stipulated in IS 9595. 

CLEANING 

Welding edges and the adjacent areas of the members (extending up to 20 mm) shall be 
thoroughly cleaned of all oil, grease, scale and rust and made completely dry. Gaps between 
the members to be welded shall be kept free from all foreign matter. 

PREHEATING 

Preheating of members shall be carried out as per IS 9595 when the base metal temperature 
is below the requisite temperature for the welding process being used. Preheating shall be 
done in such a manner that the parts, on which the weld metal is being deposited, are above 
the specified minimum temperature for a distance of not less than 75 mm on each side of the 
weld line. The temperature shall be measured on the face opposite to that being heated. 
However, when there is access to only one face, the heat source shall be removed to allow 
the temperature equalization (1 minute for each 25 mm of plate thickness) before measuring 
the temperature. 

GRINDING 

Column splices and butt joints of struts and compression members (depending on contact for 
load transmission) shall be accurately ground and close-butt end over the whole section with a 
tolerance not exceeding 0.2 mm locally at any place. In column caps and bases, the ends of 
shafts together with the attached gussets, angles, channels etc. shall be accurately ground so 
that the parts connected butt over minimum 90% surface of contact. In case of connecting 
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angles or channels, care shall be taken so that these are fixed with such accuracy that they 
are not reduced in thickness by grinding by more than 2 mm. Ends of all bearing stiffeners 
shall be ground to fit tightly at both top and bottom. Similarly bottom of the knife edge supports 
along with the top surface of column brackets shall be accurately ground to provide effective 
bearing with a tolerance not exceeding 0.22 mm locally at any place. 
Slab bases and caps shall be accurately ground over the bearing surfaces and shall have 
effective contact with the ends of stanchions. Bearing faces which are to be grouted need not 
be ground if such faces are true and parallel to the upper faces. 

          WELDING PROCESSES

Welding of various materials under this specification shall be carried out using one or more of 
the following processes. 

 Manual Metal Arc Welding Process (MMAW) 
 Submerged ARC Welding Process (SAW) 
 Gas Metal Arc Welding Process (GMAW) 
 Flux Cored Arc Welding Process (FCAW) 

The welding procedure adopted and consumables used shall be specifically approved by the 
Engineer. 

                    NON DESTRUCTIVE TESTING OF WELDS

Visual inspection shall be made in accordance with guidance given in IS 822 or BS 5289 after 
completion of all welding over the full length of the weld. All NDT shall be performed by 
personnel qualified to a recognized national or international standard (e.g. PCN, ASNT Level 
II, etc.) Magnetic particle inspection (MPI) shall be in accordance with the recommendations 
given in IS 5334 or BS 6072.Dye penetrant inspection (DPI) may be used in accordance with 
the recommendations given in IS 3658 or BS 6443. The test results shall be recorded and be 
available for inspection by the Engineer in charge. Where ultrasonic examination is required, it 
shall be made in accordance with IS 4260 or BS 3923 Part 1, level 2 

BOLTING

Bolts of property class 4.6 shall generally be used for all connections including bracing and 
column splices. However, for connections resisting large moments and forces, bolts of 
property class 8.8 shall be used with the prior approval of the Engineer-In-Charge. 
Where necessary the connected parts shall be firmly drawn together. Steel packing plates 
shall be provided where necessary to ensure that the total remaining gap between adjacent 
surfaces does not exceed 2 mm. 
The length of bolt shall be such that at least one clear thread shows above the nut after 
tightening and at least one thread plus the thread run out is clear between the nut and the 
unthreaded shank of the bolt. The threaded length shall be clear of the joint mating surfaces.  
Washers shall be provided under the element (nut or bolt head) turned during tightening. 
Nuts used on connections subject to vibration shall be secured to prevent loosening. Self-
locking nuts shall be used or else the nuts shall be secured by the use of locknuts or upsetting 
of the threads of the bolts after assembly and tightening. 
Bolts, nuts and washers used to connect metal sprayed or galvanized steel work shall be spun 
galvanized. 
Where slotted holes are provided for movement connections, the joint shall be free to move. 
Areas of steel which will form the mating faces of a high strength friction grip joint or are to be 
concrete cased shall be unpainted and maintained in a clean condition and free from loose 
rust, oil, loose scale and other deleterious matter. 
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High tensile bolts to IS 1367 property class 8.8 shall be tightened in accordance with the 
manufacturer’s recommendations using a torque wrench which shall be calibrated at least 
once each working day. 
The combination of bolts and nuts shall be not less than the following: 
4.6 bolts with grade 4 nuts (IS-1363, IS-1367/BS 4190) 
8.8 bolts with grade 8 nuts (IS-3757, IS-6623/BS 3692) 
Any bolt assemblies which seize when being tightened shall be replaced. 
Grade 4.6 and grade 8.8 bolts of the same diameter shall not be used in the same structure, 
except for holding down bolts. 
The bolt length shall be chosen such that at least one thread plus the thread run-out will be 
clear between the nut and unthreaded shank of the bolt after tightening and at least one clear 
thread shall show above nut.When the members being connected have surface protective 
treatment, a washer shall be placed under the nut or bolt head being rotated. A suitable plate 
washer shall be used under the head and nut when bolts are used to assemble components 
with oversize or slotted holes. 
When the bolt head or unit is in contact with a surface which is inclined at more than 30 from a 
plane at right angles to the bolt axis, a taper washer shall be placed to achieve satisfactory 
bearing.
Galvanized Nuts – Nuts shall be checked after being galvanized for free running on the bolt 
and re-tapped if necessary to ensure a satisfactory tightening performance. 
Ordinarily bolts Grade 4.6 to IS1367 shall be tightened to a “snug tight” fit. “Snug tight” is 
defined as tightness attained by a few impacts of an impact wrench or the full effort of a man 
using an ordinary spud wrench. 
High tensile bolts Grade 8.8 to IS 3757 shall be tightened to a torque of approximately 85% of 
the proof load of the bolt, by means of a power or hand operated torque wrench. Bolts shall be 
tightened to the torques given in the following table. 

Bolt
Diameter 

Torque to be Applied (Nm) 
For Bolt Class 8.8 of IS 3757 

M20 476 
M24 822 
M30 1630 
M35 2850

PROTECTIVE TREATMENT

Steel shall be pre-treated and painted or galvanized .The protective treatment shall be carried 
out after fabrication is complete. No welding, holing or other work which may damage the 
protective treatment shall be carried out following painting. 

EQUIPMENT

All equipment used in erection shall be provided by the Contractor, and shall be suitable for its 
purpose and of adequate capacity. 
Equipment to be used shall include staging, ladders, and plant including temporary structures 
necessary to complete the erection. 

ALIGNMENT

Each part of the structure shall be aligned as soon as practicable after it has been erected 
Packs, shims and other supporting devices shall be flat, of adequate strength and rigidity and 
not larger than necessary. Where packings are to be left in position and subsequently grouted, 
they shall be placed such that they are totally enclosed by the grout. 
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CLEARANCE

The Contractor shall periodically clean up as required by the Engineer-In-Charge to maintain a 
safe working environment and on completion of the work remove all rubbish, plant and surplus 
materials from the site of work, storage areas, to the satisfaction of the Engineer-In-Charge. 

SAFETY AND SECURITY DURING ERECTION

The Contractor shall comply with IS 7205 for necessary safety and adhere to safe erection 
practice and guard against hazardous as well as unsafe working conditions during all stages 
of erection. 
During erection, the steel work shall be securely bolted or otherwise fastened and when 
necessary, temporarily braced/guyed to provide for all loads including those due to the wind, 
erection equipment and its operation to be carried by the structure till the completion of 
erection. 
No permanent bolting or welding shall be done until proper alignment has been achieved.  
Proper accesses, platforms and safety arrangements shall be provided for working and 
inspection whenever required. 

6.0 INSPECTION 

Prior to inspection, all slag, loose scale, dirt, grit, weld spatter, paint, oil or other foreign matter 
shall be removed from the steel work. Welded connections shall not be painted prior to 
inspection. 

The Contractor shall carry out non-destructive testing of welds at his own cost in the presence 
of the Engineer’s Inspector. All welds shall be visually inspected along 100% of their length. 
NDT testing of welds for general steel structures is not required. For critical structures where 
connections are highly stressed, NDT inspection shall be performed.  

7.0 STORAGE AND HANDLING 

Fabricated parts shall be handled and stacked in such a way that permanent damage is not 
caused to the components. Means shall be provided to avoid damage to the protective 
treatment on the steel work. 
All work shall be protected from damage in transit. Particular care shall be taken to stiffen free 
ends, prevent permanent distortion and protect all machined surfaces adequately. 

8.0 PAINTING 

Steelwork shall be prepared, primed and painted in accordance with the project Specification 
for painting. Steelwork to be galvanized shall be in accordance with IS 4759. Paint shall be 
excluded from areas within 50mm of joints to be field welded. In order to minimize coating 
damage, all reasonable care shall be taken: 1) when handling steelwork between stages in 
painting, and 2) when slinging and loading steelwork which has received its final coat. 
No material shall be shipped until the final shop coat of paint is thoroughly dry and clearly 
colour coded. Adequate packing, crating, blocking and/or bracing shall be provided to prevent 
damage to the fabricated material while loading, in transit and while unloading. 

After complete erection, surfaces, areas damaged subsequent to shop painting shall be 
repaired in accordance with the Painting Specification. Any damage caused, during delivery 
and/or erection, to galvanized steel surfaces shall be repaired in accordance with Paint 
Specification. 
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1.0 INTRODUCTION 

This specification establishes the requirements of material, laying and finishing of concrete 
pavements. 

2.0 MATERIALS 

WATER

 Water used for cement concrete, mortar, plaster, grout, curing etc. shall be clear and free from 
injurious amounts of oils, acids, alkalis, organic matters or other harmful substances.  Only 
natural water suitable for drinking shall be used. It shall conform to IS: 456. 

AGGREGATE FOR CONCRETE

 The aggregate for concrete shall comply in all respects with IS: 383 and IS: 456. This should be 
furnished in at least two separate sizes with separation at 20mm IS sieve when combined 
material graded from 5 to 38 mm is specified and at 25mm IS sieve when combined material 
graded from 20 to 50 mm is specified. This shall be obtained from a source approved by 
Owner/Owner’s Representative and shall be chemically inert, strong, hard, durable and of 
limited porosity. This shall be of the gauge specified in the schedule of rates and approximately 
cubical in shape. It shall be free from soft or decayed pieces, dirt, clay, leaves or any organic 
matter. The aggregate shall not have any injurious effect when mixed with cement nor shall it 
corrode the reinforcement, nor otherwise impair the strength and durability of the concrete. The 
size of coarse aggregate mentioned in this specification denotes maximum size of aggregate 
and the same shall be grade downward as per IS: 383. 

SAND FOR CONCRETE AND MORTAR

 Fine aggregate shall preferably be natural sands. In case of crushed sand the very fine natural 
sand amount passing IS: 383. Sand shall consist of clean, hard, strong, sharp, durable 
uncoated particles free from any mix of clay, dust, vegetable matter, mica, iron pyrites, shells, 
soft or flaky and elongated particles, alkali organic matter, salts, loam and other impurities 
which may be considered by the Owner/Owner’s Representative as harmful. Sulphate content 
should not exceed 1%. Total content of all deleterious matter should not exceed 5%. This 
source of sand shall be approved by the Owner/Owner’s Representative. Sand obtained from 
river bed subject to tidal effect will not be allowed in works. All sand shall be washed before 
being brought to site. 

STORAGE OF AGGREGATES

 The contractor shall at all time maintain at the site of work such quantities of aggregates as are 
considered by the Owner/Owner’s Representative to be sufficient to ensure continuity of work. 

 Each type and grade of aggregates shall be stored separately. This ground on which the 
aggregates are stored shall be firm and have sufficient slope to ensure adequate drainage of 
rain water. 

 Any aggregate delivered to site wet shall be placed in storage for atleast 24 hours to ensure 
adequate drainage before it is used for concreting. 

 Sand heaps shall be covered with bricks or such other materials to prevent blowing off and to 
assist in good house keeping. 
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CEMENT

The cement used shall be ordinary Portland cement, conforming to IS: 8112, unless otherwise 
specified.The cement issued to the contractor shall be stored in a suitable weather tight building 
and in such a manner as to permit easy access for proper inspection. All cement stored at site 
by the contractor shall be arranged in batches and used in the same order as received from 
owner. Contractor shall maintain a cement register in which all entries shall be completed day-
to-day showing quantities received, date of receipt and daily cement consumption. 

REJECTION OF CEMENT

 The Owner/Owner’s Representative may reject cement which has deteriorated after issue to 
the contractor owing to inadequate protection against moisture or other causes or in any other 
case where the cement is not to his satisfaction. 

ADMIXTURE

 No admixture shall be normally permitted for concrete or mortar. Water proofing compound to 
be used in concrete, plaster, damp proof course etc. where specified, shall be of approved 
make. It shall be mixed as per manufacturer’s specifications and as approved and directed by 
the Owner/Owner’s Representative. 

 Joint sealing in pavements and around equipments structural columns shall be approved 
compound conforming to IS: 1834 TYPE ‘b’ (SHALITEX or approved equivalent). 

3.0     GRADES AND PROPORTIONING 

The grades indicated in drawings and schedules shall conform to IS: 456, the strengths being 
indicated below. 

Min. Crushing Strength of 15 cm. Cube in Kg/cm² at 28 days 

     Grade      Compressive Strength 

     M- 10        100 
M-15        150                                                               
M-20                   200 
     M-25        250 
     M-30        300 

The water cement ratio aggregates and grading for each mix shall be predetermined from the 
results of cube tests of trial mixes. The mix proportions determined thus shall be followed at site 
and shall in no way relieve the contractor of his responsibility as regards the prescribed 
strength of mix. The mix proportions, however, shall be revised if the results of the cube tests 
during the construction show consistently lower or higher strength than the prescribed one. No 
claim to alter the rates of concrete work will be entertained due to such changes in mix designs, 
as the contractor will be responsible to produce the concrete of required grade. The slump of 
concrete mix for pavements compacted by vibrations should not be more than 25 mm and that 
for manual compaction not more than 50 mm. 
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All concrete shall be controlled concrete conforming to IS: 456. For mud-mat and filling purpose 
ordinary concrete of 1:4:8 mix proportions may be used or as indicated in drawings. 

4.0 EQUIPMENT 

All equipment like weighting devices, measuring boxes, mixers, sub-grade templates, hand 
tempers, vibrating screens, internal vibrators, longitudinal floats, bridges, belts, push brooms, 
straight edges, edging tools etc. shall be on the worksite in first class working condition and 
shall have been inspected by the Owner/Owner’s Representative before paving operations are 
permitted to start. Throughout the construction period the contractor shall maintain adequate 
equipment in first class working conditions to ensure the proper execution of the work. 

5.0 PREPARATION OF SUB GRADE 

The sub grade or sub base for laying of the concrete slabs shall comply with the following 
requirements: 

I. No soft spots are present in the sub grade or sub base. 
II. The uniformly compacted subgrade or subbase extends atleast 300mm on either 

side of the width to be concreted. 
III. The subgrade is properly drained. 
IV. The minimum modulus of subgrade reaction obtained with a plate bearing test shall 

be 5.54 Kg/cm². 
V. Sub grade shall be prepared to the lines and grades shown on the drawings. 

VI. No concrete shall be placed around manholes or other structure until they have been 
brought to required grade and alignment. 

VII. The subgrade shall be in moist condition at time of concrete placement. 

6.0 FORMWORK 

All side forms shall be of mild steel unless uses of wooden sections are specially permitted. The 
steel forms shall be MS channel sections and their depth shall be equal to thickness of the 
pavement. The sections shall have a length of atleast 3.0m except on curves, where shorter 
sections may be used. These forms should be provided with ample bracing and supports to 
prevent the springing of the forms under the concrete pressure or thrust of machinery operating 
nearby.

The forms should be in sufficient number and they should not be removed until concrete is 
hardened sufficiently. 
In case wooden forms are permitted, these shall have minimum base width of 100mm for 
200mm slabs and 150mm for more than 200mm thickness. 

7.0 REINFORCEMENT 

All reinforcement work shall confirm to IS: 456. Reinforcing steel shall be free from dirt scale or 
other foreign matter and rust. The number, size, form and position of all the reinforcement shall 
unless otherwise directed or authorised by Owner/Owner’s Representative be strictly as per 
drawings. The placing of reinforcement shall be such that when properly placed into the work, 
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extreme longitudinal bars will be located not less than 50mm nor more than 100mm from the 
edges of the slab except for dummy joints, the length of reinforcement will keep clear of 
transverse joints by not less than 50mm nor more than 100mm as measured from the centre of 
the joint to the ends of longitudinal bars. 
While overlapping the bars in either direction the overlap shall be atleast equal to spacing 
between bars in the respective direction. 
To prevent displacement before or during concreting, the bars shall be secured to one another 
with 16 SWG black soft annealed binding wire. Wooden planks provided for labour to move 
shall be supported independent of reinforcement and the cage shall never be permitted to sag 
or get displaced during concreting. Concrete blocks shall be used to ensure correct cover of 
concrete over bars as shown in drawings. 
Dowels if used as load transferring device shall be checked for exact position before 
concreting. Dowels shall be parallel to the surface and perpendicular to the joint and shall not 
place any restraint on the movement of the joint. 

8.0 MIXING 

Mixingshould be carried out in mechanical mixers. Drum of the mixer shall rotate at a peripheral 
speed of 60RPM (Rotation per minute). Hand mixing can, however, be permitted by 
Owner/Owner’s Representative in special cases. Water cement ratio shall be rigidly controlled 
during mixing. Mixers shall be fitted with automatic devices to discharge measured quantity of 
water directly into the mixing pan. The water shall be introduced into the drum within first 15 
seconds of mixing, but not until all the cement and aggregate constituting the batch are 
thoroughly mixed. Mixing shall continue until the concrete is uniform in colour and for not less 
than 2 minutes after all the materials and water are in the drum. The entire content of the drum 
shall be discharged before any materials are placed therein for the succeeding batch. 

Correction for Bulking- In volume batching suitable allowance shall be made for the bulking of 
fine aggregates due to presence of water. For this purpose the bulking shall be determined as 
directed by Owner/Owner’s Representative. 

9.0 PLACING 

The place where concrete is to be poured should be clean and free from all loose dirt, standing 
water etc. 

Walking on reinforcement layers is not permissible. Walkways of wooden planks or similar 
material can be placed with removable supports and should be independent of the 
reinforcement. The reinforcement position should not be disturbed nor should at sag during 
carriage and placement of concrete. 

Placing and vibration should not take totally more than 20 minutes from time of mixing. Method 
of placing should be got approved by Owner/Owner’s Representative. Segregation during 
carriage and placement should be avoided. If during carriage concrete segregates, it should be 
remixed before placement. 

Concrete should not be dropped from a height of over 1.5m. 

To ensure bond and water tightness between old concrete surface and fresh concrete to be 
placed, the surface should be cleaned and roughened by “initial green cut” by wire brushing or 
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chipping. The initial green may be done by wire brush after 6 hours of placing concrete in order 
to facilitate the work. Chipping can be done only after 48 hours. A layer of cement slurry with 
1:1 mix (1 cement: 1 sand) should be poured to obtain a uniform coating on old concrete. 
Immediately thereafter, the fresh concrete should be poured. 

Concrete shall be mixed in quantities required for immediate use and shall be deposited on the 
sub-grade in a single operation to the required depth and width of the pavement. Spreading 
shall be as uniform as possible to avoid re-handling of concrete. Where however, a certain 
amount of redistribution is necessary it shall be done with shovels and not with rakes. Concrete 
shall be vibrated with internal vibrators. Concrete shall be placed continuously until completion 
of the part of the work between construction joints or as directed by Owner/Owner’s 
Representative continuously until completion of the part of the work between construction joints 
or as directed by Owner/Owner’s Representative. 

All precautions shall be taken for concreting in extreme weather in accordance with the relevant 
clauses of IS: 456. Due protection shall be provided to prevent cement being blown away while 
proportioning and mixing during windy weather. No concreting shall be carried out in continuous 
heavy rains. Necessary arrangements to cover the freshly poured concrete shall be provided, to 
protect it from the direct rays of the sun and from drying winds. 

All concreting placement should be co-ordinated with placement of conduits, inserts, embedded 
parts etc. executed either by same agency or separately. 

Concrete in standing water shall be executed strictly as per IS: 456. This shall be paid as a 
separate item where applicable. 

The concrete shall be laid in panels not exceeding 4m x4m as shown in layout drawing or as 
directed by Owner/Owner’s Representative. 

10.0 COMPACTION  

 The surface of the pavement shall be compacted either by means of power driven finish 
machine or a vibrating hand screed. For areas where width of the slab is very small as the 
corner of street junction etc. hand consolidation and finishing shall be done as follows: 

I. Concrete as soon as placed, shall be struck off uniformly and screeded to the crown 
and cross-section shown on the plans and to such level above the base that when 
compacted and finished, the pavement shall conform to the grade and cross section 
indicated by the plans. The entire surface shall then be tamped until a close knit 
dense surface is obtained. 

II. The tamper shall rest on the side forms and shall be drawn ahead with a swing 
motion in combination with a series of lifts and drops alternating with lateral shifts, the 
aim of this operation being compaction and screeding to the approximate level 
required. Subsequent tamping should advance 75mm at a time in the direction in 
which the work is proceeding and in final stages the tamping should be closer about 
12mm at a time until a level and dense surface is obtained. 

III. If so directed by Owner/Owner’s Representative, hand operated vibrating tamper 
consisting of normal type of hand tamper attached to a pneumatic or electric vibrating 
unit shall be used for compaction. 
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IV. Segregated particles of coarse aggregate which collect in front of the tamper shall be 
thrown outside the forms or thoroughly mixed by hand with a mass; of concrete 
already on the base. 

V. Compaction by tamping shall be carried on till the mortar in the mix just works upto 
the surface. The surface shall be examined after compaction correction, if needed, 
shall be made by adding or removing concrete followed by further compaction and 
finishing. 

11.0    FINISHING 

FLOATING

 As soon as practicable, after concrete has been struck off and compacted, it shall be further 
smoothened and compacted by means of a longitudinal float 1200 mm long and 75mm wide 
operated from a foot bridge. 

STRAIGHT EDGING

 After floating is completed and excess water removed but while concrete is still plastic the slab 
surface shall be tested for trueness with a straight edge and rectified, if necessary. 

BELTING

 Just before the concrete becomes non-plastic, the surface shall be belted with a two ply canvas 
belt not less than 200mm wide and atleast 1.0M longer than the width of the slab. Hand belts 
shall have suitable handles to permit controlled uniform manipulation. The belt shall be 
operated with short strokes transverse to the carriage way centreline and a rapid advance 
parallel to the centre line. 

BROOMING

 After belting and as soon as surplus water has risen to the surface the pavement shall be given 
a broom finish to produce corrugations of uniform appearance of not more than 1/16 inch in 
depth.

EDGING

 Before the concrete has its initial set the edges shall be carefully finished with an edger of the 
radius required and pavement edge shall be left smooth and true to line. 

12.0    CURING 

INITIAL CURING

Immediately, after the completion of the finishing operations, the surface of pavement shall be entirely 
covered with wetted burlap, cotton or jute mats. 

FINAL CURING
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Upon the removal of the mats, the slab shall be thoroughly wetted and covered by the following 
method:

 Curing with wet earth- A system of transverse and longitudinal dykes of clay about 50mm high 
shall be laid over the slab. These dykes shall be blanketed with sandy soils free from stones to 
prevent drying up. The rest of the slab shall be covered with sufficient sandy soil so as to 
produce a blanket of earth not less than 37mm depth after wetting. This earth shall be kept 
thoroughly wet till the concrete has attained the required strength but not less than 14 days. 

13.0    JOINTS 

 Wherever called for on the drawings expansion joints, dummy joints and longitudinal joints shall 
be provided as per details indicated in the drawing and as directed by Owner/Owner’s 
Representative. 

 After the curing, the temporary seal or other intruded materials of all expansion and contraction 
joints shall be removed completely and the slots filled with approved joint sealing compound. 

 The edges of the joints shall thoroughly cleaned and primed with a thin bituminous paint which 
shall be allowed to dry before the sealing compound is applied. 

The primer shall be applied with a brush. The composition of primer shall be as follows: 

 Name of Material   Percent by weight 

 200 – Penetration Bitumen  66% 

 Light creosote oil    14% 

 Solvent Naphtha    20% 

 The bitumen shall be melted and fluxed with oil. When cold, solvent Naphtha shall be added. 
Bituminous emulsion shall not be used as primers. Care shall be taken to ensure that the 
sealing compound is not heated above 2000C and the temperature does not exceed 1800C for 
long periods. 

 Sealing compound shall be poured into the joint opening in such a manner that the material will 
not be spilled on the exposed surface of the concrete. When required to prevent pick up under 
traffic, the exposed surface of the sealing compound shall be dusted with hydrated lime. 

14.0    OPENING TO TRAFFIC 

 Traffic shall not be allowed for a period of 28 days after laying of concrete. 
 Before opening the roads to traffic all joints shall be filled and trimmed or topped out as 

required. 
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1.0 INTRODUCTION 

This specification deals with the procedures to be adopted while demolishing/dismantling of 
existing concrete, steel and masonry structures. 

While the intent is not to specify each and every details of the dismantling activity, the 
contractor shall take every possible care while executing the works and as per directions of 
the Owner/Owner’s Representative. 

2.0 SAFETY AND SECURITY 

Safety and security of the structures, site or the field personnel shall be solely the 
responsibility of the Contractor. The Contractor shall take all necessary safety measures to 
prevent mishaps or accidents during dismantling work. 

For important structure/buildings as directed by the Owner/Owner’s Representative, an 
advanced / improved demolition / dismantling technique / control demolition technique shall be 
adopted after carrying out collapse analysis as and when required. This shall be done such 
that the ground vibrations caused during demolishing/dismantling shall not unduly disturb/ 
damage the adjacent / neighbouring buildings/structures. 

As for as possible for dismantling, core cutting techniques that uses cutting tools which 
produces less vibration/noise shall be used. Wherever applicable, approval of statutory 
body/concerned environmental agencies shall be obtained before starting of the 
dismantling/demolishing work. 

3.0 WORKMANSHIP  

Before taking up any dismantling/demolishing activity, a clear and detailed method statement 
indicating the detailed procedure adopted shall be prepared and submitted to the 
Owner/Owner’s Representative for approval. The documents approved by the Owner/Owner’s 
Representative do not absolve or dilute the Contractor's responsibilities towards safety 
precautions. Any liabilities/injuries/accidents arising due to defective safety practices of the 
Contractor shall be solely to the Contractor's accounts. 

All materials obtained from dismantling/demolishing operations shall be the owner property, 
unless otherwise specified and shall be kept in the safe custody until handed over to the 
Owner/Owner’s Representative 

Where it becomes necessary to disconnect any existing service lines such as Electrical, 
Piping etc. during dismantling/demolishing operation and where so required by the 
Owner/Owner’s Representative suitable alternate arrangement shall be made by the 
Contractor to maintain the continuity and proper functioning of the affected service linkage. 

Dismantling activity implies carefully taking up or down and removing without damage. The 
articles shall be passed by hand where necessary, and lowered to the ground, and not thrown. 
Where nails, screws, bolts etc. fix these, these shall be taken out with proper tools and not by 
tearing or ripping off. Demolition activity implies taking up or down or breaking up. This shall 
consist of demolishing whole or part of work including all relevant items as specified or shown 
in the drawings. 
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Prior to commencement of activity, the structures to be dismantled shall be studied carefully 
and the works procedure planned out. The permission to dismantle shall be obtained in writing 
from the Owner/Owner’s Representative. Adequate warning/sign posts shall be provided at 
locations. The entire area shall be cordoned off after prior intimation. Where the plant is in 
operation, the operating staff of the plant shall be informed of the dismantling activity. 

The demolition shall always be planned before hand and shall be done in reverse order of the 
one in which the structure was constructed. The scheme of demolition shall be got approved 
from the Owner/Owner’s Representative before starting the work. Necessary propping, 
shoring and under pinning shall be provided for the safety of the adjoining work or property, 
which is to be left intact before demolition is taken up and the work shall be carried out in such 
a way that no damage is caused to the adjoining properties. Necessary precaution shall be 
taken to keep the dust nuisance down as and where necessary. The dismantling shall be 
commenced in a systematic manner- Chipping of concrete shall proceed taking adequate care 
as not to cause damage to the existing structures. Use of sledgehammer shall be limited so as 
not to cause damage to adjacent structures/equipment. Floor slabs shall be chiseled around 
the perimeter to enable removal of slabs in units. The area identified for chiseling shall be 
suitably assessed so as not to cause any damage to floor below, if any. The reinforcement 
shall be subsequently cut and the debris shall then be moved to the location identified by the 
Owner/Owner’s Representative and as per his instructions. Masonry units shall be dismantled 
in such a way so that collapse of entire units is avoided. The bricks shall be removed in units. 
These shall be then moved to a location us directed by Owner/Owner’s Representative, 
Adequate supports wherever necessary shall be provided to the area adjacent to the 
dismantling activity so as to protect any damage or collapse, Shuttering shall be provided 
below the slabs where chipping is envisaged. If necessary, blinds shall be erected to avoid 
dust and flying of the chipped particles. 

Any serviceable material obtained during dismantling or demolition shall be separated out and 
stacked properly as directed by Owner/Owner’s Representative within a lead of 100 meters. 
All unserviceable materials rubbish etc. shall be disposed off as directed by Owner/Owner’s 
Representative. 

Where structural steel platforms are to be dismantled, these shall be either carefully cut or if it 
is a bolted structure such as platforms, be dismantled to enable reuse of these units for a 
different location. 

After the dismantling or demolishing work is complete, all loose debris etc. shall be removed 
and the area swept clean or washed with water. 
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1.0 INTRODUCTION 

This specification covers the requirement for site in-situ barricading where the work is 
commencing along the major and minor roads.   

2.0 REFERENCE DOCUMENTS 

Refer GAIL standard drawing no: - GAIL-STD-CV-DWG-TP-015 

3.0 GENERAL 

 Providing and installing the barricades of size 2.5 m X 2.0 m of the design and type as 
shown in the standard drawing no:- ENG-STD-CV-DWG-TP-011. Installation plan of 
Barricades is to be approved by Owner/Owner’s Representative. Barricades are to be 
firmly fixed to the ground and are to be maintained during the progress of work. 

 Barricades are to be painted with logo initially and repainting to be done whenever 
required. 

 Wet mopping of Barricades shall be done quarterly in a month. 

 In accordance with the requirements of this specification, the contractor shall submit the 
details specified in the following paragraphs covered by this specification. 

 Wet mopping of Barricades shall be done quarterly in a month. 

 Ground Space of one-meter width outside barricades shall be cleaned everyday. 

 Reflector shall be placed on the barricades. 

 Barricades shall have blinking red light for night getting power through generator or 
electric connection. 

 To avoid traffic congestion/accident a trained supervisor shall be deployed as per 
directions of Owner/Owner’s Representative. 

 Dismantling of Barricades from the site and cleaning the site as per directions of 
Owner/Owner’s Representative. 
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STANDARD FIELD QUALITY PLAN 

Sl. 
No

Component 
Operation & 

Description of 
Test 

Sampling Plan 
with basis 

Ref. Document 
& acceptance 

norms 
Testing
Agency Remarks Check 

1 CHECKING OF FOUNDATION MATERIALS 
A. CEMENT 

One sample per 
lot of 100 MT or 
part thereof from 
each source for 
MTCs and one 

sample per lot of 
200 MT or part 

thereof from each 
source for site 

testing. 

IS:456, IS:269, 
IS:8112, 

IS:12269, IS: 
4489 & LEPL 
Specification 

Manufactur
er

approved 
lab  

Review of 
manufacturers 
test certificates 

(MTCS) and 
laboratory test 

results by 
LEPL

i Initial & final 
setting time 

ii Soundness 
iii Heat of 

Hydration for 
low heat 
cement ( Not 
Applicable for 
OPC & PCC) 

iv Fineness 
v Compressive 

Strength 
vi

Chemical 
Composition of 
Cement 

One sample per 
lot of 100 MT or 
part thereof from 
each source fro 
MTCs. 

IS:456, IS:269, 
IS:8112,
IS:12269, IS: 
4489 & LEPL 
Specification 

Manufactur
er

Review of 
manufacturers 
test certificates 
by LEPL 

B. COARSE 
AGGREGATES 

i. Determination 
of Particle size 
(Sieve Analysis) 

One sample per 
lot of 100 cubic 
meter or part 

thereof from each 
source for each 
source for each 

size 

IS: 383, IS: 
2386 and LEPL 

specification 

LEPL 
approved 

lab.
However, 
Moisture 

content test 
for design 

mix
concrete 
shall be 

done on all 
days of 

concreting 
at site. 

Each source to 
be approved 

by LEPL. 
Review and 

acceptance of 
test result by 

LEPL

ii Flakiness Index 

iii Crushing Value 

iv Specific Gravity 

v Bulk Density 

vi Absorption 
Valve 

vii Moisture 
Content

viii Soundness of 
Aggregate 

ix Presence of 
detections 
materials 
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Ref. Document 
& acceptance 
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Testing
Agency Remarks Check 

C FINE 
AGGREGATE 

i Gradation/Deter
mination of 
Particle size( 
Sieve Analysis) 

One sample per 
lot of 100 cubic 
meter of part 

thereof from each 
source 

IS:383, IS:2386, 
IS:456 and 

LEPL 
specification 

LEPL 
approved 

lab.
However, 
Moisture 

content test 
for design 

mix
concrete 
shall be 

done on all 
days of 

concreting 
at site. 

Each source to 
by approved 

by LEPL. 
Review and 

acceptance of 
test result by 

LEPL

ii Specific Gravity 
and density. 

iii Moisture 
content* 

iv Absorption 
Value* 

v Bulking 
vi Silt Content 

Test 
vii Presence of 

deleterious 
materials  

D BRICKS 

i. Dimensional 
tolerance 

As per enclosed 
Annexure-II 

CPWD & LEPL 
specification 

LEPL 
approved 

Lab.

Approved by 
LEPL

ii Compressible 
Strength 

iii Water 
Absorption 

iv Efflorescence 
E WATER 

i Cleanliness 
(Visual Check) Random

IS: 456, IS: 
3025 and LEPL 
specification. 
The water used 
for mixing 
concrete shall 
be fresh, clean 
and free from 
oil, acids and 
alkalis, organic 
materials, or 
other
deleterious
materials.

Contractor
Each source to 
be approved 
by LEPL 

ii

Chemical and 
physical 
properties of 
water for 
checking its 
suitability for 
construction 
purposes 

One sample per 
source

IS:456, IS:3025 
and LEPL 
specification 

Contractor/
LEPL 
approved 
lab. 

Approved by 
LEPL 
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2 Reinforcement
Steel 

i. Identification & 
size Random

IS:432, IS:1139, 
IS:1786 & LEPL 
specification 

Contractor Approved by 
LEPL 

ii. Chemical 
Analysis Test 

One sample per 
heat

IS:432, IS:1139, 
IS:1786 & LEPL 
specification  

Manufactur
er

Review of 
manufacturers 
test certificates 
by LEPL 

iii Tensile Test  

One sample per 
lot of 40 MT or 
part thereof for 

each size of steel 
conforming to 

IS:1139 and 5 MT 
or part thereof for 

HDS wire for 
each size of steel 
as per IS:432. For 

steel as per 
IS:1786 under 

10mm 1 sample 
for each 35 MT or 
part thereof. Over 
16m , 1 sample 

for each 45 MT or 
part thereof.

IS:432, IS:1139, 
IS:1786 & LEPL 

specification 

Manufactur
ers / LEPL 
approved 

Lab 

Review of 
manufacturers 
test certificates 
as well as lab 
test result by 

LEPL

iv Yield stress/ 
proof stress 

v Percentage 
Elongation 

vi Bend/Rebend 
Test 

One sample per 
lot of 20 MT or 
part thereof for 
each size of steel 
as per IS:432, 
IS:1139. For steel 
as per IS:1786 
under 10mm- 
16mm, 1 sample 
for each 25 MT or 
part thereof 
10mm-16mm 1 
sample for each 
45 MT or part 
thereof.

IS:432, IS:1139, 
IS:1786 & LEPL 
specification 

Manufactur
ers / LEPL 
approved 
Lab 

Review of 
manufacturers 
test certificates 
as well as lab 
test result by 
LEPL 



Standard Specification 

TECHNICAL SPECIFICATION FOR 
STANDARD FIELD QUALITY PLAN 

Doc No. Rev
GAIL-STD-CV-DOC-TS-012 0

Page 5 of 17 

Sl. 
No

Component 
Operation & 

Description of 
Test 

Sampling Plan 
with basis 

Ref. Document 
& acceptance 

norms 
Testing
Agency Remarks Check 

vii
Reverse Bend 
Test for HDS 
wire. 

One sample per 
lot of 5 MT or part 
thereof for each 
size 

IS:432, LEPL 
specification 

Manufactur
er/ LEPL 
approved 
lab. 

Review of 
manufacturers 
test certificates 
as well as lab 
test result by 
LEPL 

3 Structural 
Steel Used In 
Cable
Trenches & 
Foundations

i. Dimensional 
Check Random

LEPL
specification & 
approved 
drawing 

Contractor
Checklist to be 
prepared and 
signed jointly. 

ii

Visual Check 
for damages, 
resting, pitting 
etc. 

100%

LEPL
specification & 
approved 
drawing 

Contractor
Checklist to be 
prepared and 
signed jointly. 

iii 

Visual Check 
for welding, 
defects, primer 
coating and 
painting/ 
galvanizing as 
applicable 

Sample per lot of 
40 MT or part 
thereof for tensile 
tests and 1 
sample per lot of 
20 MT or part 
thereof for bend 
test for each size. 

IS:2062, LEPL 
Specification & 
approved 
drawings 

Manufactur
er/ LEPL 
approved 
lab 

Review of 
Mtgs test 
certificates as 
well as lab test 
results by 
LEPL 

iv 
Physical 
properties of 
structural steel 

One sample per 
lot of 40 T or part 
thereof for tensile 
tests and 1 
sample per lot of 
20 T or part 
thereof for bend 
test. 

IS 2062 ,LEPL 
Specifications 
and approved 
drawings 

Manufactur
er/LEPL 
approved 
lab 

Review of 
Mtgs test 
certificates as 
well as lab test 
results by 
LEPL 

4 EQUIPMENT 
FOUNDATION/ 
CABLE 
TRENCH

A BEFORE 
EXCAVATION 

i Checking of 
pegs condition 
as per line and 
alignment 

100% on each 
location 

IS:4091,
IS:3764 & LEPL 
approved 
drawing/ 
specification 

Contractor Approved by 
LEPL 
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Test 
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Ref. Document 
& acceptance 
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Testing
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ii. Checking of pit 
making as per 
drawing & RL. 

100% on each 
location 

IS:4091,
IS:3764 & LEPL 
approved 
drawing/ 
specification. 

Contractor Approved by 
LEPL 

B EXCAVATION 

i Dimensional 
conformity Each location 

IS:4091,
IS:3764 & LEPL 
approved 
drawing/ 
specification. 

Contractor Approved by 
LEPL 

ii
Verticality/slope
s & Square 
ness of each pit 

Each location 

IS:4091,
IS:3764 & LEPL 
approved 
drawing/ 
specification. 

Contractor Approved by 
LEPL 

iii 

Vertification & 
classification of 
foundation 
wherever 
application. 

Each location 

IS:4091,
IS:3764 & LEPL 
approved 
drawing/ 
specification. 

Contractor Approved by 
LEPL 

C FOUNDATION 
BOLTS/ 
MATALLIC  
INSERTS 

i

Check for 
proper
identification 
foundation bolts 
w.r.t. type of 
foundation 

100%

LEPL
specification & 
approved 
drawings 

Contractor
Checklist to be 
prepared & 
signed jointly. 

ii

Visual check for 
mechanical 
damage and 
galvanizing/ 
painting it 
applicable for 
metallic insert 

100%

LEPL
specification & 
approved 
drawings 

Contractor
Checklist to be 
prepared & 
signed jointly. 

iii Alignment & 
Level 100%

LEPL
specification & 
approved 
drawings 

Contractor
Checklist to be 
prepared & 
signed jointly. 
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iv Grouting/ 
Underpinning of 
foundation base 
plate. 

100%

LEPL
specification & 
approved 
drawings 

Contractor
Checklist to be 
prepared & 
signed jointly. 

D P.C.C. 
PADDING For all locations 

IS:456 and 
LEPL approved 
foundation
drawings & 
Specification  

Joint 
Inspection 
by LEPL 
and 
Contractor. 

Approval by 
LEPL 

E SHUTTERING 
(Formwork) 

i. Check for 
materials, 
breakage or 
damage.

100% IS: 456, LEPL 
specification / 
approved 
drawings. 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

ii Check for 
plumb, 
alignment 
parallelism, 
squareness and 
equidistance 
from stub. 

100% before
casting 

IS:456, LEPL 
Specification/ 
approved 
drawings. 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Approval by 
LEPL 

iii Dimensional 
check 

100% before 
casting 

LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

iv Check for level 
& height. 

100% before 
casting 

LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 
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Testing
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v Check for 
rigidity of frame/ 
tightness 

100% LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

vi Cleaning and 
oiling 

100% LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

vii Diagonal 
bracing if 
required as per 
drawings/ site 
conditions 

100% LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

viii Checking of 
joints to avoid 
undue loss of 
cement slurry. 

100% LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

F Placement of 
Reinforcement
Steel 

i

Check the steel 
bars for rust, 
cracks, surface 
flaws, laminate 
etc.         (Visual 
check) 

100%

IS:456 and 
LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

ii

Check as per 
the bar bending 
schedule before 
placement of 
concrete. 

For all locations 

IS:456 IS:2502 
and LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

iii 

Checking
cutting 
tolerance for 
bars as per 
check list/ 
drawings, check 
whether all the 
bent bars and 
lap lengths are 
as per 

For all locations 

IS:456 , IS:2502 
and LEPL 
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 
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approved bar 
bending 
schedule. 

iv 

Check whether 
all joints & 
crossing of bars 
are tied 
properly with 
right guage & 
annealed wire 
as per 
specification 

100%

IS:456 , and 
LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

v

Check for 
proper cover 
distance 
spacing of bars, 
spacers & 
chairs after the 
reinforcement 
cage has been 
put inside the 
formwork. 

100%

IS:456 , and 
LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor 

Approval by 
LEPL 

vi

Check whether 
tapping of bars 
are tied 
properly with 
right guage and 
annealed wire 
as per 
specification. 

100%

IS:456 , and 
LEPL
Specification/ 
approved 
drawings 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Approval by 
LEPL 

vii
Anchor bolts if 
applicable 

a

Level, center-
to-center 
distance of 
bolts. 

100% on each 
location 

LEPL approved 
pile foundation 
drawings/ 
specification. 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Checklist to be 
prepared and 
signed jointly. 

b Visual check for 
galvanizing. 

100% on each 
location 

LEPL approved 
pile foundation 
drawings/ 
specification. 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Checklist to be 
prepared and 
signed jointly. 
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5 CONCRETING 

a APPROVAL OF 
MIX DESIGN Each mix 

IS: 456 & LEPL 
drawings/ 
specification. 

LEPL 
approved 
by Lab 

Approval by 
LEPL 

b

BATCHING, 
MIXING & 
PLACING OF 
CONCRETE 
AND 
COMPACTING. 

100%

IS:456 & LEPL 
approved pile 
foundation
drawings/ 
specification 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Approval by 
LEPL 

c

PLACING 
CONCRETE 
AND 
COMPACTING. 

100%

IS:456 & LEPL 
approved pile 
foundation
drawings/ 
specification 

Joint 
Inspection 
by LEPL 
and 
contractor. 

Min gap 
between boxes 
and
reinforcement 
bars should be 
maintained. 
Approved by 
LEPL. 

D Concrete 
testing

i Slump Test One sample per 
casting 

IS:456, IS 516, 
IS: 1199 and 
LEPL
specification. 

Contractor Approved by 
LEPL 

ii

Check for 
quantities for 
cement, fine 
aggregate,
coarse 
aggregate and 
water while 
batching 

100% on all 
locations 

IS:456, IS 516, 
IS: 1199 and 
LEPL
specification. 

Contractor
Checklist to be 
prepared and 
signed jointly. 

e Concrete Cube 
Testing

          

i Compressive 
Strength 

One sample for 
every 20 Cum of 
concreting or part 
thereof for each 
days concreting ( 
one sample 
consists of min. 3 
test cubes for 28 
days strength) 

IS:456, IS 516, 
IS: 1199 and 
LEPL
specification. 

LEPL 
approved 
lab 

Approval by 
LEPL Cubes 
must be tested 
within a week 
after 28 days 
curing period 
and test results 
should be 
approved.  
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Sl. 
No

Component 
Operation & 

Description of 
Test 

Sampling Plan 
with basis 

Ref. Document 
& acceptance 

norms 
Testing
Agency Remarks Check 

f
CHECK
FINISHING, 
DIMENSIONAL 
CONFORMITY 
AND 
WORKMANSHI
P BEFORE & 
AFTER BOX 
REMOVAL. 

100% IS:456, IS 516, 
IA: 1199 and 
LEPL
specification. 

Contractor Approval by 
LEPL 

6 BACKFILLING 

i
Check for 
thickness of 
layer & watering 

100%

LEPL
specification 
and approved 
drawings. 

Contractor Approved by 
LEPL 

ii
Visual check for 
correction/ 
ramming.

100%

LEPL
specification 
and approved 
drawings. 

Contractor Approved by 
LEPL 

iii 

Compaction 
test                   
( percentage of 
max. dry 
density) 

Samples for each 
pit. Equipment & 
other foundation 
20% at random 

LEPL
Specification 

LEPL 
approved 
lab 

Review of lab 
test results by 
LEPL. 
Elevation for 
testing to be 
decided by 
LEPL. 

6 BRICK-WORK 
& TILING 
WORK

i. Mortar mix/ 
proportion Random

IS:2250, LEPL 
specification & 
CPWD 
specification. 

Contractor Approval by 
LEPL 

ii Plumb & 
Alignment Random

LEPL
specification & 
CPWD 
Specification 

Contractor Approval by 
LEPL 

iii Joints Random 

LEPL
specification & 
CPWD 
Specification 

Contractor Approval by 
LEPL 
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Sl. 
No

Component 
Operation & 

Description of 
Test 

Sampling Plan 
with basis 

Ref. Document 
& acceptance 

norms 
Testing
Agency Remarks Check 

iv 
Water 
absorption Test Random

LEPL
specification & 
CPWD 
Specification 

Contractor Approval by 
LEPL 

7 PLASTERING 
i

Plastering 
thickness and 
evenness 

Random

LEPL
specification & 
CPWD 
Specification 

Contractor Approval by 
LEPL 

ii

Mortar mix./ 
proportion Random

LEPL
specification & 
CPWD 
Specification 

Contractor Approval by 
LEPL 

8 SITE 
SURFACING 

i

Levelling 100%

LEPL
specification & 
CPWD 
Specification 

Contractor
Checklist to be 
prepared and 
signed jointly 

B

Section: GENERAL GUIDELINES FOR IMPLEMENTATION

1. Details of categories of check codes ,  &  including accepting and deviation dispositioning 
authorities are indicated at Annexure-1. 

2. LEPL specification shall mean LEPL technical specification, approved drawings/ data sheets 
and LOA provisions applicable for the specific contract. 

3. Accepting criteria and permissible limits for certain tests are indicated at Annexure-II. For 
balance tests, site to verify the same with respect to LEPL specification, relevant Indian 
Standards and/or prevalent code of practice. 

4. It is clarified that the tests indicated at column 2 of this F.Q.P. i.e. against column “Component 
Operation & Description of Test,” are only generally required to be conducted. However, LEPL 
reserves the right to carryout any additional tests at any stage if the situation so warrants. 

5. LEPL site representative shall witness all the tests conducted by the contractor as mentioned in 
this F.Q.P. However, in case of tests conducted in the LEPL approved lab, it is preferred to 
witness the tests in the lab itself, if possible. 

6. LEPL shall approve testing laboratory before accepting the test results from the lab. 
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7. LEPL shall approve the sources for cement, coarse aggregate, fine aggregate & water before 
actual utilization. 

8. All the testing & measuring equipment used by the contractor for testing are required to be 
calibrated. A copy of valid calibration report shall be retained by LEPL as records. 

9. Classification of foundations shall be approved by LEPL based on the Joint Inspection Report & 
Soil investigation reports. 

10. Curing of concrete work should be continued for a minimum period of 10 days. 

11. ZONE-IV FINE AGGREGATE. 

a. Zone-IV fine aggregate shall be used for nominal mix. Reinforced cement concreting work. 

b. Zone-IV fine aggregate shall be avoided for design mix. Reinforced cement concreting work 
unless tests have been done to ascertain the suitability of proposed mix proportion with the 
prior approval LEPL site. 

12. BRICKS  

Bricks shall be free from cracks, flaws and modules of free lime. They should have smooth 
rectangular faces with sharp corners and should be uniform in colour. 

13.  CEMENT 

a. In case supply of cement is in the scope of the contractor, the same shall be procured from 
sources approved by LEPL site and got tested at site on sample basis for specified acceptance 
tests as specified in the F.Q.P. at a reputed Third Party Lab approved by LEPL site. 

b. The samples of cement for site testing shall be taken within three weeks of the delivery and all 
the tests shall be commenced within one week of sampling, if the cement remains in store for a 
period of more than six month. All the site tests are required to be repeated before usage. 

14. REINFORCEMENT STEEL & STRUCTURAL STEEL USED IN CABLE TRENCHES AND 
FOUNDATIONS. 

a. In case supply of steel is in the scope of the contractor, the same shall be procured from the 
main producers i.e. SAIL, TISCO, IISCO or Rashitriya Ispat Nigam Ltd. The steel shall be got 
tested at site on sample basis of specified acceptance tests as specified in this F.Q.P. at a 
reputed Third Party Lab approved by LEPL site. 

b. The results of the testing of cement and reinforcement steel referred to in 13.a and 14.a above 
shall be got approved from LEPL site before cement and reinforcement steel are put to use. 
However, in exceptional cases due to exigencies of work. LEPL site may authorize the 
contractor to use Cement and Reinforcement Steel even before the test results are received. 
However, in all such cases, if the test results subsequently received are found to be not 
complying with the specified acceptance criteria, the contractor shall have to dismantle and 
recast all such foundations cast with such non-conforming materials at his own cost. 
Confirmation to this effect shall be obtained from the contractor by the Project authorities 
beforehand in all such cases. 

15. The contractor shall submit welding procedure specification (WPS) including the type of 
electrode used for approval of LEPL site before starting the welding work. 
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16. Approval/ acceptance of individual test results by LEPL in the course of execution of contract 
will not relieve the contractor of his contractual obligations and responsibilities, nor does it limit 
the Owner’s right under the contract. 

17. In case, requirement of special items like Super Sulphated Cement, Corrosive Resistant 
Reinforcement Steel (CRRS) etc arise due to site conditions, the specific approved of LEPL 
may be obtained before using the same and all the tests as per relevant standards shall be 
carried out. 

All the materials shall be stored by the contractor in a manner affording convenient access for 
identification and inspection at all times. Storage of material shall be in accordance with IS: 
4032 (Latest Edition). 

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FOUNDATION MATERIALS & 
CONCRETE 

A. CEMENT 

Description of the Test 33 Grade 
OPC as per 
IS:269

43 Grade 
cement as 
per IS:8112 

PPC as per 
IS:1489

Low Heat 
Cement 

i) Fineness (min) 225 m2/Kg 225 m2/Kg 300 m2/Kg 225 m2/Kg 

ii) Compressive 
Strength (min) 

72   1 hours 
168  2 hours 

            672  4 hours 

160 kgf/cm2

220 kgf/cm2

-

23 MPa 
33 MPa 
43 MPa 

16 Mpa 
22 Mpa 
33 Mpa 

100 kgf/cm2

160 kgf/cm2

350 kgf/cm2

iii)  Initial Setting Time 
(Min) 

30 Minutes 30 Minutes 30 Minutes 30 Minutes 

iv)  Final Setting Time 
(Max.) 

600 Minutes 600 Minutes 600 Minutes 600 Minutes 

v) Soundness ( Le 
chatelier Method) 

Max 10 mm 
expansion 

Max 10 mm 
expansion 

Max 10 mm 
expansion 

Max 10 mm 
expansion 

vi) Heat of hydration 
(Max.) 

- - - Max. 65 
cal/gm for 7 
days cal/gm 
for 28 days 

vii) Chemical 
Composition 

As per IS  As per IS As per IS As per IS 

B. COARSE AGGREGATE 

(i) Sieve Analysis 

IS SIEVE 
Designation 

Percentage passing for Graded 
aggregate of nominal size 

Percentage passing for single 
sized aggregate of nominal size

 40 mm 20 mm 40 mm 20 mm 

63 mm - - 100 -

40 mm 95 to 100 100 85-100 100 
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IS SIEVE 
Designation 

Percentage passing for Graded 
aggregate of nominal size 

Percentage passing for single 
sized aggregate of nominal size

20 mm 30 to 70 95 to 100 0-20 85-100 

10 mm 10 to 35 25 to 55 0-5 0-20 

4.75 mm 0 to 5 0 to 10 - 0-5 

(ii) Flakiness Index  Not to exceed 25% 

(iii) Crushing Value  Not exceed 45% 

(vi) Soundness of aggregate Loss of weight after 5 cycle to exceed 12% when 
 applicable for concrete tested with Sodium sulphate and 18% when tested 
 works subject to froast with magnesium sulphate. 
 action 

(v) Deleterious material  Not to exceed 5% of the weight of aggregate when 
     tested as per IS:2386 Part-II (1963) 

C. FINE AGGREGATE 

(i) Sieve Analysis   Shall confirm to Zone II or Zone III. 

IS Sieve designation Percentage Passing for 

 Grading  
zone-I 

Grading
zone-II

Grading
zone-III

Grading
zone-IV 

10 mm 100 100 100 100 

4.75 mm 90-100 90-100 90-100 95-100 

2.35 mm 60-95 75-100 85-100 95-100 

1.18 mm 30-70 55 – 90 75 – 100 90- 100 

600 Micron 15-34 35-59 60-79 60-100 

300 Micron 15-20 8-30 12-40 15-50 

150 Micron 0-10 0-10 0-10 0-15 

(ii) For guidance of adjusting sound in mix of concrete, the following table may be used. 

Moisture Content % Building % by volume 
2 15 
3 20 
4 25 
5 30 
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(iii) Silt Content Test: Shall not exceed 4% when tested for building work and shall not exceed 10% 
as per procedure specified CPWD specification when tested. 

(iv) Deleterious Materials: Total deleterious material shall not be more than 5% by weight. 

(D) REINFORCEMENT STEEL: As per relevant Indian Standards. 

(E) CONCRETE CUBE TEST 

For nominal (volumetric) concrete mixes, compressive strength for M20 (1:1½:3 (cement: sand: 
Coarse aggregate) concrete shall be 265 kg/ cm2 for 28 days.  

(F) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTH FOR NOMINAL 
MIX CONCRETE. 

(a) The average of the strength of three specimen be accepted as the compressive strength 
of the concrete, provided the strength of any individual cube shall neither be less than 
70%, nor higher than 130% of the specified strength. 

(b) If the actual average strength of accepted sample exceeds specified strength by more 
than 30%, the Owner/Owner’s Representative, if he so desires, may further investigate 
the matter. However, if the strength of any individual cube exceeds more than 30% of 
specified strength, it will be restricted to 30% only for computation of strength. 

(c) If the actual average strength of accepted sample is equal to or higher than specified 
strength upto 30%, than strength of the concrete shall be considered in order and the 
concrete shall be accepted at full rates. 

(d) If the actual average strength of accepted sample is less than specified strength but not 
less than 70% of the specified strength, the concrete may be accepted at reduced rate 
at the discretion of Owner/Owner's Representative. 

(e) If the actual average strength of accepted sample is less than 70% of specified strength, 
the Owner/Owner’s Representative shall reject the defective portion of work represented 
by sample and nothing shall be paid for the rejected work. Remedial measures 
necessary to retain the structure shall be taken at the risk and cost of contractor. If, 
however, the Owner/Owner’s Representative so desires, he may order addition to tests 
to be carried out to ascertain if the structure can be retained. Al the charges in 
connection with these additional tests shall be borne by the Contractor. 

(G) ACCEPTANCE CRITERIA FOR DESIGN MIX CONCRETE SHALL BE AS PER IS: 456. 

(H) SAMPLING PLAN FOR BRICK- WORK 

Scale of sampling and permissible number of defectives for visual and dimensional 
characteristics. 

No of bricks in 
the lot 

For Characteristics 
specified for 
individual bricks 

For dimensional characteristics for group 
of 20 bricks. No. of bricks to be selected. 

2001-10000 20 1 40 
1001-35000 32 2 60 
35001-50000 50 3 60 
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Note: In case the lot contains 2000 or less bricks the sampling shall be as per decision of the 
Owner/Owner’s Representative. 

ii) Scale of sampling for physical characteristics  

Lot size 
Sampling size for compressive 
strength water absorption and 
efflorescence  

Permissible No. of defectives 
for efflorescence 

2001-10000 5 0 
10001-35000 10 0 
35001-50000 15 1 

Note:  In case the lot contains 2000 or less bricks, the sampling shall be as per decision of 
Owner/Owner’s Representative. 

iii) Water absorption Test. 
Water absorption after 24 hours immersion shall not exceed more than 22 percent by weight. 
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1.0    INTRODUCTION 

This specification deals with the Topographical Survey work for development of terminals. The 
intent of the survey for the proposed sites is to obtain sufficient topographical data for 
finalizing all engineering works and establishment of Reference levels and plot extremities for 
reference during construction of the project. 

2.0    SCOPE OF WORK 

The terminals/plots along with approaches to the plots which are to be surveyed shall be 
clarified by the Engineer in charge during execution of work. 

The Survey agency shall carry out detail survey of the area along with showing:- 

 Physical features, spot levels, invert levels of existing drains and culverts in terms of RL 
with their cross sections, transmission/telephone lines, service lines etc. land survey by 
triangulation or other suitable method. 

 Topographical survey indicating existing permanent and temporary structures including 
levels & limits. 

 Drawing of terrain. 

 Detailed levels and coordinates of existing roads and other units.

 Preparation of survey drawings with descriptive note on terrain. 

 Setting of reference grid lines and temporary bench marks. 

 True North 

 Grids at 5m internal shall be established parallel to true north. Working reference point 
"A" to be fixed at site with reference to some permanent bench mark. 

 Check the co-ordinations of existing roads and other units with reference to the details  

 Survey of 5m length beyond the periphery of the proposed plot all around the proposed 
site. 

 Establish the HFL while indicating its source of information. 

 To identify storm water disposal point with it’s levels as per existing site condition. 

 Plot plan to show all test locations w.r.to plot corner pegs as well as their Reduced Level. 

3.0     LEVELING WORK 
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The leveling work shall be based on the bench marks available in the vicinity or any 
permanent existing features. Vertical control based on existing bench marks shall be 
established based on closed level network.

Suitable instruments shall be used for establishing the bench marks and for doing the general 
leveling work. All survey points, reference grid /corner pillars (of wooden pegs), shall be 
protected in such a way so that they are not disturbed during the construction period. The size 
of pegs shall be minimum 100mm diameter of Wooden balli which shall be embedded in 
ground. Reference point for the grid system shall be nearest to the existing permanent 
features.

       4.0     SURVEY DETAILS  

It shall be general survey work to be used for engineering purposes. The survey shall be 
oriented towards furnishing information for project planning and detailed engineering work. 
The survey shall show all the existing features along with levels and important dimensions. 
Existing features such as roads, railway tracks, buildings, drains, manholes, overhead & 
underground service lines, communication and supply lines, and similar permanent and 
temporary structures shall be shown. Each survey drawing shall show sets of perpendicular 
grid lines parallel to actual North, South and East, West with reference to reference point. 
These are needed for the purpose of orienting and matching the survey drawings with layout 
of the unit. Ground levels shall be shown on rectangular grid pattern at intervals of 10 meters. 
Additional levels to show sudden change of levels shall also be indicated. Contours are to be 
drawn at 0.20 m intervals. Inverts levels of existing drains at regular intervals shall be taken. 
Top levels of man-holes shall also be taken. Existing levels at regular intervals and at all 
junctions for roads, top levels, width, curvature at turning points shall be shown. Any other 
important detail shall also be shown. Bench marks, reference points, triangulation stations, 
any existing boreholes, oil wells trial pits etc. used shall be clearly identified in the drawing 
indicating their values/co-ordinates. Co-ordinates mentioned above shall be surveyed with 
respect to the reference axes N-S and E-W. 

All survey data collected during the day shall be plotted on the drawing sheet on the same 
day. These drawings shall be used for following, day to-day progress of work and for quick 
reference, if needed. 

        5.0     SURVEY DRAWING AND SCALE   

All survey drawings shall be made in metric units. 

Survey drawings that are to be submitted to the Owner shall be in colour on white paper.  

Four copies each of drawings shall be submitted to the Owner along with 2 editable copy on a 
DVD. . 

A descriptive note regarding the site conditions and special features shall also be submitted in 
field reports. These notes will compliment the drawing and will contain information which could 
not be covered in the survey drawings. The entire survey report shall also be submitted in soft 
copy on DVD in 2 sets. 

The scale of the drawings shall be 1:100. Generally, A-1 size sheets shall be used for 
drawings.  
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       6.0 INSTRUMENTS, TOOLS AND TACKLES 

The use of proper instruments is an important factor in survey work. The Contractor shall 
arrange his own instruments, accessories, tools and tackles, camping equipment and 
transport necessary for conducting the survey as per precision required. 

Experienced and qualified engineers, surveyors and draughtsmen shall be engaged to carry 
out the work. 
.
Survey team shall have at least the following survey instruments and accessories. 

 Total Station 
 Precision Automatic levels with precision leveling staff 
 Precision Measuring Tapes 
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1.0    INTRODUCTION 

This specification deals with the Geotechnical Survey work for development of terminals. The 
plan for Geo-technical Survey is drawn with a view to obtain sufficient data regarding the 
engineering properties of soil supporting the foundation for equipment and structures and to 
plan the various facilities. 

2.0    SCOPE OF WORK 

The scope of services of the contractor for undertaking soil investigation work shall cover all 
the work connected with soil exploration program at the proposed terminal including the 
setting out of locations of the various exploration points from reference point, conducting all 
field investigations at site, collection of soil and water samples, field and laboratory tests and 
submission of final reports. All field investigation, laboratory tests and reports etc. shall be 
done in accordance with the latest relevant Indian Standard Codes. 

3.0    FIELD INVESTIGATION 

This specification deals with Field Investigation/ tests and laboratory tests involved in 
ascertaining soil stratification & engineering properties of the soil at proposed project site. The 
field investigations/ tests comprise of the following:- 

EXPLORATORY BORE HOLES

There shall be one borehole at specified Terminal / plot. The location of these shall be 
indicated by Engineer before commencement of field activities. The location and number of 
these boreholes can be altered at site, if found necessary. All boreholes shall be of 150 mm 
diameter and shall be sunk into soil to a depth of 10m or up to refusal strata, whichever is 
earlier. The exploratory work at site shall be carried out by using shell and auger equipment. 
Disturbed samples for boring shall be collected every 1.5m or change in stratum and 
representative samples placed systematically for proper logging of the strata. The existing 
ground level shall be marked in terms of RL. Proper logging shall be done with description of 
different strata encountered with their reduced levels. All boreholes after completion of work 
shall immediately be filled in with a mixture of bentonite slurry and clay-sand mixture. 

UNDISTURBED SAMPLING

In cohesive and semi-cohesive soils, undisturbed samples conforming to IS:2132 shall be 
taken using open tube samples with an area ratio of less than 15% so as to obtain a core of 
samples of 100mm diameters and 450mm long at every change in stratum or at intervals of 
1.5m whichever is less. The tubes shall be marked and the ends of the sample tube shall be 
sealed properly with wax of thickness not less than 25mm and capped properly immediately 
after the sample is recovered from the boreholes to ensure no loss of moisture with time while 
retained in the tube. Sample tubes shall be immediately shifted to the laboratory for testing. 

STANDARD PENETRATION TEST (SPT)
Standard Penetration Test shall be performed at the base of boreholes as per IS: 2131 with 
the first test at a depth of 0.5 m and thereafter at every change in stratum or at intervals of 1.5 
meter whichever is less in both cohesive and non-cohesive soil. The S.P.T. shall also be 
conducted at termination depth of Borehole. Test may also be required to be carried out in 
compact sand which in normal terminology will be refusal strata. No. of blows required to 
penetrate every 150mm shall be recorded in case of normal sand, silt or clay as per IS:2131. 
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In case of dense/ hard stratum, the penetration (in mm) for every 20 blows per test shall be 
recorded. All these field records are to be submitted along with bore logs. Bent rods and 
damaged/ defective nipples shall not be used for the test and shall be replaced immediately 
by proper ones. Centering spacers shall be used at every 6 meters or at smaller intervals in 
depths to reduce the effect of whipping of rods. Samples collected in process of conducting 
S.P.T. shall be preserved as disturbed sample. Graphs shall be drawn for each penetration 
test. Collection of undisturbed samples and conducting S.P.T. tests will be done alternatively. 

DISTURBED SAMPLES

Representative disturbed samples obtained from boring at every 1.5 meter interval in depth or 
change in stratum shall be placed in suitable jars labeled properly for onward transmission to 
the laboratory. These samples shall be sent to the laboratory immediately after the boring is 
complete. All S.P.T. samples shall also be similarly preserved. 

STANDING GROUND WATER LEVEL

Records shall be maintained of the level at which water is struck and the level of any rapid in 
flow shall also be recorded. On reaching such level the borehole shall be left open for a period 
of two hours to observe the rise of water in the casing. Boreholes can be continued thereafter, 
upto the end of the day. The level of the water in the casing at the end of the day and at the 
beginning of the next day shall be recorded properly. For studying the ground water table no 
drilling mud will be permitted for stabilizing the hole. 

4.0    LABORATORY TESTS 

Laboratory tests shall be conducted on selected samples collected from site to establish the 
physical and chemical properties of soil. Following tests shall be done as appropriate in 
accordance with latest relevant Indian code of Practice. 

(i)    Natural moisture content 
(ii)   Void ratio 
(iii)  Liquid plastic and shrinkage limits 
(iv)  Specific gravity 
(v)   Dry density and bulk density 
(vi)  Direct Shear test 
(vii) Consolidation/ swelling test 
(viii) Particle size analysis 
(ix)  Chemical properties of the soil  

ATTERBERG LIMITS

Liquid and plastic limit tests shall be conducted on all cohesive soils for classification 
purposes and for predicting engineering properties. The results of limit tests shall be plotted 
on the plasticity chart of A. Cassagrande. Shrinkage limit shall also be determined for a few 
soil samples. 

PARTICLE SIZE ANALYSIS
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Particle size analysis shall be done on all clayey and sandy samples. Both sieve and 
hydrometric analysis shall be conducted and gradation curves shall be plotted to show the 
particle size distribution.

SHEAR TESTS

Shear tests shall be conducted on the undisturbed samples. A few unconfined compression 
tests shall be conducted on clayey samples but the majority of clayey samples in un-drained 
condition shall be subjected to tri-axial tests. The cohesion values and angle of internal friction 
are to be determined either by Mohr’s circle or by any other method. Particular attention shall 
be paid for conducting tri-axial tests, each of which shall be done on a minimum of 3 
specimens. Specimens shall be prepared by trimming and not by pushing small tube in a large 
tube.

CONSOLIDATION TESTS

A few consolidation tests shall be carried out on undisturbed samples of clayey soil, to 
estimate the settlement of foundation from “e-log p” curves, compression index - Cc and co-
efficient of consolidation – Cu. Consolidation test shall be done in manner that will not allow 
the sample to swell. 

SWELLING TEST
For soils of expansive nature, swelling tests on a few samples shall be selected for conducting 
swelling test to determine swelling pressure and magnitude. 

SPECIFIC GRAVITY AND BULK DENSITY

These shall be determined as per the standard procedures. 

CHEMICAL ANALYSIS OF SOIL 

Water samples from a few bore holes shall be taken and chemical analysis shall be done for 
sulphate, chloride content and pH value, particularly to determine the aggressiveness to 
concrete, steel and GI pipes. Care shall be taken to ensure that they are not diluted with rain 
or surface water during recovery from the boreholes. Similarly, a few soil samples shall be 
chemically tested to determine the sulphate contents, chloride content and pH values and 
other aggressive components as per IS - 2720. 
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WATER SUPPLY & SANITARY WORKS 

1.0 REFERENCE CODES 

IS: 774: Specification for Flushing Cistern for Water Closets and Urinals. 
IS: 2064: Code of Practice for Selection, Installation and Maintenance of Sanitary appliances. 
IS: 2548 Part-1: Specification for Plastic Seats and Covers for water closets Part-1: Thermo set seats 
and covers 
IS: 2548 Part-2: Specification for Plastic Seats and Covers for water closets Part-1: Thermoplastic 
seats and covers 
IS: 2326: Specification for automatic flushing cistern for urinals (other than plastic cisterns) 
IS: 9758: Specification for flush valves and fittings for water closets and urinals 

2.0 WATER SUPPLY WORKS 

I. BIB AND STOP COCKS 

Bib cocks and stop cocks of screw down type shall conform to IS: 781. All taps shall be of heavy grade 
and chromium plated brass. Chromium plating conform to the best quality as per IS: 1068 (latest 
edition). 

II. G.I. PIPE & FITTINGS 

All G.I. Pipes and fittings shall conform to IS: 1239 and shall be of medium grade (Class-B) for water 
supply services. All screwed tubes and sockets shall have pipe thread in accordance with the 
requirement specified in IS: 554. 

All fittings shall be of malleable galvanized iron approved by the Engineer-in-Charge. Fittings in G.I. 
line shall include all couplings, elbows, tees, bends, union, nipples, reducers, rubber insertion etc. No 
extra payment shall be made for these fittings. Payment shall be made on running meter basis. All 
pipes above ground shall be fixed with G.I. holder bat clamps clear off the wall at 1 to 2 meters centre 
to centre as directed. All visible pipes and clamps inside and outside the building shall be painted with 
two coats of white paints or aluminum paint as directed by the Site Engineer. No extra payment shall 
be made for clamps, hooks, cutting holes in walls, chasing and making good the same with 1:3 cement 
mortar (1 cement : 3 coarse sand) and for painting. All couplings, elbows, tees, bends, union, nipples, 
reducers etc. shall also be deemed to be included and covered by the rates for running meters of G.I. 
pipes. 

All underground pipes shall be laid in trenches of 60 cm depth and 30 cm width with an all round sand 
cushion of 10 cm. Before laying, the pipes shall be painted with two coats of anticorrosive bitumen 
mastic paint of approved quality. The excess earth after filling the trenches shall be disposed off as 
directed by Site Engineer. 

After laying and jointing, the pipes and fittings shall be inspected under working conditions of pressure 
and flow. Any joint found leaking shall be redone and all leaking pipes shall be replaced at no extra 
cost. The pipes and fittings after laying shall be tested under a gradually applied test hydraulic 
pressure of 6 kg/sq.cm. The pipe and joints shall be capable of maintaining the above pressure for at 
least half an hour without any indication of fall of pressure. All expenses in carrying out the test shall be 
borne by the Contractor. 

III. POLY PROPYLENE RANDOM CO-POLYMER (PPR) PIPES 
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The PP-R is a bonded, multilayer pipe consisting of different layers of the pipe: 
(a) The inner-most layer of the pipe to be an Anti – bacterial to prevent bacteria growth inside pipe 
surface. 
(b) The middle layer to be of plain PP-R which is neither in contact with Water and nor under direct 
effect of the atmospheric conditions. 
(c) The outer-most layer to be of U.V. stabilized PP-R to prevent the pipe surface from sunlight under 
exposed atmospheric conditions. 

The pipes should in general be conforming to the requirements of IS: 15801 except that specified with 
in nomenclature of the item. The pipes should have smooth inner surface with no contracting 
diameters. The pipes shall be cleanly finished, free from cracks and other defects. The pipes shall be 
clean and well cut along ends after taking into consideration the desired length, using the pipe 
scissors. 

The Polypropylene used for manufacturing the pipe shall conform to the requirements of IS: 10951 and 
IS: 10910. The specified base density shall be between 900 kg/m3 and 910 kg/m3 when determined at 
27°C. The resin should be mixed with sufficient quantity of colour master batches. The colour master 
batch should be uniform throughout the pipe surface. The standard dimension ratio (SDR) i.e. ratio of 
the nominal outer diameter of a pipe to its nominal wall thickness should be 7.4/11 as given in the item. 

Pipe diameter, wall thickness, ovality, tolerances etc. shall conform to CPWD specifications. 

Fittings: Plain fittings, Chrome plated brass threaded fittings and Valves shall be as per nomenclature 
of item or as directed by Engineer- in- Charge. 
(a) The plain fittings shall be Polypropylene Random Copolymer and comply with all the requirements 
of the pipes. The plain fittings shall comprise of Socket, Elbow, Tee, Cross, Reducer socket, Reduction 
Tee, End Cap, Crossover, Omega, Threaded Plug and wall clamps in available sizes. 
(b) The Chrome Plated Brass threaded fittings shall be Chrome Plated Brass threaded piece molded 
inside Polypropylene random copolymer fitting. The maternal shall comply with all the requirements of 
the pipes. The Chrome plated Brass threaded fittings shall comprise of Socket, Elbow and Tee (Male & 
Female) in available sizes. These are the fittings for C.P. connections and for continuations from 
Galvanized Iron Pipes and fittings. 
(c) The valves shall be Polypropylene Random Copolymer Valves. The valves comprise of Gate Valve, 
Ball Valve, Concealed stop valve and Chrome Coated Valve in available sizes. 
The other Brass/Bronze Valves can be connected to Polypropylene Random pipes using C.P. Brass 
threaded fittings of desired sizes. 

Laying and Jointing of Pipes and Fittings: The pipes and fittings shall run in wall chase as specified. 
Pipes shall run only in vertical or horizontal alignment as far as possible. The installation of pipes is 
similar to that of the metal pipes with the only difference in the jointing procedure. The jointing of the 
PP-R pipes and fittings shall be done by fusion welding by means of a welding machine by trained/ 
experienced personnel as per approved welding procedure. The quality of each installation system 
ultimately depends on the tightness, stability and lifetime of its connections. The pipe of the desired 
length is cut using the pipe scissors. The proper heating piece is taken and mounted on the welding 
machine. The welding device is switched on - Control lamp and switch lamp will lit. When ready, 
control lamp gets off, which means that welding temperature of 260 Degrees ±10 Degrees Celsius has 
been reached. The pipe end and the fitting to be welded are heated on the welding machine. Before 
heating the fitting and the pipe, the dirty welding tools, pipe and fitting are cleaned with a cloth. When 
heated up (with heating time as per the Table shown below), the pipe and the fitting is removed from 
the welding machine and the two pieces connected together by applying a little pressure without 
twisting. The joint is allowed to cool down for a few seconds. The welding process is that safe because 
the properly heated part of Polypropylene create a homogeneous connection. The same procedure 
shall be adapted for exposed as well as concealed fittings. The Crossovers may be used wherever the 
overlapping of the PP-R pipes is required. The fixing shall be done by means of Wall Support Clamps 
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keeping the pipes about 1.5 cm clear of the wall where to be laid on the surface. Where it is specified 
to conceal the pipes, chasing may be adopted. For pipes fixed in the shafts, ducts etc. there should be 
sufficient space to work on the pipes with the usual tools. Pipe sleeves shall be fixed at a place the 
pipe is passing, through a wall or floor for reception of the pipe and allow freedom for expansion and 
contraction and other movements. Fixed supports prevent any movement of the pipe by fixing it at 
some points. Fittings are used in creating the fixed points. Fixed supports must not but installed at 
bending parts and the direction changes must be done in the pipe itself. In between the fixed supports 
some arrangements must be done to compensate any potential elongation or shrinkage in the pipe 
length. For exposed straight pipes having length more than 5 meters, to compensate the expansion an 
expansion piece must be used. 

Piping Installation Support: Piping shall be properly supported by means of wall support clamps as 
specified and as required, keeping in view the proper designing for expansion and contraction. Risers 
shall be supported at each floor with clamps. Due to high coefficient of thermal expansion the heat 
losses though the pipes is highly reduced. Therefore, for internal Bathroom hot geyser water 
distribution lines, the insulation is often not required. 

Installation of Water Meter and Valves: PP-R lines shall be cut to the required lengths at the position 
where the meter and Valves are required to be fixed. Suitable C.P. Brass threaded fittings shall be 
attached to the pipes. The meter and Valves shall be fixed in a position by means of connecting pipes, 
jam nut and socket etc. The stop cock shall be fixed near the inlet of the water meter. The paper disc 
inserted in the ripples of the meter shall be removed. And the meter shall be installed exactly 
horizontally or vertically in the flow line in the direction shown by the arrow cast on the body of the 
meter. Care shall be taken not to disturb the factory seal of the meter. Wherever the meter shall be 
fixed to a newly fitted pipeline, the pipeline shall have to be completely washed before fitting the meter. 

Testing: All water supply system shall be tested to Hydrostatic pressure test. Maximum operating 
pressure at varying degree of temperature shall be as per CPWD specifications. The pressure test is 
performed in 3 steps being preliminary test, main test and final test. For the preliminary test a pressure 
which is 1.5 times higher than the possible working pressure is applied and this is repeated two times 
in 30 minutes with intervals of 10 minutes. After a test period of 30 minutes, the test pressure must not 
be dropped more than 0.6 bar and no leak must occur. Main test follows the preliminary test. Test time 
is two hours, in doing so the test pressure taken from the preliminary test must not have fallen more 
than 0.2 bar. After completion of these tests, the final test comes which has to be done under a test 
pressure of 10 bars and 5 bar in the interval of 15 minutes. Between the respective test courses, 
pressure has to be removed. All leaks and defects in joints revealed during the testing shall be rectified 
and got approved at site by retest. Piping required subsequent to the above pressure test shall be 
retested in the same manner. System may be tested in sections and such sections shall be entirely 
checked on completion of connection to the overhead tanks or pumping system or mains. In case of 
improper circulation, the contractor shall rectify the defective connections. He shall bear all expenses 
for carrying out the above rectifications including the tearing up and refinishing of floors and walls as 
required. After commissioning of the water supply system, contractor shall test each valve by closing 
and opening it a number of times to observe if it is working efficiently. Valves which are not working 
efficiently shall be replaced by new ones. 

IV. GUN METAL WHEEL VALVE 

The wheel valves shall be of heavy pattern and of best approved quality and shall conform to IS: 778 
and tested at a pressure of 17.5 kg/sq.cm. The rate shall be per number basis; the rate shall include 
supplying and fixing valve in position as per drawing or direction of Site Engineer. 
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V. C.I. SLUICE VALVE 

The Sluice valve shall be class-I, and inside non-raising screw type double flanged with hand wheel. 
These shall comply in all respect with Indian Standard specification IS: 780 (1963). 

The body, domes, covers, wedge gate and stuffing box shall be of good quality cast iron. The bodies, 
spindles and other parts shall be truly machined with surfaces smoothly finished. The area of the water 
way of the fittings shall be not less than the area equal to the nominal bore of the pipe. The valve shall 
be marked with an arrow to show the direction of turn for closing of the valve. The valve shall be fully 
examined and cleaned off all foreign matter before being fixed. The fixing of the valve shall be done by 
means of bolts, nuts and 3 mm rubber insertions or chemically treated compressed fibre board 1.5 mm 
thickness and weight not less than 0.183 gm/sq.cm. with the flanges of spigot and the socketed tail 
pieces drilled to the same specification. The tail pieces shall be confirm to IS: 1938. These shall be 
jointed to the pipe line by means of lead caulked joints. 

Rising Stem Type CI Sluice gate valves shall be conforming to IS: 14846 and as per details given 
below. The Sluice gate valves shall have extended stem of 2.5 M with limit switches for installation in 
tank dyke drainage system to isolate each tank dyke area to get ‘Open’ & ‘Close’ indication of the tank 
dyke drain valves in the Control Room. 

VI. BRASS FERRULES 

The ferrules for connections with C.I. main shall generally conform to IS: 2692. It shall be of non-
ferrous materials with C.I. Bell mouth cover and shall be of nominal bore as specified. The ferrule shall 
be fitted with screw and plug with valve capable of completely shutting off the water supply to the 
communication pipe if and when required. 

For fixing ferrule, the empty main is drilled and tapped at 45 degree to the vertical and ferrule screwed 
in. The ferrule must be so fitted that no portion of the projection of the shank shall be left projecting 
within the main into which it is fitted. Payment shall be made per number of ferrule supplied and fixed. 
The rate shall include necessary excavation, back filling, drilling, tapping, making connections with the 
G.I. pipe, including supply of ferrule, tools, testing etc. complete in all respect. 

VII. CAST IRON PIPE CLASS LA  

Centrifugally cast C.I. spun pipes shall conform to IS: 1536-1960 and specials shall conform to IS: 
1538-1960. The pipes shall be spigot and socket end type class LA and withstand hydraulic test 
pressure 20 kg/sq.cm. Pipes and specials should be sound with smooth inner and outer surface, and 
shall ring clearly when struck with light hammer; the end of the pipes and specials shall be reasonably 
square to their axis. All pipes and special shall be painted with two coats of anti-corrosive paint before 
laying. 

The spigot end of the pipe shall be inserted in the socket and right upto the back. Spun yarn shall be of 
clean hemp and of good quality. Spun yarn twisted in rope of uniform thickness and soaked in hot coal 
tar, shall be inserted carefully into the socket in two or three laps. Lead conforming to IS: 782-1962 in 
molten state shall then be poured into the joint filling same in one pouring. The lead shall be then 
caulked in by proper tools to make it even all-round. Quantity of lead used for various sizes of pipes 
shall be as mentioned below: 

                             Pipe size          Quantity of lead in Kg. per joint 
100 mm diameter -    2.72 
80 mm diameter  -    2.00 
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The pipe shall be laid on an average depth of 1.0 m below ground level as shown in drawing or as 
instructed by Site Engineer. Earthwork in excavation and back filling shall be done in the manner as 
specified in the relevant item, covering earthwork in excavation and backfilling. Tees, bends, reducers, 
end caps etc. shall be provided in the pipeline as per the drawing or as directed by the Site Engineer. 

Cement concrete thrust blocks of suitable design as approved by the Engineer-in-Charge shall be 
provided at 450 and 900 bends of the pipes. 

After jointing the pipes, the whole line shall be tested at a pressure of 10 kg./sqm for 24 hours, without 
pressure drop. The line shall be disinfected with a liquid chlorine solution; hypochlorite of lime 
(bleaching powder) may be used. The dose should not be less than 50 ppm of available chlorine and 
time of contact shall not be less than 8-12 hours as residual of not less than 5 ppm shall be produced 
in all parts of line. The pipe line shall be thoroughly flushed with clean water afterward. Payment shall 
be made on running meter basis for the actual length of the pipe laid including specials. The rate shall 
be inclusive of cost of all labour, materials, equipment, transportation, earthwork in excavation and 
backfilling etc. necessary for laying and jointing pipes and specials, concrete thrust block, hydraulically 
testing and disinfecting the line as per direction and satisfaction of the Site Engineer. 

VIII. uPVC PIPELINE SYSTEM 

All uPVC piping shall conform to IS: 4985-2000 and fittings shall conform to IS: 7634 (Part I). The 
pipeline shall be laid at a minimum depth of 0.6m from FGL and at road crossings a minimum cover of 
1.20m shall be maintained. 

The pipe laying and jointing shall be done in accordance with IS: 7634 (Part-III) – 1975. Pipes and 
fittings shall be jointed joints accurately without any stress to achieve leak proof stress. 

The test shall be done in accordance with IS: 2065 – 1983. The test pressure shall be 5 kg/cm2 or the 
maximum working pressure + 50%, whichever is greater. The test pressure shall be maintained for at 
least an hour. 

3.0 SANITORY WORKS 

I. EUROPEAN TYPE WATER CLOSET 

The Water closet shall be floor mounted or wall hung type as indicated in SOR/Scope of Tender.  

Water closet shall be of white vitreous china clay or other approved colour and shall be of wash down 
type conforming to IS:2556 Part VIII and as described in the Schedule of Rates/Tender Scope. The 
closet shall be of one piece construction and have integral flushing rim of suitable type. For floor 
mounted type, each water closet shall have four holes with its pedestal for fixing to the floor. The water 
closet shall have an integral S or P trap outlet with at least 50 mm water-seal. The closet shall be 
provided with 15 liters vitreous china clay low level flushing cistern of matching colour with all fittings, 
MS or C.I. brackets and 40 mm diameter flush bend pipe. The closet shall be provided with black 
plastic seat and lid. 

Floor mounted water closet shall be fixed to the floor by means of 75 mm long 6.5 mm diameter 
counter sunk bolts and nuts embedded in the floor concrete. The cisterns shall be fixed on C.I. 
cantilever brackets which shall be firmly embedded in the wall in cement mortar 1:4 (1 cement: 4 fine 
sand). The cistern shall be connected to the closet by means of 40 mm diameter white porcelain 
enameled flush bend with rubber inlet connection. 

II. INDIAN TYPE WATER CLOSET 
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Water closet shall be of vitreous china clay, of approved colour. Each pan shall have an integral 
flushing rim of suitable type. It shall also have an inlet or supply horn for connecting the flush pipe. The 
flushing rim and inlet shall be of self draining type. The pan shall be fitted with 100 mm S.C.I. trap `P' or 
`S' type with approximate 50 mm water seal. White glazed foot rest and a high level C.I. flushing 
cistern of 15 liters capacity with all fixtures. 

The pan shall be sunk into the floor and embedded in a cushion of average 15 cm cement concrete 
1:5:10 (1 cement : 5 fine sand : 10 graded brick ballast 40 mm nominal size). The concrete shall be left 
115 m below the top level of the pan so as to allow for flooring and its bed concrete. The joint between 
the pan and trap shall be made leak proof with cement mortar 1:1 (1 cement: 1 fine sand). Fixing of 
flushing cistern shall be as per clause 1.3.0. The flush pipe shall be of galvanized steel tube of 32 mm 
nominal internal diameter. The flush pipe from cistern shall be connected to pan by means of cement 
or putty joint. Cistern bracket flush-pipe and over-flow pipe shall be painted with two or more coats of 
white zinc paint. Foot rest of size not less than 25 x 13 x 3 cm of white glazed earthenware shall be set 
in cement mortar 1:3 (1 cement : 3 coarse sand). The position of the foot rest with the pan shall be as 
per the direction of the Engineer in Charge. 

III. URINALS 

Urinals shall be of white vitreous china clay flat back type conforming to IS: 2556 (Part- I). Urinal shall 
be of one piece construction with integral flushing rim. These shall be mounted on walls. The flushing 
inlet pipe connection piece shall be of PVC 15 mm diameter with brass union and CP. stop cock for 
cistern, 25 mm diameter CP. distribution pipe and waste pipe shall be 750 mm long 32 mm dia. G.I. 
pipe with necessary brass union and CP. brass screws shall be used for fixing the urinals. Fixing shall 
ensure that no liquid is left over in the pan after flushing. Urinals shall be connected to automatic 
flushing cistern either individually or in groups. For a set of three urinals one automatic flushing cistern 
of 15 liters capacity shall be provided. 

IV. SINKS 

The sinks shall be of vitreous china clay, of approved colour conforming to IS: 2556 (Part V) and shall 
be of the size 600mm x 450 mm x 250 mm. They shall be one piece construction including a combined 
overflow. The floor of the sink shall gently slope towards the outlet. The outlet in all cases shall be 
suitable for waste fittings having flanges of 88 mm diameter and the waste hole shall have a minimum 
diameter of 65 mm at the bottom to suit the waste fittings. Each sink shall be provided with a non-
ferrous 50 mm diameter waste fitting. The sink shall have over flow of the weir type and the inverts 
shall be 30 mm below the top edge. 

Each sink shall be provided with a waste plug, of suitable chain and stay plug chains shall be of brass 
wire of 1.8 mm with brazed over links approximately 13 mm in length and shall be chromium plated. It 
shall have an overall length from the collar to the stay of not less than 30 mm. There shall be triangular 
or D-shankle at each end, one of which shall be abrazed to the plug and the other securely fixed to the 
stay. The 50 mm long shank of the waste shall be threaded to the full length to the underside of flange 
in each case. The waste fittings and plug fittings shall be chromium plated. The chromium plating shall 
be of grade B conforming to IS: 1068. 

Sink shall be fitted on C.I. or M.S. brackets (conforming to IS:775) and the Brackets shall be painted 
white one coat of anti-corrosive priming, the sink shall be fixed at 800 mm above finished floor level or 
as directed by the Site Engineer. 

V. WASH BASINS 
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Wash basins shall be of white vitreous china clay flat back type conforming to IS: 2556 (Part IV). Wash 
basin shall be of one piece construction including a combined over flow. This shall be fitted on C.I. or 
M.S. brackets (conforming to IS: 775). The wall side shall be fixed well flushed with the plaster of wall 
and the joint, if any, shall be properly finished with mortar and painted white. The basin shall be 
provided with two C.P. brass pillar cocks, 32 mm dia. C.P. brass waste trap, C.P. brass chain, rubber 
stopper and 32 mm dia. C.P. brass waste pipe. The basin shall be fixed at 800 mm above finished floor 
level or as directed by the Site Engineer. 

VI. BEVELLED EDGE MIRROR 

The bevelled edge mirror shall be of best quality of `Hindustan Pilkington' or equivalent make approved 
by Engineer-in-Charge. The size of the mirror shall be 600 x 450 mm and of thickness 6 mm. Mirror 
shall be provided with a backing of asbestos sheet of 6 mm thickness and fixed to wooden cleat with 4 
C.P. brass screws. 

VII. TOILET PAPER HOLDER 

The toilet paper holder shall be of C.P. Brass of size 150 mm x 150 mm fixed with C.P. brass, screws 
over the wooden cleat. Chromium plating shall be of Grade B type conforming to IS: 1068 (latest 
edition). The payment shall be made on per number basis. The rate is inclusive of providing and fixing 
of toilet paper holder with screws, and making good the wall complete with all labour and material. 

VIII. MARBLE PARTITION BETWEEN URINALS 

The marble partition in between the two urinals shall be 25 mm thick, table rubbed and polished with 
round edges, light ash, pink on grey in colour. The partitions shall be pushed inside the wall upto 100 
mm depth, and shall be fixed in C.M. 1:3 (1 cement : 3 fine sand) and M.S. bracket channel 2 Nos. 
embedded into the walls, as per drawing and directions. The payment shall be made on square meter 
basis of exposed portions only. The rate shall be inclusive of cost of all labour, material etc. involved 
for satisfactory completion of the above mentioned operations, and as per drawings and direction. 

IX. TOWEL RAIL 

The towel rail shall be of chromium plated and shall be of 20 mm dia. and upto 600 mm length. 
Aluminium brackets shall be fixed on both the sides. The rod shall be fixed with screws and wooden 
batten on the walls as directed. The mode of measurement shall be on number basis. 

4.0   BRICK MASONRY CHAMBERS FOR DRAINAGE 

Brick masonry chambers shall be constructed as per drawing true to dimensions. The chambers shall 
be 600 x 600 mm in size and of average 750 mm in depth. The brick work shall be with second class 
brick in cement mortar 1:4 (1 cement: 4 fine sand). Bed concrete shall be 100 mm thick cement 
concrete 1:4:8 (1 cement: 4 coarse sand: 8 grade stone aggregate). Brick work shall be plastered 
inside with cement mortar 1:3 (1 cement: 3 fine sand) finished with a floating coat of neat cement. 
Benching shall be done with Cement concrete 1:2:4 (1 cement: 2 fine sand: 4 graded stone aggregate 
20 mm down) finished smooth with neat cement. The Chamber shall be covered with 100 mm thick 
slab in 1:2:4 Reinforced Concrete fitted with 540 mm diameter CI light duty cover. Cover shall be made 
free from casting & other defects. All sharp edges shall be removed and finished smooth. It shall be 
coated with 2 coats of anti-corrosive paints. 
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5.0   SEPTIC TANKS 

Specifications relating to earth work in excavation and filling, plain and reinforced concrete, brick work, 
plastering etc. shall be as per the specification mentioned under different clauses. Septic tanks shall be 
designed, tested and constructed as per IS: 2470 and detailed drawings true to dimension. Access 
opening shall be provided for de-sludging & inspection. The ventilating pipe shall be provided with pipe 
of at least 50mm dia. extended 2 meters above the nearest working platform level. For places where 
water table is at shallow depth and soak pits are not recommended, upflow filters as per drawings shall 
be constructed. 

6.0   SOAK PIT 

Soak pit shall be constructed as per the drawing. The earthwork in excavation shall be carried out to 
the exact dimensions as shown in the drawings. In the soak pit a honey comb dry brick shaft 45 x 45 
cm and 292.5 cm high shall be constructed. Round the shaft within the radius of 60 cm shall be placed 
well burnt brick bats. Brick ballast of size from 50 mm to 80 mm nominal size shall be used. The 
construction of shaft and filling of the bats and ballast shall progress simultaneously. Over the filling 
shall be place a single matting, which shall be covered with minimum layer of 7.5 cm earth. The shaft 
shall be covered with 7.5 cm. Thick R.C.C. slab, and 22.5 cm wide and 12.5 cm deep brick edging with 
brick shall be provided as per drawing. The soak pit shall be connected with the septic tank by 100 mm 
diameter SW pipe. Relevant specifications for earthwork in excavation, filling, plain and reinforced 
concrete, brick work, plastering etc. shall be followed as mentioned herein before. However, the rate 
shall be inclusive of all the above operations. 

7.0 CEMENT CONCRETE HUME PIPES 

The pipes shall be with reinforcement conforming to IS: 458-1961 and class NP-3. The pipes shall be 
centrifugally cast, true to shape, straight, perfectly sound and free from cracks and flaws. The external 
and internal surfaces of the pipe shall be smooth and hard. Wall thickness of the pipes shall be 25mm, 
30mm, 35mm & 100 mm for 250mm, 300mm, 450mm & 1000 mm diameter pipes respectively. 

The pipes shall be laid across the road, pathways and similar locations for drainage purposes as per 
the drawing and instructions of the Site Engineer. Two adjoining pipes shall be butted against each 
other and adjusted in correct position. The collar shall be slipped over the joint, covering both pipes 
equally. The annular space shall be filled with a stiff mixture of cement mortar 1:2 (1 cement: 2 Fine 
sand). 

Earthwork in excavation & back filling shall be done in manner as specified under relevant item 
covering earth work in excavation & back filling. No separate payment shall be made for excavation & 
backfilling. 

8.0 OPEN SURFACE DRAINS 

Open surface drains shall be constructed as per drawing. The earth work in excavation shall be carried 
out to the exact dimensions as shown in the drawings and described in schedule of Rates. Proper 
longitudinal slope shall be maintained as specified in the drawing or as directed by Site Engineer. 

Specifications relating to earth work in excavation, filling, plain and reinforced concrete, brick work, 
plastering etc. shall conform to the specification described in relevant items herein before. 
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9.0 STONE WARE GULLY TRAP 

Gully trap shall conform to IS: 651-1965. These shall be sound, free from visible defects such as fire 
cracks or hair cracks. The glaze of the trap shall be free from crazing. They shall give a sharp clear 
ringing sound when struck with light hammer. There shall be no broken blister. 

Each gully trap shall have one C.I. grating of square size corresponding to the dimensions of inlet of 
gully trap. It will also have water tight. C.I. cover with inside frame dimensions of 300 x 300 mm, the 
cover weighing not less than 4.52 kg. and the frame not less than 2.72 kg. The grating, cover and 
frame shall be sound and of good casting and shall have truly square machined seating faces. 

Each gully trap shall be fixed on cement concrete foundation of 68 cm. Square, inside the excavated 
pit done true to level as per drawing or as directed by Site Engineer. The mix of the concrete will be 
1:4:8 (1 cement: 4 fine sand : 8 Graded stone aggregate 40 mm nominal size). Joining of gully outlet to 
the branch drain shall be done as per clause 34.1.3 stated herein before. 

After fixing and testing gully and branch drain, a brick masonry chamber 300 x 300 mm (inside) in brick 
work in cement mortar 1:4 (1 cement : 4 fine sand) shall be built with a 10 cm brick and round the gully 
trap from the bed of concrete upto ground level. The space between chamber wall and trap shall be 
filled in with cement concrete 1:4:8 (1 cement: 4 fine sand: 8 graded stone aggregate 40 mm nominal 
size). The upper portion of the chamber i.e. above the top level of the trap shall be plastered inside 
with Cement mortar 1:3 (1 cement: 3 coarse sand) finishing with a floating coat of neat cement. 

10.0 LAYING OF RCC PIPES FOR SEWER SYSTEM 

The pipes shall be centrifugal cast concrete pipes, socket and spigot type, with reinforcement and shall 
conform to IS: 458. Manufacturers Test Certificates of the procured pipes shall be submitted to 
Engineer-in-Charge based on which the pipes will be accepted. Engineer-in Charge may ask for 
additional testing of pipes, if required. The class of pipes shall be as specified on drawings. 

The pipes should well defined surfaces and edges and their ends shall be perpendicular to longitudinal 
axis. The pipes shall be laid across the road, pathways and similar locations for drainage purposes as 
per the drawing and instructions of the Site Engineer. Two adjoining pipes shall be butted against each 
other and adjusted in correct position. The collar shall be slipped over the joint, covering both pipes 
equally. The annular space shall be filled with a stiff mixture of cement mortar 1:2 (1 cement: 2 Fine 
sand). 

Earthwork in excavation & back filling shall be done in manner as specified under relevant item 
covering earth work in excavation & back filling. No separate payment shall be made for excavation & 
backfilling. 

The pipeline shall be tested for water tightness of joints. The test shall be carried out from manhole. 
Pipe ends shall be closed and filled with water so that water level is up to the top of the manholes. The 
line shall be kept full for 24 hours. Observations shall be taken at one hour interval and if leakage is 
within 2.5 liters/km/hr/cm of diameter of pipeline, it shall be deemed to have passed the test. In case 
joints are found to leak, they shall be repaired or redone and test shall be repeated until the joints are 
approved by Engineer-in-Charge. 

11.0 PLUMBING AND BUILDING DRAINAGE 

H.C.I. NAHNI TRAP (FLOOR TRAP): Nahni trap shall be of heavy cast iron as per IS: 3989 with 
100mm inlet and 80/ 100mm outlet with CP pressed steel grating. It shall be of self cleaning design. 
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Grating shall be of either hinged or screwed down type. Nahni trap shall be fixed in cement mortar 1:2 
as directed by Engineer-in-Charge. 

VALVE CHAMBER, INSPECTION CHAMBER & MANHOLES: The size and type of construction of 
valve chamber, inspection chamber and manholes shall beas specified in the drawings or items. 

C.I. SOIL / WASTE PIPES: CI pipes shall be socket and spigot of standard quality conforming to IS: 
1729. The supply shall include all necessary accessories e.g. bends, Y Junction, T- Junction, including 
plugs, shoes, cowls etc. complete. CI soil / waste pipe below ground or floor shall be encased with 
50mm thick PCC M20 Grade concrete.  

The spigot of the pipe shall be placed fully resting inside the socket and hemp caulked home to leave 
space for lead depth as specified. Lead conforming to IS: 782 in molten state shall then be poured into 
the joint filling the same in one pouring. The lead shall be caulked by proper tools to make it even all 
round. Depths of lead in the joints from the top of the socket shall be 37mm for 150mm dia. pipes, 
25mm for 100 mm and 50mm diameter pipes. All pipes shall be fixed 25mm clear of the wall with MS 
bat clamps or as approved by the Engineer –in Charge. All holes in walls and floors shall be made 
good by cement concrete M-15 grade and should be leak proof. All soil and waste pipes shall be tested 
for leakage by hydraulic test.  

All CI pipes shall be painted with two coats of paint of approve make and shade over a coat of primer. 
Earthwork in excavation, backfilling and removal of surplus earth/ debris shall be considered as a part 
of the work. No separate payment shall be made for the same. 

M.S. RUNGS/ C.I. STEPS: The rungs for pits, manholes and septic tanks etc. shall be made out of 
M.S. bars conforming to Indian Standard and to the shape and size as shown in drawings. CI steps for 
manholes, if needed shall be as per IS: 5455. M.S. rungs shall be coated with 2 coats of approved 
bituminous paint. 
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1.0 WATER PROOFING

1 Water Proofing with Synthetic Felt

1.1 The surface to be treated shall have a minimum slope of 1 in 120 or as directed by Site
Engineer. Grading shall be carried out with PCC 1:2:4 with 10 mm down aggregate to 40 mm
average thickness and finished smooth. Such grading shall be paid separately under
appropriate relevant item.

1.2 Junction between the roof and vertical face of parapet wall etc. shall be cased by running
triangular fillets (gola) 75x75 mm size in PCC 1:2:4 (1 cement : 2 coarse sand : 4 graded
stone aggregate 20 mm nominal size) admixed with 2% integral water proofing compound
(by weight of cement) of approved make conforming to IS: 2645. At the drain mouths the
fillets shall be suitably cut back and rounded off for easy application of water proofing
treatment and easy flow of water. The fillets shall be measured or paid separately under
appropriate relevant item.

1.3 For carrying over and tucking in the water proofing felts/ membranes into parapet wall etc.
a horizontal groove 65 mm deep and 75 mm wide with its lower edge not less than 150 mm
above the graded roof surface shall be left on the inner face of the same during construction
if possible. When such groove has not been left, the same shall be cut out neatly. The base
and rear of the groove shall be finished smooth with cement mortar 1:4 (1 cement: 4 coarse
sand). Such cutting of groove and its finishing smooth shall be deemed to be part of the
water proofing item and shall not be measured or paid separately. No deduction shall be
made either, for making the groove when the later has already been left in masonry.

1.4 Tucking in of the water proofing felt/ membrane will be required where parapet wall exceed
45 cm in height from graded surface. Where the height is 45 cm or less, no groove will be
required as the water proofing treatment will be carried over the top of the parapet wall to
its full thickness. Edges of the felt or membrane shall be sealed with approved sealant. Such
treatment shall not be measured or paid for separately.

1.5 The graded surface of the roof and concrete fillets and face of walls etc. shall be thoroughly
cleaned with wire brushes & all loose scale etc. removed. The cracked surface shall be cut to
`V' Section, cleaned and filled up flush with cement mortar slurry 1:4 (1 cement : 4 coarse
sand). Such cleaning of the surface or treating the crack shall not be paid for separately.

1.6 After grouting the crack, if any, with Cement grout, the primer (first layer of roof treatment)
shall be brushed over the cleaned and dried surface before the bonding material is applied.
The primer conforming to IS: 3384 1986 shall be applied at minimum rate of 0.30 litre/sqm.

1.7 The second layer shall consist of straight run bitumen conforming to IS: 73 1961 @ 0.70
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Kg/sqm applied hot (not less than 50 deg. c) as per IS: 7290 1979. The fourth layer shall
consist of cold cut back bitumen @ 1 kg/sqm over felt film as per IS:7290. The fifth and final
course shall consist of coarse sand @ 0.75 Kg/sqm over bitumen and subsequent
preparation of the surface.

1.8 The self finished synthetic felts to be used shall of approved make and shall conform to IS:
7941 (latest edition). It shall have 3 layers of LDPE/HDPE and 1 layer of 2 mm foam
insulation. It shall be waterproof, acid resistant and fire resistant.

1.9 The felt film forming the 3rd course shall be cut to the required length, brushed clean of
dust materials and laid out flat to eliminate cut, and subsequent stitching. The felt shall not
be laid in single piece of very long length as they are likely to shrink. Length of 6 to 8 metres
is suitable. Each strip shall have overlap of 7.5 cm, with the adjacent strip duly bonded with
cold cut back adhesive @ 0.35 kg/sqm. All the overlaps shall be levelled and pressed down
to level the unevenness. The felt shall be carried over up to the adjacent parapet wall as per
clause 1.3 & 1.4 anchored thereto with cement grout by inserting the felt in the groove on
the wall. Chase cutting on the wall for making grooves and anchoring grout shall be done by
the Contractor without any extra cost to the owner.

2.0 Water Proofing with Atactic Poly Propylene (APP) Membrane

2.1 The roof grading shall be carried out as per clause nos.1.1 to 1.5 under above
specifications for Water Proofing with Synthetic Felt.

2.2 After grouting the crack, if any, with cement grout, bitumen primer (first layer of roof
treatment) shall be applied at minimum rate of 0.40 litre/sqm over the cleaned and dried
surface before the bonding material is applied.

2.3 The second and fourth layer shall consist of blown type bitumen of grade 85/25 conforming
to IS: 702 (latest edition) @ 1.20 Kg/sqm.

2.4 The third layer shall consist of Atactic Poly Propylene (APP) modified polymeric Membrane
of approved make, 2.0 mm thick of 3.0 kg/sqm weight consisting of five layers, prefabricated
with centre core as 100 micron HMHDPE film sandwiched on both sides with polymeric mix,
protected on both side with 20 micron HMHDPE film. The membrane shall be waterproof,
acid resistant and fire resistant.

2.5 The APP membrane shall be cut to the required length, brushed clean of dust materials and
laid out flat to eliminate cut, and subsequent stitching. Each strip of the membrane shall
have overlap of 100 mm with the adjacent strip, bonded with cold appropriate splice
adhesive. All the overlaps shall be levelled and pressed down to level the unevenness. The
membrane shall be carried over up to the adjacent parapet wall as per clause 1.3 & 1.4,
anchored thereto with cement grout by inserting the membrane in the groove on the wall.
Chase cutting on the wall for making grooves and anchoring grout shall be done by the
Contractor without any extra cost to the owner. 2.0.6 The fifth/ top most layer shall be of 20
mm thick precast cement concrete tiles of mix 1:2:4 (1 cement: 2 coarse sand: 4 graded
stone aggregates 12.5mm nominal thickness), which shall be grouted with cement mortar
1:3 (1 cement: 3 fine sand) mixed with 2% integral water proofing compound by weight of
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cement and laid over 12 mm layer of cement mortar 1:3 (1 cement: 3 fine sand). The top
surface of the tiles shall be finished neat. The tiles shall be measured or paid separately
under appropriate relevant item.

3.0 Brickbat Coba Chemical/ Acrylic Based Water Proofing

3.1 Integral cement based roof treatment/ waterproofing cum terracing of average 120mm
thickness including preparation of surface as required for treatment of roofs, balconies,
terraces etc. shall be carried out as follows:

3.2 The preparation of the base surface shall be done by thorough cleaning of roof surface with
a wire brush and all foreign matter etc. shall be removed. Well defined cracks on the surface
shall be cut to "V" section, cleaned and filled up with a paste of one or two component
Polyurethane based crack filling compound and white cement in a ratio of 1:2. A layer of
chicken wiremesh shall be placed.

3.3 A coat of neat cement slurry using 2.75 kg/sqm of cement admixed with proprietary water
proofing compound confirming to IS: 2645 shall be applied over the RCC slab.

3.4 Laying cement concrete using broken/ brick bats 25mm to 100mm size with 50% of cement
mortar 1:5 (1cement: 5 coarse sand) admixed with proprietary water proofing compound
confirming to IS: 2645 over 20mm thick layer of cement mortar of mix 1:5 (1 cement: 5
coarse sand) admixed with proprietary water proofing compound confirming to IS: 2645 to
required slope and treating similarly the adjoining walls upto 300mm height including
rounding of junctions of walls and slabs.

3.5 After two days of proper curing applying a second coat of cement slurry admixed with
proprietary water proofing compound confirming to IS: 2645.

3.6 Finishing the surface with broken china (glazed) laid joint less with cement mortar of mix 1:4
(1cement: 4 coarse sand) admixed with proprietary water proofing compound confirming to
IS: 2645 and finally finishing the surface with trowel.

3.7 The whole terrace so finished shall be flooded with water for a minimum period of two
weeks for curing and for final test. All above operations to be done in order as directed and
specified by the Engineer in charge.

3.8 A Guarantee of minimum 10 years shall be provided against the performance of the finished
waterproofing system.

4.0 ANTI TERMITE TREATMENT

4.1 Anti termite treatment shall be carried out as per I.S. 6313 (Part II 1981) and as mentioned
herein below:

1.1 Materials
Any one of the following chemicals (as specified) in water emulsion shall be used.
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Name of Chemical Concentration (Percent) by Volume
Chloropyrifos Emulsifiable concentrate(IS:
8944)

1.0

Chemicals are available in concentrated form in the market and concentration is indicated
on the sealed containers. To achieve the percentage of concentration specified above,
chemical should be diluted with water in required quantity before it is used. Graduated
containers shall be used for dilution of chemical with water in the required proportion to
achieve the desired percentage of concentration.

1.2 Example: To dilute chemical of 30 percent concentration, add 59 parts of water to one part
of chemical to achieve 0.5 percent concentration. Chemicals shall be brought to site of work
in sealed original containers. The material shall be brought in at a time, in adequate quantity
to suffice for the whole or at least a fortnight's work. The material shall be kept in the joint
custody of the contractor and the Engineer in Charge. The empties shall not be removed
from the site of work, till the relevant item of work has been completed and permission
obtained from the Engineer in Charge.

1.3 Pre construction chemical treatment

This is a process in which chemical treatment is applied to a building in the early stages of its
construction. Hand operated pressure pump shall be used for uniform spraying of the
chemical. To have proper check for uniform spraying of chemical, graduated containers shall
be used. Proper check shall be kept that the specified quantity of chemical is used for the
required area during the operation.

1.4 Time of Application

Soil treatment should start when foundation trenches and pits are ready to take mass
concrete foundations. Laying of mass concrete should start when the chemical emulsion has
been absorbed by the soil and the surface is quite dry. Treatment should not be carried out
when it is raining or soil is wet with rain or sub soil water. The foregoing applies also in the
case of treatment to the filled earth surface within the plinth before laying the subgrade for
the floor.

1.5 Disturbance

The treated soil barriers shall not be disturbed after they are formed. If by chance, treated
soil barriers are disturbed, immediate steps shall be taken to restore the continuity and
completeness of the barrier system.

1.6 Treatment for Masonry foundations & Basements

a) The bottom surface and the sides (upto a height of about 300 mm) of the excavations made
for masonry foundations & basements shall be treated with the chemical at the rate of 5
litres per sqm of the surface area as shown in the drawing.
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b) After the masonry foundations and the retaining walls of the basement come up, the backfill
in immediate contact with the foundation structure shall be treated at the rate of 7.5 litre
per sq.m. of the vertical surface of the sub structure for each side. If water is used for
ramming the earth fill, the chemical treatment shall be carried out after the ramming
operation is done by rodding the earth at 150 mm centres close to the wall surface and
spraying the chemical with the above dosage. The earth is usually returned in layers and the
treatment shall be carried out in similar stages. The chemical emulsion shall be directed
towards the concrete or masonry surfaces of the columns and walls so that the earth in
contact with these surfaces is well treated with the chemicals as per drawing.

1.7 Treatment for RCC Foundation and Basements

In the case of RCC framed structures with columns and Plinth beams and R.C.C. basements
the concrete mix is rich and dense (being 1:2:4 or richer), it is unnecessary to start the
treatment from the bottom of excavations for columns and plinth beams. The treatment
shall start at the depth of 500 mm below finished ground level. From this depth the back fill
around the columns, beams and R.C.C. basement walls shall be treated at the rate of 7.5
litres/Sqm of the vertical surface. The other details of treatment shall be as laid down in
clause (b) above complete as per drawing.

1.8 Treatment of Top Surface of Plinth filling

The top surface of the filled earth within plinth walls shall be treated with chemical
emulsion at the rate of 5 litres per sqm of the surface before the sand/subgrade is laid.
Holes upto 50 to 75 mm deep at 150 mm centres both ways shall be made with crow bars
on the surface to facilitate saturation of the soil with chemical emulsion.

1.9 Treatment of Junction of Wall and the Floor

To achieve continuity of the vertical chemical barrier on inner wall surfaces from the ground
level, small channel 30x30 mm shall be made at all the junctions of wall and columns with
the floor (before laying the subgrade) and rod holes made in the channel upto ground level
150 mm apart and the chemical emulsion poured along the channel @ 7.5 litres/sqm of the
vertical wall or column surface so as to soak the soil right to bottom. The soil shall be
tamped back into place after this operation.

1.10 Treatment of soil along external perimeter of building

After the building is complete, provide holes in the soil with iron rods along the external
perimeter of the buildings at intervals of about 150 mm and depth 300 mm and filling these
holes with chemical emulsion at the rate of 7.5 litres per square metre of vertical surfaces.

1.11 Safety precautions

All chemicals used for anti termite treatment are poisonous and hazardous to health. These
chemicals can have an adverse effect on health when absorbed through the skin, inhaled as
vapours or spray mists or swallowed. Person using or handling these chemicals should be
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warned of these dangers and advised that absorption through the skin is the most likely
source of accidental poisoning. They should be cautioned to observe carefully the safety
precautions given below:

1.12 These chemicals are usually brought to site in the form of emulsifiable concentrates. The
containers should be clearly labelled and should be stored carefully so that children and
pets cannot get at them. They should be kept securely closed.

1.13 Particularly, care should be taken to prevent skin contact with the concentrates. Prolonged
exposure to dilute emulsions should also be avoided. Workers should wear clean clothing
and should wash thoroughly with soap and water, especially before eating and smoking. In
the event of severe contamination, clothing should be removed at once and the skin washed
with soap and water. If chemical splash into the eyes, they shall be flushed with plenty of
soap and water and immediate medical attention should be sought.

1.14 The concentrates are oil solutions and present a fire hazard owing to the use of petroleum
solvents. Flames should not be allowed during mixing.

1.15 Care should be taken in the application of chemicals to see that they are not allowed to
contaminate wells or springs which serve as sources of drinking water.

1.16 A guarantee of minimum 10 years for effectiveness of treatment must be furnished by the
Contractor.
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SEWER DRAINAGE SYSTEM 

1.0 SCOPE 

The specification is intended to establish and define the materials and constructional 
requirements for sewer drainage system. All materials, fixtures and workmanship shall be in 
accordance with the relevant IS Codes and good Engineering practices. 

2.0 REFERENCE DOCUMENTS 

IS 456     Code of practice for plain and reinforced concrete 
IS 458     Specification for Pre-cast Concrete pipes 
IS-1363    Galvanized mild steel hexagonal head bolts and nuts 
IS-1536 & 1537     Materials and Laying of cast iron piping & fittings 
IS-1538 & 3989  
IS 1742    Code of Practice for Building Drainage 
IS 2720 (All parts)   Method of test for soils 
IS-3006    Stoneware pipe 
IS-8008    HDPE pipe moulded fittings 
IS-8360    HDPE fabricated fittings 

In the event of conflict between various codes and standards, the most stringent condition will 
apply. 
Unless specified otherwise the International System of metric units (S.I.) is to be used. 

3.0 GENERAL 

In accordance with the requirements of this specification, the contractor shall submit the details 
specified in the following paragraphs regarding the materials covered by this specification. 

4.0 DRAINS/SEWER 

4.1 GENERAL 

Drains and / or sewers shall be laid to the alignment and grades as shown on the drawings, 
subject to any modifications done from time to time to meet the requirements of the works. 
No deviations from the lines, depths of cuttings, gradient of drains or sewers shall be permitted 
except on the specific permission from the Owner / Consultant. 
Before commencement of work, accurate surveys and levels of the grade shall be recorded. 
The excavation and filling as required on this grade for the purpose of laying drainage shall be 
measured on the basis of such records. The levels and surveys shall be related on the 
benchmarks and reference points decided by the Owner/Owner’s Representative. Any 
instruments and technical assistance by way of manpower, required for such surveys and 
levels shall be made available whenever required. The materials required for preparation of 
benchmarks, pegs, pillars shall be furnished by the Contractor. 

4.2 SETTING OUT DRAINAGE 

Setting out of drainage shall conform to approve drainage plan/scheme and shall be set out 
with the aid of suitable bearing rods and site rails at intervals not more than 15 meters. 
Necessary materials for bearing rods and site rails and the instruments required for setting out 
and fixing such demarcations and reference points shall be provided by the contractor when 
checking is undertaken. 



Standard Specification 

Technical Specification for Sewer 
Drainage System 

Doc No.  Rev 
GAIL-STD-CV-DOC-TS-017    0 

Page 4 of 7 

All site rails and posts shall be of well-seasoned timber and such sizes as would be required for 
proper stability. The wooden members used for such purposes shall be planed and no warped 
or defective material may be used. The posts shall be kept sufficiently away from the edge of 
trenches and shall be properly embedded in concrete. Site rails shall be fixed to these posts by 
any approved means so that the same do not get disturbed. The centre lines shall be 
accurately marked on the site rails either by saw cut or paint marks. 
At any time, at least 4 site rails shall be kept at correct level, and alignment along the centre 
line of drainage lines. Any additional site rails wherever required shall be provided as directed. 
Checking of levels and other marks on the site rails shall be done at least once a day. 
The number of site rails and posts, their tiers material, mode of securing site rails to posts, tiers, 
sizes of timber to be used for site rails and bearing rods shall be approved by the 
Owner/Owner’s Representative prior to use. 

4.3 EXCAVATION 

The excavation for drainage lines shall be open-cut unless otherwise necessary. The excavated 
soil shall be stacked at locations approved by the Owner / Consultants, and shall be removed 
beyond specified lead and brought back for back-fill whenever necessary. Necessary traffic 
diversions, barriers on the trenches, danger signals, watch and ward shall be provided by the 
contractor at his own cost. 
The excavation carried out shall not be more than 20 meters or the distance between 2 
successive Manholes, whichever is less. The least distance to which the trench to be excavated 
to full depth shall be five meters at a time. 
It will be the responsibility of the contractor to clean the site off the shrubs, grass, soil tree roots, 
stumps and other burdens. The excavated soil shall be sprinkled with water to avoid dust 
nuisance. The contractor shall utilise half the width of the roads if the drainage work is by the 
side and / or within the road so that no obstruction is created to usual traffic. 
Wherever necessary, the excavation shall be done deeper than required and the depth so 
made shall be filled with concrete or any other approved material to required level. Such cases, 
however, shall be dealt with only when permitted by the Owner/Owner’s Representative. The 
sides of excavation shall be supported effectively by means such as timbering, sheet piling, 
which shall be closely joined in all loose or sandy strata and below sub-soil water level. 
Any such temporary supports shall be removed when work is completed unless otherwise 
specifically called out. In soft or waterlogged areas, timbering shall be done with tongue and 
grove joint and shall be close driven to such depths below bed levels as ordered by the 
Owner/Owner’s Representative. The timbering shall be done out of adequate section of 
wooden members, and shall be fully braced and strutted to avoid any falls, side slips, 
subsidence and all cavities shall be solidly filled-in. The contractor shall be responsible for the 
sufficiency of all timbering, bracing, sheet piling, strutting, and for all damages to the property 
and surroundings due to improper quality, strengths, placement, stability of the existing 
foundations shall be done by the Contractor, wherever necessary at his own cost. The 
responsibility due to improper shoring shall rest with the contractor. 
At all times, during the progress of works, the contractor shall keep the trenches and excavated 
pits free of water which shall be drained in the most harmless manner. The contractor shall 
provide all the materials, plant, labour, fuel and other necessities for dewatering of trenches in 
the manner best suited to the particular condition. Any damages to surrounding structures and / 
or foundations due to improper dewatering shall be to the Contractor's account. 
In addition to the necessities of proper excavation described above, all necessary precautions 
for the safety of persons and structures shall be taken by the contractor. 

4.4 BACK-FILL, CONSOLIDATION & REMOVAL OF SURPLUS EARTH 

After the drainage lines are constructed and tested, as per requirements, the trenches shall be 
backfilled in such a manner that it would avoid damages to the line laid. The back-filling shall be 
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done in layers of 150 mm thick approved borrow pit earth / sand / murrum and shall be properly 
watered and compacted to 95% of Procter Density. 
The strutting and timbering shall be removed gradually to avoid side collapses. 

4.5 LAYING & JOINTING OF RCC PIPES FOR DRAINS 

Materials shall conform to relevant Indian Standards. Materials shall be approved by Owner / 
Consultants prior to placement of the same. RCC pipes shall conform to IS 458. 
Pipes shall be laid on concrete bed or cradles, if necessary. Pipes shall be lowered gradually in 
trenches without causing damage to trenches and bed concrete / cradles. Extra earth at joints 
shall be scooped out to accommodate the collar. Pipes shall be laid to required levels and 
alignments throughout the length. In case pipes are laid on cradles, the underside of pipes shall 
be grouted with cement slurry and clean fine sand to avoid gaps and foreign materials prior to 
placement of pipes. Cradles shall be cured sufficiently prior to lowering of pipes and any 
damages caused to the same while lowering pipes shall be made good by the contractor. 
Joints shall be made by using Standard Collars which shall have rough surface inside to have 
proper grip. The jointing material shall be cement mortar in proportion 1:2. Prior to sealing of 
joints, the joints shall be caulked with tarred hemp. The joints shall be finished with cement 
paste laid at 45°angle to the length, and shall be finished all round the periphery of the pipe. 
The interior of the pipes shall be cleaned off prior to testing of the drainage lines. In case of 
pipe with socket and spigot, the joint should be made with rubber ring conforming to IS 5382. 
The joints shall be sufficiently cured and the drains shall be tested under a head of at least 2 
meters of water above the crown of pipes. A strong approved colour shall be added to the water 
for testing. The defective pipes shall be replaced by good ones. All defective joints shall be 
made good by cutting and redoing. The joints where leakage persists shall be encased in 
P.C.C. 1:2:4 at the cost of the contractor whenever permitted. The test for leakage shall be 
conducted at least for an hour after application of water head. 

5.0 MANHOLES AND CHAMBERS 

 Refer Specification for Plumbing & Building Drainage system  

5.1 BRICKWORK 

Refer Specification for Masonry Work  

5.2 PLASTER 

Refer Specification for Plastering Work  

5.3 COVER 

Refer Specification for Plumbing & Building Drainage system 

6.0 STONEWARE PIPES 

6.1 MATERIALS 

The materials shall conform to IS-3006. They shall be of best quality stoneware, salt glazed, 
thoroughly burnt through the whole length and thickness, free from air-holes, fire blisters, 
cracks and other blemishes. They shall be of close and even texture. The manufacturer of the 
same shall be approved by the Owner/Owner’s Representative prior to the procurement of 
these pipes. The pipe shall be stacked at approved locations and protected against all damage. 
All the pipes shall be close fitted and shall be tested before lowering them into trenches. 
Barrels, spigots and sockets shall be cleaned, scraped and brushed. 
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6.2 LAYING 

The pipes shall be carefully and gradually lowered into the trenches and shall be laid to correct 
line level, and to the gradient as shown on the drawings. 
The laying shall generally conform to IS-1742. Care shall be taken to prevent any foreign matter 
getting inside the pipes while lowering. 
The pipe lines between the successive manholes shall be without any undulation horizontally 
and vertically. These pipes shall be laid, sockets facing up the gradient beginning at the lower 
end up and all sockets laid to levels in the holes or scoops out for the purposes. Each pipe shall 
be brought upto placement location, one at a time. 

6.3 JOINTING 

This shall be done generally as stated in IS: 1742. This shall be taken up only after the final 
alignment is made and gradients and inverts are checked by the Owner/Owner’s 
Representative. A gasket of tarred hemp yarn shall be placed around the joint in the annular 
space between spigot and socket and the same shall be inserted by suitable tools and packed 
up properly. Additional strands of yarn shall be used if necessary. Such yarn shall be soaked in 
water prior to placement. Complete caulking operations with cement mortar in proportion 1:1 of 
cement to sand or as specified, shall be made in suitable quantities with wooden caulking tool 
to fill up the annular space completely and fully. On completion of sealing of the joints the same 
shall be struck off at 45 deg to the longitudinal axis of drain using same mortar and finishing the 
same by neat cement rendering. Whenever necessary, the pipes shall have PCC concrete 
bedding and / or concrete encasement. 
Each joint shall be adequately cured by placing wet cloth or canvas wrapped around the joint 
and kept wet continuously for 3 days. 

6.4 TESTING 

Post curing the pipeline leakage test shall be carried out for the water head of 2 meters. The 
testing shall be deemed to be satisfactory if the water level does not fall by more than 12 mm in 
a length of approximately 90 meters of drain pipes within a period of one hour. Upon application 
of test head, all the joints shall be inspected for leakages which shall be repaired and the line 
retested in the similar manner. 
After satisfactory tests of such line, the back-filling shall proceed in the similar manner 
described previously. For the back-filling prior permission shall be obtained from the 
Owner/Owner’s Representative.  

7.0 CAST IRON PIPES DRAINS 

Materials and laying of pipes and fittings shall conform to IS: 1536, 1537, 1538, 3989. The 
pipes shall be embedded in concrete whenever necessary. The pipes shall be jointed either by 
cement mortar joints or by lead caulking or rubber ring as specified. 
Other operations such as excavation, laying, testing and backfilling shall be as described in the 
preceding various paragraphs. 

8.0 HDPE PIPE 

HDPE pipes shall conform to IS 4984 with pressure rating of 6 kg / sq. cm. The HDPE pipe 
moulded fittings shall conform to IS 8008 and fabricated fittings to IS 8360. All fittings shall be 
fabricated at factory under ideal conditions. The pipe shall be embedded in PCC or sand 
wherever necessary. Hexagonal head bolts and nuts shall be of galvanized mild steel 
conforming to IS 1363. The pipe shall be jointed by heated tool welding (with mirror) or hot gas 
welding (with torch and filler rod) or electro fusion. Hydrotesting at 1.5 times the working 
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pressure and spark testing at 20-25 kV shall be carried out. All butt joints of fittings shall have 
FRP mesh for at least 100 mm on both side of the butt joint. 
Contractor shall provide casing pipe of suitable sizes under the road as sleeves. The casing 
Pipe shall withstand vehicular traffic load. The contractor shall pull or push the pipe through the 
sleeve, provide required extra field joints and provide jute or outer Face hemp packing 
throughout the circumference of the outer face of HDPE pipe and inner Face of the sleeve pipe. 
The specification of the packing material shall be approved by the Owner/Owner’s 
Representative prior to execution of the job. 

9.0 ACCEPTANCE CRITERIA 

The SEWER & DRAINAGE SYSTEM shall fulfill the above said criteria unless otherwise 
mentioned. 

10.0 PAYMENT 

Payments shall be as per SOR basis. 
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DOORS, WINDOWS AND VENTILATOR   

1.0 SCOPE 

This Specification defines the requirements regarding material, sizes, construction, 
workmanship, finishes and installation for doors, windows, ventilators and rolling shutters. 

2.0 REFERENCE DOCUMENTS 

IS 205  IS- Non-ferrous metal butt hinges 
IS 287 IS- Permissible moisture content for timber used for different purposes. 
IS 303  IS-Plywood for general purposes. 
IS 513   IS-Cold-rolled low carbon steel sheets and strips 
IS 710  IS-Marine plywood 
IS 733  IS-Wrought Aluminum and Aluminum Alloy Bars, Rods and Sections for General 

Engineering Purposes. 
IS 737  IS-Wrought aluminum and aluminum alloy sheet and strip for general 

engineering purposes. 
IS 848 IS-Synthetic resin adhesives for plywood (phenolic and aminoplastic). 
IS 851   IS-Synthetic resin adhesives for construction work (non-structural) in wood. 
IS 1003 IS-Timber panelled and glazed shutters (Part 1 & 2) 
IS 1038 IS-Steel doors, windows and ventilators 
IS 1081 IS-Fixing and glazing of metal (steel and   aluminum) doors, windows and 

ventilators. 
IS 1141  IS-Seasoning of Timber – Code of practice 
IS 1161 IS-Steel Tubes for Structural purposes 
IS 1200 IS-Method of measurement of building and civil engineering works, Part 2: wood 

work and joinery 
IS 1285  IS-Wrought aluminum and aluminum alloy extruded round tube and hollow 

sections (for general engineering purposes). 
IS 1328  IS-Veneered decorative Plywood 
IS 1341  IS-Steel butt hinges 
IS 1351 IS-Steel door frames 
IS 1361  IS-Steel Windows for Industrial Buildings 
IS 1477 IS-Painting of ferrous metals in buildings (Part I & 2) 
IS 1642  IS-Practice for fire safety of buildings (general): Details of construction 
IS 1948  IS-Aluminum Doors, Windows and Ventilators 
IS 1949  IS-Aluminum Windows for Industrial Buildings 
IS 2191  IS-Wooden flush door shutters (Part 1 & 2) 
IS 2202  IS-Wooden flush door shutters (Part 1 & 2) 
IS 2338  IS-Finishing of wood and wood based materials (Part 1 & 2) 
IS 2553 IS-Safety glass. part 1 - General purpose. 
IS 2835 IS-Flat transparent sheet glass. 
IS 3087 IS-Wood particle boards (medium density) for general purposes. 
IS 3097  IS-Veneered particle boards. 
IS 3548 IS-Glazing in buildings. 
IS 3614  IS-Fire check Doors (Parts 1 & 2) 
IS 4020  IS-Door shutters, method of tests, Parts 1 to 17. 
IS 4021 IS-Timber door window and ventilator frames- Specifications. 
IS 4043  IS-Recommendations for symbolic designations of Direction of Closing and faces 

of Doors, Windows and Shutters 
IS 4218  IS-ISO Metric Screw Threads (Parts 1 to 6) 
IS 4351  IS- Steel Door Frames 
IS 4454  IS-Steel wires for cold formed springs 
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IS 4537  IS-Figured, rolled and wired glass. 
IS 4835  IS-Polyvinyl acetate dispersion based adhesives for wood 
IS 4913  IS-Selection, Installation and Maintenance of timber doors and windows. 
IS 5807 IS-Methods of tests for clear finishes for wooden furniture (Part 1 & 2) 
IS 5986  IS-Hot rolled steel plates, sheets, strips and flats for flanging and forming 

operation
IS 6245 IS-Metal rolling shutters and rolling grills. 
IS 6248  IS-Metal Rolling Shutters and Rolling Grills. 
IS 7452  IS-Hot Rolled Steel Sections for Doors, Windows and Ventilators. 
IS 12406 IS-Medium density fiber boards for general purposes. 

In the event of conflict between various codes and standards, the most stringent condition will 
apply. 
Unless specified otherwise the International System of metric units (S.I.) is to be used. 

3.0 GENERAL 

In accordance with the requirements of this specification, the contractor shall submit the details 
specified in the following paragraphs regarding the materials covered by this specification. 

4.0 TIMBER DOORS, WINDOWS AND VENTILATORS 

Refer specification for wood work. 

5.0 SOLID CORE FLUSH DOOR SHUTTERS 

5.1 Core 

This shall conform to IS: 2202 (Part I). It shall be made from block board consisting of pinewood 
strips placed end to end. The width of each strip shall not exceed 25 mm. The strips shall be 
placed side by side and glued together to form a slab which shall then be glued between two or 
more veneers. The direction of the grain of the core blocks shall be at right angles to that of the 
adjacent veneers. 

5.2 Plywood Surfacing 

Commercial plywood or decorative plywood conforming to IS 303 and Grade I of IS 1328 
respectively shall be used. Wherever mentioned, marine grade ply conforming to IS 710 shall 
be used. 

Frame
This will be provided for holding the core. The width of the frame including lipping shall be 50 to 
100 mm wide. 

Gluing 
Only phenol formaldehyde resin glue shall be used. 

Vision Panel/Venetians 
These shall be provided where specified on the drawings. 

Hardware 
Minimum hardware and fixtures shall be provided as per Table 1. Additional hardware shall be 
as per drawings. 
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6.0 STEEL DOORS, WINDOWS AND VENTILATORS 

Steel Doors, Windows and Ventilators shall conform to IS 1038, IS 1361, IS 1081 and IS 4351 
and shall be as per drawing issued by the EIC. The Contractor shall submit for the EIC’s 
approval the shop drawing covering all dimensions, details of fabrication, construction and 
installation. After approval of shop drawing, the Contractor shall submit one or more samples of 
the fabricated item of each for the EIC’s approval before mass fabrication. Engineer’s 
comments if any shall be incorporated during mass fabrication. 

6.1 Frames 

Frames for Pressed Steel Door 
Frames shall be manufactured out of 18 gauge (1.25 mm) Galvanized Steel Sheet. Each door 
frame shall have hinge jamb, lock jamb, head and, if specified in drawing angle threshold. The 
entire assembly shall be welded. Where threshold is not specified a temporary base tie shall be 
screwed to the feet of the frames. The base tie shall be out of 18 gauge MS pressed steel 
section adjusted within floor finish thickness. The frame shall have a brass lock strike plate with 
mortar guard. For single leaf door, there shall be a minimum of three rubber buffers fixed to the 
frame. The middle buffer shall be fixed on centre line of lock strike plate, and the other two 450 
mm above and below the middle one. For double leaf door there shall be two rubber buffers in 
the head frame spaced 300 mm symmetrical about centerline of door, and two buffers in the 
rebate of the lock jambs. 

Frames for Steel Windows and Ventilators 
These shall conform to IS 1361 and shall be made from rolled sections to IS 7452. The steel 
shall conform to IS 2830 or IS 2831. The sections shall be cut and mitered. The corners of the 
frames shall be flash butt welded. The frames shall be square and flat. Neoprene or silicone 
seal weather strips shall be provided on the jambs. 

6.2 Shutters 

Pressed Steel Doors 
These are made from 22 gauge (0.8mm) Galvanized Steel Sheets. These shall be provided on 
both sides of the shutter and reinforced by MS stiffener channels from inside. All four sides of 
the shutter shall have an MS channel as stiffener. The shutters shall be 45 mm thick unless 
specified differently on drg. Space between fully flush skin sheets shall be filled with core infill of 
honeycomb Kraft paper or polyurethane foam (PUF). 
Vision panel and Venetians shall be provided, if specified, as indicated in the drawing. The 
vision panels shall preferably be of flush type – 2 nos, 5 mm thk each clear float glasses with 
spacer frame all around and desiccants in it. The fixtures shall be provided as specified in Table 
2.

Windows and Ventilators 
Sashes shall be square and flat. Sashes shall be constructed of sections which have been cut 
to the required length, mitered and welded at corners. All the corners shall be through right 
angles and welds shall be neatly cleaned off. Tee sections for glazing shall be tenoned and 
riveted into the frames and where they intersect, the vertical tee shall be broached and the 
horizontal tee threaded through it, and the intersection closed by hydraulic pressure. 

6.3 Procedure for Fixing 

Doors, Windows and Ventilators shall not be built in at the time the walls are constructed but 
shall be subsequently fixed into prepared openings, in accordance with IS 1081. Holes for fixing 
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lugs are to be left or cut, and the doors and windows fixed after all the rough masonry and 
plaster work has been finished. The frames of units shall be set in the opening by using wooden 
wedges at the jambs, sill and head, and shall be plumbed in position. The lugs shall then be 
grouted into their holes with concrete (1:2:4). 
When RCC members (beam or column) form the sides of the opening, rawl plugs shall be fixed 
in RCC and frames fixed to the members by 63 mm (2 ½”) x No. 10 galvanised wood screws. In 
the case of steel work openings a mild steel or hard wood fillet shall be provided around the 
frame to facilitate erection. The height of the unfinished opening shall depend on whether a 
threshold is required or not. While fixing the door, care shall be taken to see that at least 5 mm 
space is left between door shutter and finished floor. 

Tolerance
The sizes of doors, windows and ventilators shall not vary by more than +1.5 mm than the size 
specified on drawings. 

Finish – Doors 
Frames and shutters shall be given a thermosetting polyester powder coating to 70 micron DFT 
or PU paint. Colour shades shall be as specified by architects on drawings. 

Finish – Windows & Ventilators 
After the fabrication of units all the steel surfaces shall be thoroughly cleaned free of rust, mill-
scale, dirt, oil, etc. and two coats of red oxide zinc chromate primer shall be applied. Two coats 
of approved synthetic enamel shall be applied after installation of the door, window or ventilator. 

7.0 ALUMINIUM DOORS, WINDOWS AND VENTILATORS 

Aluminium Doors, Windows and ventilators shall conform to IS:733, IS 1948, IS:1949, and 
IS:1081 shall be as per drawings issued by the Engineer. The contractor shall submit for EIC’s 
approval the shop drawings covering all dimension details of fabrication, construction and 
installation. After approval of shop drawings the contractor shall submit one or more samples of 
the fabricated item of each type for the EIC’s approval before mass fabrication. 

7.1 Material 

Aluminium Alloy Extruded Sections 
Aluminium alloy used in the manufacture of doors, windows and ventilators shall conform to IS 
designation HE 9-WP of IS:733 or HV9-WP of IS 1285. Aluminium Alloy AA 6063 of hardness 
T5 or T3 which has the following properties is also acceptable, 

Density, 
kg/mm3

Modulus of 
Elasticity, Mpa

Ultimate Tensile 
Strength, Mpa 

Coefficient of 
Linear Expansion, 
m/m.k 

0.2% Proof 
Stress, Mpa 

2.7 x 10-8 69 x 103 185 23 x 10-8 110 

The sectional properties of extruded sections shall be as given in IS 733 or as manufactured by 
Jindal, Hindalco or Bhoruka. The section shall be uniform in appearance, free from die lines 
and handling marks. 

Glass panes 
Glass panes shall be annealed or float glass as specified in the drawing and shall weigh at 
least 7.5 kg / m2. Glass panes shall also be free from flaws, specks or bubbles. All panes shall 
have properly squared corners and straight edges. The sizes of glass panes for use shall be in 
accordance with Table I of IS: 1948. 
Thickness of glazing to be used for various pane sizes shall be as follows: 
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Size of Pane Thickness of glazing 
up to 1.2 sq.m 4 mm float glass 
1.2 sq.m to 2.0 sq.m 5.5 mm float glass 
above 2.0 sq.m 8 mm float glass 
twin style entrance door 12 mm float glass 
Heat strengthening or Toughening of glass wherever required shall be as indicated on 
drawings. 

Screws, Fasteners 
Screws and fasteners shall be of aluminium alloy or brass oxidised. Screw thread of machine 
screws used in the manufacture of aluminium doors, windows and ventilators shall conform to 
the requirement of IS: 4218. 
For opaque portion of shutters panels can be of 12 mm thk marine ply cladded on both sides 
with 24 gauge aluminium sheet. 

7.2 Standard sizes, tolerances and designation 

Size 
Overall dimension of windows, doors, ventilators, shall be derived from masonry opening minus 
an allowance of 1.25 cm clearance on all sides for the purpose of fitting. However, type and 
overall sizes shall be in accordance with IS: 1948. 

Tolerances 
The sizes for doors, windows or ventilator frames shall not vary by more than ± 1.5 mm from 
overall size as specified in drawing. 

Designation
Doors, windows and ventilators shall be designated by symbol denoting their width, type and 
height in succession as per IS: 1948. 

Sectional dimensions and weights 
Sectional dimensions and weights per unit length of the section shall conform to design 
drawing. However, uses of specific sections for specified units as per manufacturers’ standard 
may be used with prior approval of Engineer. 

7.3 Fabrication 

Frames
Frames shall be square and flat, the corners of frame being fabricated to a true right angle. 
Both the fixed and opening frames shall be constructed of sections which have been cut to 
length, mitered and screwed at the corners. 

Shutters 
All hinges, pivots, etc. shall be provided and fabricated in accordance with provisions given in 
IS: 1948. However, reference standards and drawings are also to be read in conjunction with 
the IS code. 

7.4 Finishing 

The aluminum sections to be used shall be properly buffed, cleaned by using mild acids and 
water. Then the same shall be anodised to have average anodic film thickness of 25 microns. 
To prevent damage to metal surfaces, a protective tape shall be applied after manufacturing 
and same shall be removed at site only after completion of rough trades. 
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7.5 Handling, Storage 

The extruded section or the fabricated windows/doors shall be protected against abrasions, 
waterstains and any other damages caused by acids or alkaline chemicals. 
Cold metal shall preferably be placed in a dry storage area avoiding contact between it and 
other metals. Use of wood face shelving racks is recommended. It shall also be kept away from 
caustics, nitrates, phosphates, acids and cement. 

7.6 Installation 

The fabricated and assembled windows or door units (without glazing) shall be installed in 
accordance with IS 1081 being fixed in masonry opening properly plastered and finished. 
Straightness and diagonal dimensions of the opening shall not have tolerance more than ± 2 
mm. Aluminium screws or bolts are to be used with teak wood block on the back of the sections 
to avoid dents and other mechanical damages during tightening of screws/bolts. All gaps 
between the aluminium section and the masonry surface must be sealed with gun grade 
polymer based sealant viz., silicone compound, polysulphide compound. 
Cement mortar grout or cement mortar finishing of gaps after installation of aluminium units 
shall strictly be restricted to protect the surface treatments given to the aluminium like 
anodising, precoating, etc. 
All glass panes shall be fixed only after major activities are over in the area. Glazing gaskets for 
doors and frames shall be EPDM elastomeric extrusions. All screws and miscellaneous 
fasteners shall be aluminium, stainless steel or zinc plated. 

7.7 Hardware 

Necessary hardware for aluminium doors and windows shall be compatible with the basic 
material and shall be provided along with the doors, windows and ventilators. Minimum 
hardware necessary to be provided shall be as specified in Table 3. 

7.8 Drawings/Documents 

Prior to fabrication, Contractor shall submit shop drawing indicating details of all members, 
sections and hardware for EIC’s approval. All certificates against tests for anodizing and other 
physical properties of material shall be produced to the Engineer for acceptance. 

8.0 METAL ROLLING SHUTTERS AND ROLLING GRILLS 

Metal Rolling Shutters and Rolling Grills shall conform to IS: 6248, and shall be as per drawings 
issued by the Engineer. The Contractor shall submit for EIC’s approval, the shop drawing 
covering all details of fabrication, construction and installation. After approval of shop drawing 
the Contractor shall submit one sample for approval before mass fabrication. 
Rolling shutters shall be of following alternative types depending on the method of operation. 

Sl.No. Type Clear Area of 
Shutter Remarks 

i. Self Coiling or Pushing Pull 
Type 

Up to 8 sq.m Without ball bearing 
8 to 12 sq.m With ball bearing 

ii. Gear Operated 
12 to 25sq.m With ball bearing. Operated by 

bevel gear box and crank handle

25 to 35 sq.m With ball bearing operated by 
chain wheel and hand chain 

iii. Electrically Operated type 35 to 50 sq.m  
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8.1 Materials 

            Cold Rolled Steel Strips 
Cold Rolled Steel Strips used for rolling shutter lath sections shall conform to temper No. 5, 
Dead soft quality of IS 513. 

Mild Steel Sections 
Mild Steel Sheets and Plates used for manufacturing the guide channels, brackets and lock 
plate shall be of hot rolled steel of thickness not less than 3.15 mm conforming to IS:5986. 
These shall be free from surface defects and the edges shall be cleanly sheared. 

Steel Pipe 
Mild Steel Pipes used for the suspension shaft of the roller shall be heavy duty pipe suitable for 
mechanical purposes and shall conform to IS: 1161. 

Cast Iron Castings 
Cast Iron Castings used for roller pulley wheels, U-clamps and bevel gears shall conform to 
Grade 15 of IS: 210. These shall be free of blow holes, surface defects such as cracks, burrs 
etc. 

Springs 
The springs used in the roller for counter balancing the rolling shutter shall be made either from 
high tensile spring steel wire or flat spring steel strip. 
The spring steel wire used for helical spring shall conform to Grade 2 of IS: 4454. 
Flat spring steel strip used for spiral spring shall be from 0.8 to 1.0 percent carbon steel strip 
especially hardened and tempered. 

Aluminium Alloy Sheets 
Aluminium Alloy Sheets used for curtains in case of rolling grills, shall conform to 52000 (NS4), 
53000 (NS5) or 64430 (HS30) of IS: 737. 

Aluminium Alloy Extrusions 
Aluminium Alloy Extrusion for the components of rolling shutters of aluminium shall conform to 
53000 (NE5) or 64430 (HE30) of IS: 733. 

8.2 Fabrication 

Curtain 
This shall be built up from interlocking lath sections. The lath sections shall be from 18 gauge 
(1.25 mm) section for curtains up to 9 meters in width. Curtain above 9 meters in width should 
be divided in two parts with provision of one middle fixed or movable guide channel or 
supported from the back to resist wind pressure. The lath section shall be rolled so as to have 
interlocking curls at both edges and a deep corrugation at the centre with a bridge depth of 16 
mm to provide sufficient curtain stiffness for resisting manual pressure and normal wind 
pressure. Each lath section shall be continuous single piece without any welded joint. When 
interlocked, the lath section shall have a distance of 75 mm between rolling centres. Each 
alternate lath section shall be fitted with a malleable cast iron or mild steel clips securely riveted 
at either end, thus locking the lath section at both ends and preventing lateral movement of the 
individual lath sections. The clips shall be so designed as to fit the contour of the lath sections. 

Lock Plate 
The Lock Plate provided at the bottom of the shutter, shall be composed of a mild steel plate 
3.15 mm thick, reinforced with mild steel angle 35 x 35 x 5 mm at bottom of the plate. The lock 
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plate shall be fitted with sliding bolts at either end to engage with suitable receiving pockets at 
the bottom of the guide channel. The sliding bolts shall be capable of being locked by means of 
padlocks both from outside and inside. The lock plate shall also be provided with pulling 
handles, one handle for 2.5 m width and 2 handles for widths above 2.5 m. Pulling handles 
shall be fixed on both inside and outside faces of the lock plate. 

Guide Channels 
These shall be of mild steel deep channel section of rolled, pressed or built up (fabricated) 
construction. The thickness of the sheet used shall not be less than 3.15 mm. The depth of the 
guide should be such that there is sufficient clearance between curtain and inner surface of 
guide. The curtain shall project into the guide at least 40 mm for shutters up to 3.5 m width and 
60 mm for greater widths. There shall be a clearance of 10 mm between guide wall and the end 
clips of the curtain. 
Where the shutter is installed in heavy windy zones, special wind locking arrangements shall be 
provided to prevent the curtain coming out of the guide. The clear gap on either side of the 
curtain and inner faces of the guide channel shall be 5 mm. The depth and width of the guide 
channel shall be as follows: 

Clear Width of 
Shutter 

Depth of Guide Channel 
(minimum)

Up to 3.5 M 65 mm 
3.5 to 8.0 M 75 mm 
8.0 m and above 100 mm 

Width of Guide Channel shall be 25 mm for lath sections with bridge depth of about 12 mm and 
32 mm for lath sections with bridge depth of 16 mm. 

Fixing Cleats 
Each guide shall have a minimum of 3 fixing cleats. The spacing of cleats shall not exceed 0.75 
m. Alternatively, the guide channels may also be provided with suitable dowels hooks or pins 
for embedding in the walls. The guide channel shall be attached to the wall plumb and true. 

Bracket Plate 
This shall be fabricated out of mild steel plate of 3.15 mm thick. Thicker plates may be used 
depending upon the height of the shutter. Dimensions shall be as given in IS: 6248. The 
bracket plate may be square, circular or hexagonal with a U-shaped cast iron or mild steel 
clamp riveted or welded to it at the centre. The bracket plate should have sufficient cross 
sectional area to resist the shear arising out of the weight of the curtain, suspension shaft etc. 
and shall be held rigidly by suitable foundation bolts. 

Roller
The suspension shaft of the roller shall be made of steel pipe conforming to heavy duty of IS: 
1161. The diameter shall be sufficient to limit deflection of shaft under the weight of the rolling 
shutter. The deflection of the shaft shall not exceed 5 mm per meter width of the shutter. 
Diameters of the steel pipe for various widths up to 6 m and height 5 m shall be as per IS:6248. 
Sizing of pipe diameter for greater widths and heights shall be designed giving due 
consideration for deflection limit mentioned above. The pipes of the suspension shaft which are 
clamped to the brackets shall be fitted with rotatable cast iron pulleys to which the curtain is 
attached. The pulleys and the pipe shaft shall be connected by means of pretensioned helical 
springs to counterbalance the weight of the curtain and to keep the shutter in equilibrium in any 
partly opened position. 
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Hood Covers 
These shall be made of mild steel sheets not less than 0.9 mm thick, and shall be hexagonal, 
square or circular contour depending on the contour of the bracket plate. The hood cover shall 
be stiffened with angle or flat stiffeners at top and bottom edges to retain shape. The hood 
cover shall be fixed to the bracket plate by means of angle cleats. The hood cover shall also be 
supported all along the top at suitable intervals to prevent sagging. 

Gears, Worms etc 
These shall be machine cut. Worm gear wheels shall be of high grade cast iron or mild steel or 
phosphor bronze. The worms shall be of mild steel or gun metal or phosphor bronze. 

Security Devices 
For shutter widths exceeding 2.5 m, any one or both of the following security devices may be 
provided. Anchoring Rods as described in IS: 6248. These shall be provided at the rate of one 
per extra 2.5 m width or part thereof above a clear width of 2.5 m. 

Central Hasp and Staple 
This shall be provided at the centre of the bottom lock plate. The hasp shall be embedded in 
the floor at the centre. The staple shall be fitted at the centre of the bottom lock plate outside in 
an accurate position so that the hasp may properly engage with staple when the shutter is in a 
closed position. The hasp shall be embedded within the floor so as not to cause any 
obstruction. Normally one central hasp and outside staple will be sufficient for any width of 
shutter. 

8.3 Optional Features 

Intermediate Posts or Mullions 
These shall be either of fixed, sliding or removable type, and are used for unusually wide 
openings or for providing multiple door entries. The mullion also forms the guide channels 
between the various sections of the rolling shutter. The sliding mullion may also be winch 
operated for large sizes. The fixing of the intermediate post shall be plumb and true when in 
position before closing the rolling shutter. 

Wicket Door 
Large rolling shutter fixed at the main entrance of mills and factories may also be provided with 
a subsidiary door known as wicket door. This is a hinged service door allowing pedestrian traffic 
without the need of rolling up the shutter. The wicket door size shall be 600 x 1200 mm for 
ordinary use and 900 x 1800 mm for large installations. Sizes larger than these are not 
recommended as these cause difficulties in installation and operation. The wicket door shall be 
of good robust construction and shall be fitted with a good lever lock operated by key and 
lockable from both inside and outside. The wicket door shall be erected in such a way so as not 
to foul with the main rolling shutter when opening or closing. The wicket door shall be swung 
clear of the opening before the Rolling Shutter is raised. 

Galvanising 
All components of the rolling shutter may be hot dip galvanized with a zinc coating containing 
not less than 97.5% pure zinc. The weight of the zinc coating shall be not less than 230 g/sq. m 
and the coating shall be free from flaking or peeling. 

8.4 Operation 

Push Pull Type 
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Push Pull Type shall be operated manually by pulling hooks with appropriate pulling handles in 
the lock plate. The length of the pulling handle shall be sufficient to push the lock plate up to the 
top most position. 

Gear Operated Type 
These shall be operated by two types of arrangement: 
i. by bevel gear box and crank handle 
ii. by chain wheel and hand chain. 
The height of the bevel gear box or the bottom of the hand chain shall be 0.85 m from floor. If 
specified on drawing, the crank handle operation or hand chain operation shall be provided on 
both sides of the wall. 
The gear reduction shall be calculated to reduce the pressure exerted on the crank handle or 
the pull exerted on the hand chain to not more than 16 kg. 

Electrically Operated Type 
These shall be operated by an electric motor operating on 400/440V, 3 phase 50 cycles A.C. 
supply. Arrangements shall also be made for emergency mechanical operation of the rolling 
shutter in the event of failure of the electric equipment or electricity. The emergency mechanical 
operation shall be by an auxiliary chain wheel and hand chain drive. The motor shall have a 
push button control, with a minimum of 3 buttons marked “Up”, “Down” and “Stop”. Limit 
switches shall also be provided to cut off current to the motor when the shutter reaches the limit 
of its travel in the “Up” or “Down” directions. 

8.5 Rolling Grills 
These are similar in design and operation to Rolling shutters. Hence, all provisions of Rolling 
shutters are applicable to rolling grills except for the curtain. The rolling grill curtain may be 
manufactured out of 8 mm diameter mild steel or aluminium alloy round bars. 

Rolling Shutter cum Grill 
These shall be provided in situation where certain amount of ventilation and safety is called for, 
e.g. in substations and transformer rooms. The rolling shutter may have a small grill portion as 
specified in the drawing the height of this grill shall generally be 500 mm. 

8.6 Painting 
All components of Rolling shutter except springs and inside of guide channel shall be 
thoroughly cleaned free of rust, mill-scale, dirt, oil etc. and two coats of red oxide zinc chromate 
paint shall be applied. Two coats of approved synthetic enamel shall be applied after 
installation. Other painting systems shall be employed if specified on the drawings. 

Marking 
Each shutter shall be clearly and legibly marked with the following information: 
i. Manufacturer’s Name or Trade Mark 
ii. Size 
iii. Year of Manufacture. 

9.0 FIRE DOORS 

Fire rated doors shall be for a minimum period of two hours (unless specified otherwise) and 
shall be approved by Tariff Advisory Committee (TAC). If sourced from outside India, the fire 
labelled hollow metal doors shall be approved by Underwriters Laboratories (UL). Testing 
conducted by Central Building Research Institute (CBRI), Roorkee shall be produced on 
demand. Testing shall be as per BS 476 Part 20 & 24 IS 3614 Part 2 and ISO 834. 
The frames shall be made of 16 gauge (1.6 mm) galvanised steel sheets pressed bent to shape 
using bending machine and mitred with square edges. The shutter shall be formed by machine 
bending of 18 gauge (1.25 mm) galvanised steel sheets in the form of hollow box making an 
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overall thickness of min 45 mm. Other requirements of stiffeners, core infill, finish, etc to be 
same as for steel doors described in section 5 of this specification. If vision panels are shown, 
the glass used shall have fire rating for same period as the door. 

10.0 PVC DOORS AND WINDOWS 

PVC doors and window frames shall be a complete system manufactured from acrylic modified 
high quality impact resistant white (or coloured as specified) non plasticized polyvinyl chloride, 
reinforced, rigid multi-chamber extrusion by a suitably qualified fabricator. Door and window 
fabrication shall meet basic performance requirements recommended for climatic and 
atmospheric conditions of site and in strict accordance with the system supplier’s 
recommendations. 
Door/ window type, size and style shall meet requirements specified in relevant door/window 
schedules. 
Door, window design shall include factory finish glazing as required, purpose made 
thresholds/subsills, trickle ventilators and security/ locking devices as recommended by 
manufacturer. 
All glazing shall meet safety requirements specified by relevant building regulations. 
Fabricator shall submit evidence of door, window performance including method of weld 
finishing, weather tightness exposure category, compliance to relevant regulations, etc for 
approval prior to award of contract. 

11.0 ACCEPTANCE CRITERIA 

The DOORS, WINDOWS, VENTILATORS AND ROLLING SHUTTERS shall fulfill the above 
said criteria unless otherwise mentioned. 

12.0 PAYMENT 

All payments shall be made as per SOR basis.
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APPENDIX I 

Table 1- Timber Door and Windows (Minimum Hardware) 

Fittings 

Doors Windows 
Double 
Leaf 
Flush 

Double 
Leaf
Paneled

Single 
Leaf
Flush

Single 
Leaf
Paneled

Double 
Leaf
Shutter 

Single 
Leaf
Shutter 

Ventilator 
Shutter 

Butt Hinges 
100mm Heavy 6 6 3 3 - - - 

Butt Hinges 75mm 
Heavy - - - - 4 2 2 

Mortice Lock (7 
Lever) 1 - 1 - - - - 

Aldrop 300mm - 1 - 1 - - - 
Door Latch 
300mm - 1 - 1 - - - 

Flush Bolt 250mm 3 - 2 - - - - 
Tower Bolt 250mm - 3 - 2 3 2 - 
Handle 150mm - 4 - 2 2 1 1 
Hook and Eye 
Stay 300mm - - - - 2 1 2 

Stoppers (Buffers) 1 1 1 1 - - - 
Peg Stay     2 1 - 

Notes:
i. All the fittings shall be oxidized brass type unless otherwise specified. 
ii. Single leaf door shutters and ventilator shutters of more than 0.80 m width shall be provided with 

one extra hinge. 
iii. Where height of window shutter and door leaf exceeds 1.2 m and 2.15 m respectively one extra 

hinge shall be provided for every additional height of 0.5 m or part thereof and length of top bolt 
shall be increased by the height of the shutter/leaf above 2.15 m from floor level. 

iv. In double leaf shutters of doors, two tower bolts shall be fixed to the first shutter top and bottom 
and one to the closing shutter at the top. In case of double shutter windows, two tower bolts shall 
be fixed to closing shutter top and bottom and one to the first shutter at top. 

v. All hardware shall conform to the applicable Indian Standards. 
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Table 2- Steel Door and Windows (Minimum Hardware) 

Fittings Doors Windows Ventilators 
 Single 

Shutter
Double
Shutter

Single 
Shutter

Double 
Shutter 

Top Hung 
Shutter

Centre
Hung
Shutter

4” x 4” SS Hinges 
with two ball 
bearings 

3 6 - - - - 

Hinges (Heavy) 
75mm Wide 

- - 2 4 2 - 

Aldrop 300mm 1 1 - - - -
Push and Pull type 
Handle (100mm) 

2 2 - - - - 

SS Tower Bolts 
(300mm)

1 3 - - - - 

Two Point nose 
handle with striking 
plate 

- - 1 2 1 - 

Peg Stay 300mm - - 1 2 1 -

Notes:
i. All the fittings shall be in S.S. unless otherwise specified. 
ii. Single leaf door shutters and ventilator shutters of more than 0.80 m width shall be provided with 

one extra hinge. 
iii. Where height of window shutter and door leaf exceeds 1.2 m and 2.15 m respectively one extra 

hinge shall be provided for every additional height of 0.5 m or part thereof and length of top bolt 
shall be increased by the height of the shutter/leaf above 2.15 m from floor level. 

iv. Double leaf shutters of doors, two tower bolts shall be fixed to the first shutter top and bottom and 
one to the closing shutter at the top. 

v. All hardware shall conform to the applicable Indian Standard. 
vi. Door Closure: 

 Requirement of door closure, its type – Surface mounted or concealed, with or without Hold Open 
option shall be as mentioned on Architectural drg. 
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Table 3- Aluminium Doors and Windows (Minimum Hardware) 

Fittings Doors Casement Windows 
Single Shutter Double Shutter Single Shutter Double Shutter 

Mortice Lock 7 
Levers 

1 1 - - 

Tower bolts 
300mm

1 3 - - 

Butt Hinges 
(heavy) 75mm 

- - 2 4 

Floor Spring 
(Shutter on Pivot) 

1 2 - - 

Two point nose 
handle with striking 
plate 

- - 1 2 

Peg Stay 300mm - - 1 2

Notes:
i. All the fittings shall be anodized aluminium (finish compatible with original frame) type unless 

otherwise specified. 
ii. Single leaf door shutters and ventilator shutters of more than 0.80 M width shall be provided with 

one extra hinge. 
iii. Where height of window shutter and door leaf exceeds 1.2 M and 2.15 M respectively, one extra 

hinge shall be provided for every additional height of 0.5 M or part there of. Length of top bolt shall 
be increased by the height of shutter / leaf above 2.15 M from floor level. 

iv. In double leaf shutters of doors, two tower bolts shall be fixed to the first shutter at top & bottom 
and one to the closing shutter at top. 

v. All hardware shall conform to applicable Indian Standards. 
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FLOOR FINISHING

1.0 SCOPE 

The work covered by this specification shall consist of installing flooring and providing all 
materials, labour and equipment necessary to complete the work AS PER Indian Standards. 

2.0 REFERENCE DOCUMENTS 

IS: 269  Specification for 33 grade ordinary Portland cement 
IS: 383  Coarse and fine aggregates from natural sources for concrete 
IS: 456  Code of practice for plan and reinforced concrete 
IS: 516  Method of test for strength of concrete 
IS: 650  Standard sand for testing of cement 
IS: 1199  Method of sampling and analysis of concrete 
IS: 1237  Specification of cement 
IS: 2185  Specification for concrete masonry unit 

In the event of conflict between various codes and standards, the most stringent condition will 
apply. 
Unless specified otherwise the International System of metric units (S.I.) is to be used. 

3.0 GENERAL 

In accordance with the requirements of this specification, the contractor shall submit the details 
specified in the following paragraphs regarding the materials covered by this specification. 

4.0 FLOORING 

4.1 GENERAL 

BRICK SOLING /RUBBLE PACKING (FOR GROUND FLOOR ONLY) 
After the sub-grade has been approved by the Owner/Owner’s Representative, the Contractor 
shall place two layers of bricks in herring bone pattern or rubble packing to required thickness. 
Leveling Concrete 
The bedding concrete shall be laid in thickness as specified on top of the prepared brick or 
rubble soling. The cement, sand and aggregate shall conform to the specifications for these 
materials as detailed in relevant specifications. 

BASE CONCRETE 
The cement, sand and aggregate shall conform to specifications for these materials as detailed 
under relevant specifications and shall be vibrated by a pan type vibrator to attain maximum 
compaction. All construction joints shall have the dowel bars if required. Expansion joints shall 
be left wherever called out. 

4.2 FLOOR FINISHES 

4.2.1 TILED FLOORS 
i. No tile shall be set on surface where the other work is specified or detailed to be embedded 

in the tile work until such work has been installed and approved by Owner/Owner’s 
Representative. 

ii. Samples - The Contractor shall submit samples of different types of coloured tiles before the 
start of work to determine their suitability, colour, finish and surface characteristics for a 
particular job. The samples will be approved by the Owner /Owner’s Representative prior to 
the starting of work. 
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iii. All floor tiling shall be laid from the centre lines outward and adjustment made at the wall. 
Floor finish shall be sloped to the drains as shown on the drawings. 

iv. In case the dimensions of the room do not fit a multiple of the tiled dimensions, after the 
border is allowed for, a fractional tile may be used to fill the space. When this extra space is 
less than 25mm, it may be filled with a mortar of equal parts of cement and sand coloured 
and finished to match the tile. 

v. All rooms or spaces in which tile floors are being laid shall be closed to human movement or 
other work and kept closed until the floors are completed and tiles are firmly set and cured 
as approved by the Owner /Owner’s Representative. 

vi. Finished floor levels shall be of true plane surfaces with a tolerance of +2 mm in 3 meters 
unless otherwise indicated. 

4.2.2 GRANOLITHIC FLOOR FINISH 

BASE SLAB 
The surface of the structural base slab shall be left rough and stock off at a level not less than 1 
inch below the required finished grade. The P.C.C. floor finish shall generally conform to IS 
5491.

MATERIALS 
i. Portland Cement 

Portland cement shall be the best local available and shall conform to IS 269. 
ii. Aggregates 

Fine aggregate and Coarse aggregate shall consist of clean, hard, sand or crushed stone 
screenings, free from dust, clay, loam or vegetable matter and shall be graded from coarse 
to fine to meet the requirements of IS 383. 
All aggregates shall be selected with care and shall be of an approved character. Samples of 
proposed material shall be submitted to the Owner /Owner’s Representative for approval 
prior to use. 

MIXTURE 
The nominal mixture shall be 1 part of Portland cement, 1 part of the fine aggregate and 2 parts 
of coarse aggregate by volume. This nominal mix may be slightly varied, depending upon the 
local condition as directed. If the aggregate is very coarse, the gravel or stone may be reduced, 
but in no case shall the volume of the coarse material be less than 1½ times the volume of the 
fine. The mixture shall be determined and once established shall not be changed except upon 
written order from the Owner /Owner’s Representative. 
Not more than 4 gal. of mixing water, including the moisture in the aggregate, shall be used for 
each 50 kg sack of Portland cement in the mixture when floating is done by machine. 
The mixing of the concrete shall continue for at least 1 to 2 minutes after all ingredients are in 
the mixer. 

CONSISTENCY
The concrete shall be of the driest consistency and shall be possible to work it with a sawing 
motion of the strike-off board on straight-edge. Changes in consistency shall be obtained by 
adjusting of proportions of fine and coarse aggregate within the limits specified. In no case shall 
the specified amount of mixing water be exceeded. 

PLACING AND COMPACTING 
Water and laitance, which rise to the surface of the base slab shall be removed before applying 
the wearing course. After concrete in the base slab has settled sufficiently so that water does 
not rise to the surface, but within 2 hours of placing the base slab, the wearing course shall be 
applied and brought to the established grade with straightedge. After striking off the wearing 
course to the established grade, it shall be compacted by rolling or tamping and then floated 
with a wood float or power floating machine. The surface shall be tested with a straight edge to 
detect high and low spots, which shall be eliminated. 
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Following additional points shall also be observed: 
i. Before placing the topping, a slush coat of cement and water mixed to the consistency of 

thick paint shall be thoroughly broomed into the wet surface of base slab. 
ii. The topping shall be placed immediately before the slush coat dries. Excess water and grout 

puddles shall be swept away. 
iii. Concrete shall be spread over the surface and not heaped to prevent segregation. 
iv. Concrete should be laid in panels of 2.5 m x 2.5 m by means of formwork over concrete 

floor. Glass strip 40 x 4 mm thick or aluminium strips of 40 x 2 mm thk. To be laid around 
each panel edges. 

v. The finish to be done in differed construction. 

FINISHING BY TROWELLING 
Floating shall be followed by steel toweling after the concrete has hardened sufficiently to 
prevent excess fine material from working to the surface. Floating shall be finished normally 
within about 3 to 3½ hours of laying the topping. The finish shall be brought to a smooth 
surface free from defects and blemishes. No dry cement or mixture of dry cement and sand 
shall be sprinkled directly on the surface of the wearing coarse to absorb moisture or to stiffen 
the mix. 
After the concrete has further hardened, additional trowelling may be required. This shall be 
done as may be directed. Surfaces to be ground shall be swept with soft brooms after rolling to 
remove any water and surplus cement paste which may be brought to the surface. The wearing 
course shall then be floated and lightly trowelled, but no attempt shall be made to remove all 
trowel marks. The edges of the panels of topping shall be rounded off at proper time, by edging 
tool, before the concrete finally sets. 

CURING AND PROTECTION 
All freshly placed concrete shall be protected from the elements and from all defacement due to 
building operations. The Contractor shall provide and use tarpaulins when necessary to cover 
completely or enclose all freely finished concrete. 
As soon as the concrete has hardened sufficiently, to prevent damage, it shall be covered with 
at least 1 inch of wet sand or other satisfactory covering, and shall be kept continuously wet by 
sprinkling with water for at least 3 days when using high early strength Portland cement. In lieu 
of other curing methods, the concrete may be covered with a colourless curing compound or 
with asphalt impregnated, waterproofed paper. All seams of such paper shall be overlapped 
and sealed with tape. 

4.2.3 FLOOR HARDENER FINISH 

MATERIAL 
Floor hardener shall be metallic aggregate of approved product. The metallic aggregate shall be 
specially processed size graded iron particles. Hardener shall be applied to those surfaces 
indicated on the drawings and shall be applied in accordance with the manufacturer's 
specifications with prior approval of the Owner /Owner’s Representative. 

INSTALLATION
The topping shall be of two layers construction as indicated in the finish schedule. Sprinkling of 
finish surface with neat cement will not be permitted. The topping will be laid in panels of 2.5m x 
2.5m or as directed and preferably be cast in alternate fashion. The base slab shall be leveled 
below the finishing level as per drawing. 

The topping shall be laid in two layers as under: 
i. Deferred Construction 

A bed of approximately 40 mm thick screed in the proportion of one part of cement, one part 
of clean sharp sand and two parts of 6mm-20mm clean granite stone aggregates or gravel. 
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A second course of metallic mixture approximately 20mm / 16mm thick, consisting of one 
part of metallic aggregate, five of cement by weight and two parts crushed stone aggregate 
or gravel of size 6mm and down, shall be laid monolith with the bottom course. A minimum of 
1.2 kg / sq.m. of hardening material shall be provided. 

ii. Integral Construction 
A course of metallic mixture approximately 20mm / 16mm, consisting of one part of metallic 
aggregate, five of cement by weight and two parts crushed stone aggregate or gravel of size 
6mm and down, shall be laid monolith with the base slab. A minimum of 1.2 kg / sq.m of 
hardening material shall be provided. The floor topping shall be cured for a minimum period 
of 14 days by impounding 25 mm layer of water by bunding method. 

4.2.4 TERRAZZO OR MOSAIC TILE FINISH 

MATERIALS 
The tiles shall conform to IS 1237 and shall be approved by the Owner/Owner’s Representative. 
The tiles shall be uniform in colour and size, true and square, machine cut with sharp edges and 
free from twist, cracks or other defects. The contractor shall produce the certificates from the 
manufacturer of the tiles stating that the tiles conform to relevant local specifications. The 
terrazzo tiles shall be 250 x 250 x 20 mm thick for flooring and 250 x 125 x 20 mm thick for 
skirting and machine polished in factory. 
Maximum size of marble chips shall be No.2 (12 mm base course and 8 mm wearing) and the 
tile shall be white cement based. Mosaic chequered tiles shall be same as that of floor tiles but 
pre-chequered in factories 

INSTALLATION
The floor base to which the tiles are to be fixed shall be roughened and cleaned free of dust, and 
shall be thoroughly wetted. A layer of cement mortar (1:3) as specified shall be evenly spread 
over the base slab and sprinkled with fine sand. Before laying, the tiles shall be soaked in water 
for at least 20 minute and then allowed to dry for about 10 minutes. It is necessary to have tiles 
damp, but not wet when they are laid. The tiles shall be truly and evenly set in a thin paste of 
neat cement applied on sides and bottom. As the tiles are placed to the mortar, they shall be 
tamped down with the handle of hammer or trowel until their elevation is exactly in line with that 
of the other tiles. The joints in this flooring shall be nearly indistinguishable. Excess cement that 
oozes that through the joints to the surface shall immediately be wiped clean. The joints shall, 
after 24 hours, be filled with matching cement paste and allowed to set. 

CURING 
The work shall be kept wet and protected for 7 days before starting the polishing. No one shall 
be allowed to walk on the floor during the first 24 hours after it is laid. The traffic shall be only 
allowed after the curing is complete. 

POLISHING 
When ready for polishing, the joints shall first be rubbed with a carborundum stone so that slight 
projections or edges rising above the surface are leveled. The whole surface shall then be 
polished by machine, first with a softer variety of carborundum stone and finally washed with a 
weak solution of soft soap in warm water. Wall skirting shall be ground by hand. 

4.2.5 GLAZED CERAMIC TILE FINISH 

MATERIALS 
The glazed ceramic tiles shall be white or coloured, Johnson's / Bell ceramics first quality or 
approved equal. The floor matt finish tiles (non-skid) shall be 6 mm / 7.2 mm / 10.0 mm thick and 
wall tiles (light colour) 6 mm to 7 mm thick and shall be of specified sizes. Top surface of the 
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tiles shall be perfectly smooth, even and true in all dimensions, free from cracks and crazing. 
Wall tiles shall be fixed along with angle corner and cove pieces and other specials wherever 
required to obtain flush surfaces. 

INSTALLATION
The surface on which the tiles are to be fixed shall be rough, clean, free of dust and thoroughly 
wetted. The tiles shall be soaked in water for a minimum period of 6 hours before fixing. A layer 
of cement mortar (1:3) and of thickness not less than 18 mm and just enough for about 3 to 4 
tiles shall be evenly spread according to the slope required. The wall tiles shall then be laid in 
neat thin cement paste and pressed into position. All joints shall be uniform and as thin as 
possible and not exceeding 1.5 mm. They shall run in straight lines or in staggered pattern in 
floors or in walls as required. Wall tiles shall be of indicated height in the finish schedule. Joints 
between tile and plumbing or other built-in fixture shall be made with an approved caulking 
compound as required. 
All exposed joints shall be pointed with white or coloured cement as the case may be. If cutting 
or drilling of tiles is required after the tiles are laid, it shall be done neatly and accurately so that 
intersections and returns are perfectly formed. 

CURING 
The work shall be kept wet and protected with saw dust for 10 days and thoroughly washed and 
cleaned afterwards. 

4.2.6 RUBBLE OR BRICK SOLING 

GENERAL 
This consists consist of preparing sub-grade for floors and providing all material labour and 
equipment necessary to complete the work in strict accordance with the drawings and 
specifications. Source and the materials under the specifications shall be approved by 
Owner/Owner’s Representative. 

MATERIAL 
Blue basalt / Granite or bricks wherever called out. 

PREPARATION OF SUB-GRADE 
After the sub-grade has been shaped to line, grade and cross section, it shall be well rammed 
either by manual labour or by pneumatic rammer. Any soft places, vegetation or other debris 
shall be removed and filled with sand and properly rammed until hard compact surface is 
obtained. This operation shall include any reshaping and wetting required along with the 
ramming of the sub-grade, to obtain proper compaction of at least 90% of maximum at optimum 
moisture as directed. All boulders or ledge stone encountered in the excavation shall be 
removed or broke off to a depth of not less than 150 mm below sub-grade. The resulting area 
and all other low sections holes or depressions shall be brought to the required grade. 

RUBBLE PACKING 
After preparation of sub-grade and approved by the Owner/Owner’s Representative, the 
Contractor shall lay uniform size of rubbles or stone average 150 mm / 230 mm high (maximum 
tolerance 25 mm size or as specified) with broad size as base. The stones shall be of blue or 
yellow basalt or approved quality hard stone. All interstices shall be filled with stone chips or 
crushed stone dust. This shall then be properly tamped and flooded with water overnight to 
make sure that all fine particles are washed down in between the interstices. Any soft place or 
holes found shall be filled up with sand and all the surfaces properly rammed until the desired 
grade and proper consolidation is obtained. No concreting shall be done on this surface until it is 
approved by Owner/Owner’s Representative. 
If hard laterite stone is used in place of blue or yellow basalt or granite, height of rubble shall be 
1'0" (maximum tolerance 1" in size). 
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BRICK SOLING 
Bricks used for soling should be fully burnt or little over burnt and should not absorb more than 
4% of their weight of water after one-hour immersion and should not show any signs of 
efflorescence on drying. Bricks should be laid as directed with fine close joints. A cushion of 20 
mm average sand filling should be laid prior to packing of bricks. When laid in two layers, joints 
should be broken with a layer of sand in between. 
After packing of bricks, sand shall be spread over the surface to an average thickness of 25 mm 
to fill up the joints. The top layer may be allowed to remain as a protective layer till further work 
is taken up. It is essential to wet the brick soling prior to placement of any concrete flooring on 
the top of it. 

4.2.7 GRAVEL PAVING 

SUB-GRADE PREPARATION 
Top surface of sub-grade shall be cleared off any unwanted scrap materials, vegetation, dry 
grass, large size boulders. Thereafter sufficient quantity of water shall be sprinkled on the top 
surface, and the same shall be compacted and leveled by hand rollers. 

GRAVEL LAYING 
Gravel shall be clean and round in shapes and standard quality and shall be obtained from 
riverbeds. Samples shall be approved by the Owner / Owner’s Representative. Gravel size shall 
be minimum 20 mm and maximum 50 mm. Gravel shall be laid to a thickness of 75 mm over the 
prepared sub-grade or as indicated in engineering drawings. This work shall be carried out for 
the areas indicated in plot plan and other engineering drawings. 

5.0 ACCEPTANCE CRITERIA 

The FLOOR FINISHING shall fulfill the above said criteria unless otherwise mentioned. 

6.0 PAYMENT 
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PAINTING, COLOUR WASHING AND FINISHING 

1.0 SCOPE 

This specification covers painting, white washing, polishing, wall finishing etc. of both interior 
and exterior surfaces of masonry, concrete, plastering, plaster of Paris, false Ceiling, structural 
and other miscellaneous steel items. 

2.0 REFERENCE DOCUMENTS 

IS: 2395        : Code of practice for painting concrete, masonry and plaster surfaces. 
IS: 712        : Specification for building limes. 
IS: 55      : Specification for Ultramarine blue for paints. 
IS: 63         : Specification for whiting for paint and putty. 
IS: 5410     : Cement Paint - Specification 
IS: 384        : Brushes, paints and varnishes, flat 
IS: 486        : Brushes, sash, tool, for paints and varnishes. 
IS: 110       : Ready mixed paint, brushing, grey filler enamels for use over primers. 
IS: 106       : Ready mixed paint, brushing, priming for enamels, for use on metals. 
IS: 428        : Distemper (Oil Bound), colour as required. 
IS: 3585  : Ready mixed paint, Aluminum brushing priming water resistant for wood     

work. 
IS: 2338 Part-1 : Code of practice for finishing of wood, and wood based materials. Part-1: 

Operations & workmanship 
IS: 2338 Part-2 : Code of practice for finishing of wood, and wood based materials. Part-2: 

Schedule 
IS: 2524 Part-1: Code of practice for painting non ferrous metals in buildings. Part-1:  

Pretreatment 
IS: 2524 Part-2   :  Code of practice for painting non ferrous metals in buildings. Part-2: Painting 
IS: 1477 Part-1   : Code of practice for painting ferrous metals in buildings. Part-1: Pretreatment 
IS: 1477 Part-2   : Code of practice for painting ferrous metals in buildings. Part-2: Painting 

      IS: 2395 Part-1  : Painting of concrete, masonry & plastered surface, code of practice Part-1 : 
Operations and workmanship 

IS: 2395 Part-2  : Painting of concrete, masonry & plastered surface, code of practice Part-2 : 
Schedule 

In case any particular aspect of work is not covered specifically by these or any other relevant 
Indian Standard Specification, any other good engineering practice as may be specified by the 
company shall be followed. 

3.0 WHITE WASHING /COLOUR WASHING 

Before wash, the surfaces shall be thoroughly brushed free from mortar dropping and foreign 
matters. The wash shall be prepared from fresh stone shale lime. The lime shall be thoroughly 
soaked and screened through a clean coarse cloth and admixed with gum and indigo. 3 grams 
of indigo, 20 grams of gum per kilogram of lime shall be used approximately; one kg of lime will 
produce 5 liters of white milky solution. The solution shall be got approved by the Site Engineer 
before application. Number of coats shall be as specified in the Schedule of Rates and each 
coat shall be allowed to dry before next one is applied. For color washing, pigment as per 
manufacturer’s specification is required. 



Standard Specification 

Technical Specification for Painting, 
Colour Washing And Finishing 

Doc No.  Rev 
GAIL-STD-CV-DOC-TS-020 1

Page 3 of 5 

4.0 DRY DISTEMPER 

Dry distemper of approved brand and manufacture shall be used. The shade shall be got 
approved by the Engineer-in-Charge before application of the distemper. The dry distemper 
shall be stirred slowly in clean water using 0.6 litre of water per kg. of distemper or as specified 
by the manufacturer. Warm water shall preferably be used. It shall be allowed to stand at least 
30 minutes and the mixture shall then be well stirred before use. The finished surface shall be 
even and uniform and shall show no brush marks. 

5.0      WATER PROOF CEMENT PAINT 

The water proof cement paint shall be "Snowcem" or equivalent of approved brand and 
manufacture. The same and the colour of the paint shall be got approved by the Site Engineer 
before application. 
The surface to be coated with water proof cement paint shall be thoroughly cleaned of all dust 
and falling mortar by washing and scrubbing. The surface shall be thoroughly wetted with clean 
water before the water proof cement paint is applied. Water proof cement paint shall be mixed 
in such quantity as can be used up within a hour of its mixing. Curing shall be done as per 
manufacturer's specifications. 

6.0       OIL BOUND DISTEMPER 

Materials 

Oil bound washable distemper of approved shade, brand and manufacture shall be used. The 
primer shall be of the same manufacture as oil bound distemper. The distemper and primer 
shall be procured by the contractor in sealed tin in sufficient quantities at a time to suffice for a 
fortnight's work and the same shall be kept in the joint custody of the contractor and the Site 
Engineer. The empty tins shall not be removed from the site of work, till this item of work has 
been completed and passed by the Site Engineer. 

Preparation of Surface 

The surface shall be thoroughly cleaned of dust, old white or colour wash if any by washing and 
scrubbing and then be allowed to dry for at least 48 hours. It shall then be sand-prepared to 
remove any unevenness. Depressions if any shall be made up with plaster of Paris putty. 

Application 

The primer coat shall be applied first horizontally and then vertically immediately afterwards. 
The surface shall be finished as uniformly as possible leaving no brush marks. It shall be 
allowed to dry for at least 48 hours before oil bound distemper is applied. The surface thus 
prepared shall be lightly sand papered to make it smooth for receiving distemper, taking care 
not to rub out the primer coat. One coat of distemper properly diluted with thinner (as stipulated 
by manufacturer) shall be applied with brush in horizontal strokes followed immediately by 
vertical ones which together constitute one coat. The subsequent coat shall be applied in the 
same way, so as to obtain an even shade. A time interval of at least 24 hours shall be allowed 
between consecutive coats to permit proper drying of the preceding coat. 

Painting 

Paints, Oil etc. of approved brand and manufacturers shall be used. Paints manufactured by 
M/s. Johnson & Nicholson, Asian Paints, Berger Paints, ICI, Nerolac shall only be approved. 
Primer and thinner used shall also be of same manufacture and brand. Ready mixed paints as 
received from the manufacturer without any admixture shall be used as per manufacturer's 
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instructions. If for any reason thinning is necessary (in case of ready mixed paint) the brand of 
thinner recommended by the manufacturer or as instructed by the Site Engineer shall be used. 
The surface shall be thoroughly cleaned and dusted. All the rust, dirt, scales, smokes and 
grease shall be thoroughly removed before painting is started. The prepared surface shall have 
received the approval of the Site Engineer after inspection, before painting is commenced. The 
wood work to be painted shall be dry and free from moisture. The unevenness shall be rubbed 
down with smooth sand paper and shall be well dusted. Knots, if any, shall be covered with 
preparation of red lead made by grinding lead in water and mixing with strong glue, sized and 
used hot. 

7.0       PAINTING WITH PLASTIC EMULSION PAINT 

Plastic emulsion paint conforming to IS: 5411 of approved brand and manufacture and of the 
required shade shall be used. Plastic Emulsion Paint shall be applied on internal surfaces 
(other than wood or metallic surface) of buildings as per schedule of finishes/AFC 
drawings/Tender Scope. 

Paint shall be applied after thorough cleaning and preparation of surface. The surface shall be 
thoroughly cleaned and dusted off. All rust, dirt, scales, smoke splashes, mortar droppings and 
grease shall be thoroughly removed before painting is started. The prepared surface shall have 
received the approval of the Engineer-in-Charge after inspection, before painting is 
commenced. The number of coats shall be as stipulated in SOR/Scope of Tender. The Paint 
will be applied with brush, spray or roller. The Paint dries by evaporation of the water content 
and as soon as the water has evaporated the film gets hard and the next coat can be applied. 
The time of drying varies from one hour on absorbent surfaces to 2 to 3 hours on non-
absorbent surfaces. The thinning of emulsion is to be done with water. Thinning with water is 
required for the under coat which is applied on the absorbent surface. The quantity of water to 
be added shall be as per manufacturer’s instructions. The surface on finishing shall present a 
flat velvety smooth finish. If necessary more coats will be applied till the surface presents a 
uniform appearance. 

8.0       ACRYLIC POLYMER TEXTURED EXTERNAL PAINT 

Acrylic polymer textured paint is of approved brand and manufacture and of the required shade 
shall be used. It shall be an acrylic polymer based textured wall coating consisting of mineral 
aggregate/crystals, inorganic pigments and other additives to form a crack free, flexible, tough, 
UV resistant coating of External Ruff ‘N’ tuff of ICI/ NITCO or equivalent make. 

Acrylic polymer textured paint shall be applied on external surfaces (other than wood or metallic 
surface) of buildings as per schedule of finishes/AFC drawings/Tender Scope. Paint shall be 
applied after thorough cleaning and preparation of surface. The surface shall be thoroughly 
cleaned and dusted off loose mortar etc. Before painting all rust, dirt, scales, smoke splashes, 
mortar droppings and grease shall be thoroughly removed with the help of wire brush, water 
and sandpaper in accordance with the manufacturer’s specifications. 

Growths of fungus, algae or moss should be removed by wire brushing with water. In case of 
cracks, shall be filled with crack seal. The prepared surface shall have received the approval of 
the Engineer-in-Charge after inspection, before painting is commenced. Application of any 
primer coat, putty etc. may not be required. In case of application on old surface, one coat of 
primer shall be applied as per manufacturer’s recommendation. Acrylic paint with Two coats 
shall be applied as final finish. The paint/finish shall be of desired shade and pattern as 
selected by the Owner / Consultant. The paint will be applied by Honeycomb or Pile roller to get 
the desired texture and pattern. The finished surface shall be left to dry for 4 hours. 
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9.0 CLEANING UP 

The contractor shall, upon completion of painting etc. remove all marks and make good 
surfaces, where paint has been spilled, splashed or splattered. Including all equipment, fixtures, 
glass furniture, fittings, and site to the satisfaction of the Owner/Owner’s Representative. 

10.0 ACCEPTANCE CRITERIA 

All painted surfaces shall be uniform and pleasing in appearance. The colour, texture, etc. shall 
match exactly with approved samples. 
All stains, splashes and splatters of paints shall be removed from surrounding surfaces. 

11.0 PAYMENTS 

Payment shall be as per SOR basis. 
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1.0 BOUNDARY WALL

Boundary wall/ Compound wall shall be of RCC frame type (constituting columns and plinth
beams) for difference in elevation between NGL and FGL upto and inclusive of 1.8m. For
difference more than 1.8m, RCC retaining wall shall be designed. The compound wall shall be
of following types depending upon the difference in elevation between FGL & NGL:

a) Upto & inclusive of 0.8m level difference, single plinth beam shall be used.
b) For level difference > 0.8m but < 1.3m, two plinth beams shall be designed with 345mm

brick wall thickness between plinth beams.
c) For level difference > 1.3m but < 1.8m, two plinth beams shall be designed with 460mm

brick wall thickness between plinth beams.
d) For level difference > 1.8m, RCC retaining wall shall be designed.

The filler wall material shall be bricks, Fly Ash bricks, Stones or Concrete blocks depending
upon their availability and as per the directions of Owner/ Consultant.

The Expansion Joint shall be filled with bitumen impregnated fibre board conforming to IS:
1838 and 12mm deep sealing shall be done on face with Polysulphide sealing compound (two
part liquid containing) conforming to IS: 12118.

Latest Edition of following IS Codes:

a) IS: 278 Specification for galvanized steel barbed wire for fencing
b) IS: 280 Specification for mild steel wire for general engineering purposes
c) IS: 383 Specification for coarse and fine aggregates from natural sources for concrete
d) IS: 456 Plain and Reinforced Concrete — Code of Practice
e) IS: 800 Code of practice for General Construction in Steel
f) IS: 814 Covered electrodes for Manual Metal Arc Welding of Carbon and Carbon

Manganese Steel Specification
g) IS: 816 Codes of Practice for use of Metal Arc Welding for General Construction in mild

steel
h) IS: 1597 Code of Practice for construction of Stone masonry.
i) IS: 2062 Steel for general structural purposes — Specification
j) IS: 2212 Code of Practice for Brickwork.
k) IS: 2250 Code of Practice for preparation and use of masonry mortar.

2.0 EARTHWORK, PCC, RCC, BRICK MASONRY WORKS, PLASTERING & POINTING

Earthwork shall conform to the specification of site clearing, area grading excavation &
earthwork covered in Standard Specifications.

Refer Standard Specifications of Plain and Reinforced Cement Concrete work, Brick Masonry
Works and Plastering &Pointing.
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Plain and Reinforced Cement Concrete work shall confirm to Indian Standard for Plain and
Reinforced Concrete Code of practice (Fourth Revision), IS: 456.

3.0 BARBED WIRE, CONCERTINA COIL AND STRUCTURAL STEEL FOR ANTICLIMBING DEVICE OVER
BOUNDARY WALL

1) Structural steel shall conform to IS: 2062.
2) Structural steel work shall be fabricated and erected as shown in the drawings, Fabrication and

Erection shall conform to IS: 800.
3) All materials used for fabrication shall be of new and unused stock and shall be free from twist,

kinks, buckles or any defects. Maker's test certificate shall be made available to the Engineer
in Charge when called for.

4) Electrodes for welding shall conform to IS: 814. Welding shall be carried out as shown in the
relevant drawing and shall conform to IS: 816.

5) The Engineer in Charge reserves the right to test at any time any welding and the cost of test
shall be borne by the contractor.

6) All materials tools and plants required for fabrication shall be provided by the contractor and
the rates quoted shall make the allowance for the same.

7) M.S. angle posts shall be installed on top pilasters as line posts and corner posts.
8) Changes in direction where the angle of deflection exceeds 20° shall be considered corner and

corner angle post shall be installed.
9) Painting shall not commence till it has been inspected by Engineer in Charge.
10) All loose scales, dirt, rust etc. shall be removed by short blasting / mechanical or power tool

cleaning or with steel wire brushes (before applying a priming coat).
11) All Primers and paints used shall be supplied as per Painting specification and of approved

manufacturer.
12) The surface after applying primer shall be made absolutely dry before applying paint.
13) Two coats of specified thickness of approved paint over a priming coat (suitable for

temperature range of 1 to 60° C, in corrosive environment — off site areas) shall be applied as
per Painting Specification.

14) Each coat shall be allowed to dry for sufficient time as per manufacturer's directions.
15) Barbed wire shall conform to IS: 278. The galvanized barbed wire shall be manufactured from

galvanized mild steel wire conforming to IS: 280. The coating on the wire shall be smooth and
relatively free of lumps, globes or points, wires with excessive roughness, blisters and Sal
ammoniac spots shall be rejected. A galvanized steel barbed wire of Type A IS: 278 shall be
made from two strands of galvanized, twisted 2.5 mm steel wire with 4 points of barbs. Each
barb shall have two turns tightening around both line wires making altogether four complete
turns. The barbs shall be so finished that four points are set and looked at right angles to each
other.

16) Bracing of the rows of barbed wire shall be as shown in the standard drawing.
17) All miscellaneous material, the staples, straining bolts etc. shall be galvanized. Minimum length

of staples shall be 40 mm.
18) The fencing shall be plump, taut, true to line and complete in all respects.
19) The barbs shall have a length of not less than 13 mm and not more than 18 mm.
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20) Punched tape concertina coil shall be of 50 turns per coil having core wire of 2.6 mm dia made
of high carbon spring steel of high tensile strength as per IS: 4454 part I grade II having
minimum galvanising coating thickness equivalent to 230 grams per square metre and low
carbon steel strip of 0.5 mm thickness having a series of barbes punched all along the length on
both sides of the strip at regular interval as per IS: 513, DD quality having minimum galvanising
coating thickness of 12 microns. Hardness of tape should be between137 180 VPN (Victor
Penetration Number).

21) The coil should be clipped sufficiently at regular intervals. The coil should not be stretched for
more than 6.0 Metre length and the minimum diameter of the coil in the closed condition
should not be less than 600 mm. All other materials not specified, but required to complete the
work shall be of approved type, make as per relevant Indian Standard Specification (if
applicable) and shall be approved by the Engineer in Charge before Procurement.

4.0 BARBED WIRE FENCING PUNCHED TAPE CONCERTINA COIL

4.1 Barbed Wire Fencing

1. The barbed wire shall be of G.I. wire and in general conform to IS: 278 1962. Line wire and
point wire shall be of 2.5 mm, 2.24 mm diameter respectively. Distance between the barbs
shall be 75 mm nominal. The barb shall have a length not less than 13 mm and points shall be
sharp and well pointed. The barbs shall carry four points and shall be formed by twisting two
point wires. Each two turns, lightly round on line wire making altogether 4 complete turns. The
barbs shall be so finished that the 4 points are set and locked at right angles to each other.

2. The line wire shall be in continuous length and shall be generally free from welds. The barbed
wire shall be formed by twisting two line wires.

3. The barbed wire shall be stretched tight and fixed in the manner (horizontal & diagonal) as
shown in the drawing and fitted in slots of angle iron post and held by binding with G.I. binding
wires or with G.I. staple or nibs in case of R.C.C. posts. Turn buckles and straining bolts shall be
used at the end posts.

4.2 Punched Tape Concertina Coil

1. Punched tape concertina coil shall be of 50 turns per coil having core wire of 2.6mm dia made
of high carbon spring steel of high tensile strength as per IS: 4454 Part I grade II having
minimum galvanising coating thickness equivalent to 230 grams per square metre and low
carbon steel strip of 0.5 mm thickness having a series of barbes punched all along the length on
both sides of the strip at regular interval as per IS: 513, Deep Drawn quality having minimum
galvanising coating thickness of 12 microns. Hardness of tape should be between137 180 VPN
(Victor Penetration Number).

2. The coil should be clipped sufficiently at regular intervals. The coil should not be stretched for
more than 6.0 Metre length and the minimum diameter of the coil in the closed condition
should not be less than 600 mm.
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5.0 SPECIAL CONSIDERATIONS FOR CONSTRUCTION OF RETAINING WALL

In addition to the requirements as indicated in the above documents, the followings shall also
be taken into considerations for design and construction of retaining walls:

1. Excavation for retaining wall shall be undertaken to the width of the wall footing including
necessary margins for construction operation as per drawing or directed otherwise. Where the
nature of soil or the depth of the trench and season of the year, do not permit vertical sides,
the contractor at his own expense shall put up the necessary shoring, strutting and planking or
cut slopes with or without steps, to a safer angle or both with due regard to the safety of
personnel and works and to the satisfaction of the Engineer in Charge.

2. In area where water is likely to accumulate, weep holes, 50 to 75 mm square shall be provided
at 2 m vertically and horizontally unless otherwise specified. The lowest weep hole shall be at
about 30 cm above the ground level. All weep holes shall be surrounded by loose stones and
shall have sufficient fall to drain out the water quickly.

3. The water table shall not be allowed to rise above base of raft level until completion of outer
retaining walls including water proofing of vertical surface of walls and back filling along the
walls upto ground level and until the structure attains such height to counter balance the uplift
pressure. However, the contractor should inspect the site and make his own assessment about
sub soil water level likely to be encountered at the time of execution.
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1.0 SAND FILLING

1.1 Sand shall be clean and free from dust, organic and foreign matter and shall be
corresponding to grading zone II or as specified in the Schedule of Rates and as directed by
Engineer in Charge. The following specifications and steps of work shall be followed for
sand filling in large areas with sand supplied by the contractor. Under no circumstances
black cotton/expansive type of soil shall be used for filling. Samples of fill material shall be
got approved from the Engineer in Charge prior to use/supply. Laboratory test of the fill
material shall be conducted to decide optimum moisture content and the Proctor density
and record should be maintained.

1.2 Setting out, making profiles & measurements

Setting out and making necessary profiles shall be as specified in clause no.2.0.0 of
specification for site clearing, area grading excavation & earthwork.

1.3 Sand filling in plinth and under floors etc.

Sand filling in plinth and under floors shall be done in layers, not exceeding 15 cm in depth.
Each layers of sand shall be spread with adequate water and then be compacted by
ramming. The surface shall then be flooded with water for atleast 24 hours and allowed to
dry and then refilled, rammed and consolidated to avoid settlement at a later stage. The
surface of the consolidated sand shall be dressed to required level or slope. Concreting of
floor shall not be started till the Engineer in Charge has inspected and approved of the
sand filling.

1.4 Sand filling in foundations & Tank pad foundation

Sand used shall be river sand obtained from a source approved by the Owner before
commencement of work. It shall be well graded medium to coarse sand free from any
vegetation, organic, clay or other impurities. Fineness modulus of sand shall be not less than
2.2 or falling in grading Zone II as per table given here in below. It shall be tested in an
approved laboratory to ascertain its relative density, optimum moisture content for
compaction and its suitability for use in foundation/tank pad constructions supporting a
design load intensity of 16 T/ sq.m (max.). All expenses for the test shall be borne by the
contractor. Sand shall be spread in layers not exceeding 15 cm in loose thickness. Each layer
shall be adequately watered, mixed and rolled till it gets evenly and densely compacted. The
compaction shall be done by vibratory roller, vibrorammer, vibrators, road rollers of 8 to 10
tonne capacity, mechanical rammers and vibrators so as to achieve relative density of
minimum 90%. The compaction shall be done under supervision of competent technical
personnel. Adequate arrangement of testing for degree of compaction achieved shall be
provided by the contractor at site. A minimum number of 5 tests per layer shall be
conducted to ascertain the degree of compaction achieved. In addition to these tests, site
engineer, whenever desires may ask contractor to conduct such tests and the contractor
shall do so to satisfy the site engineer about the achieved degree of compaction. All
expenses to conduct these tests shall be borne by the contractor. Before placing successive
layers of sand, top surface of previous layer (the under layer) shall be moistened and
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scarified thoroughly to obtain a rough surface which shall provide a satisfactory bond with
the subsequent layer. Necessary cables if any to be laid shall also be embedded in the sand
pad as directed by site engineer. Sand pad shall be properly compacted and graded true to
the dimensions and levels as shown in the drawings.

GRADING OF FINE AGGREGATES AS PER IS: 383
IS Sieve
Designation

Percentage Passing for

Grading
Zone I

Grading Zone
II

Grading Zone
III

Grading Zone
IV

9.5mm 100 100 100 100
4.75mm 90 100 90 100 90 100 95 100
2.36mm 60 95 75 100 85 100 95 100
1.18mm 30 70 55 90 75 100 90 100
600micron 15 34 35 59 60 79 80 100
300 micron 5 20 8 30 12 40 15 50
150 micron 0 10 0 10 0 10 0 15

1.5 Setting out, making profiles & measurements

Setting out and making necessary profiles shall be as specified in clause no.2.0.0 of
specification for site clearing, area grading excavation & earthwork.

2.0 MOORUM FILLING

2.1 Moorum shall be of best quality available and free of all foreign matter. The source of
moorum shall be got approved from Engineer in Charge before procuring. Filling,
compaction, finalising of levels & measurement shall be done in the manner as specified for
earthwork in compound filling under specifications for Earthwork.

3.0 GRAVEL FILLING

1.0 Scope
The specification for gravel filling over HDPE film to be carried out in station works and
other location as per scope of work / drawings of the tender is covered in this document.

1.1 Material

1.2 The gravel shall conform to IS: 383. The size of gravel/ crushed stone shall range from 27mm
to 50 mm. Gravel or hard durable crushed stone from source/ quarries approved by
Engineer in charge shall be used for gravel filling. The gravel shall be free of any fissures;
elongated, flat, soft and disintegrated particles, clay and weathering action.

1.3 Stacking of gravel/crushed stone shall be done in uniform stacks, free from contamination
by earth or other foreign matters. Gravel stacks shall be located adjacent to the area in
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which gravel filling is to be done as per direction of Engineer in Charge. The ground shall be
firm, well drained.

1.4 The HDPE film shall be HDPE Grade I conforming to IS: 10889 having following properties:

Density (mass) 940 — 952.4 Kg/m3 @ 27° + 2°C

Film thickness 150 Micron (0.15mm) minimum or more
to achieve above density.

Tensile strength at break
Machine direction
Transverse direction

Minimum 300 kgf /cm2
Minimum 250 kgf /cm2

Elongation at break
Machine direction
Transverse direction

Minimum 300 %
Minimum 300 %

Carbon black content 2.5+0.5% by mass

Joint breaking strength 10KN/m

2.0 Execution

2.1 The surface preparation of the area to be filled with gravel shall be by clearing the area of all
loose materials and exposing of virgin soil. The exposed surface shall be consolidated
properly to obtain 90% of maximum laboratory dry density of the soil as per IS: 2720 (Part
VII). All soft patches shall be worked out to remove the soft soil and selected approved earth
shall be filled back and compacted. The sub grade shall be free from sharp objects such as
stone, weed roots etc. and shall be smooth without any depressions and humps etc. The
surfaces so prepared shall be levelled and sloped as per drawings, for effective drainage.

2.2 The film shall be unrolled, spread and laid over the prepared sub grade. The film shall be laid
loose so as to provide for the thermal contraction etc. Spreading of the film shall be loosely
over the Sub grade so that it attains the contours of sub grade and compensate for thermal
variations during the day. An extra length in both the directions on this account shall be
provided. The loose ends of the film shall be firmly anchored at the ends with the adjacent
area. The adjacent layer of film should be joined fully with a minimum of 200 mm overlap
and jointing by thermal sealing. Thermal sealing shall be done as per manufacturer's
recommendations. The joints of the film shall be kept to the minimum.

2.3 A 75 mm layer of clear, hard and durable sand shall be spread over the firmly spread film.
The gravel / crushed stone aggregate in required quantities (from stacks) shall be spread
uniformly and evenly, on the prepared base covered with film and sand. Care shall be taken
such that the gravels spread to proper profiles and slopes / gradients, in such a way that it
will not damage or pierce the film. The thickness of layer of gravels so spread shall be
100mm. The surface of the aggregate spread shall be carefully dressed up and all high and
low spots corrected by removing or adding aggregates, as may be required.
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1.0.0 SCOPE 

This specification describes the construction of RCC pipe culverts at crossing of 
Electrical and Instrumentation cable/conduit across roads. 

2.0.0   REFERENCE CODES, STANDARDS AND SPECIFICATIONS 

 Standard Specifications  
 Latest Edition of following IS Codes: 

a) IS: 383 Specification for coarse and fine aggregates from natural sources for Concrete 
b) IS: 456 Plain and Reinforced Concrete — Code of Practice 
c) IS: 458 Precast Concrete Pipes (with and without reinforcement) 
d) IS: 783 Code of practice for laying of RCC pipes 
e) IS: 4985 Unplasticised PVC pipes for potable water supplies 

3.0.0   MATERIALS 

 Cement, Sand, Coarse and Fine aggregate and water etc. shall conform to as 
mentioned in Standard Specifications for Plain & Reinforced Concrete 

 All pipes must be new and perfectly sound, free from cracks, cylindrically straight and of 
standard nominal diameter and length, with even texture. PVC Pipes shall be Class-I as 
per IS: 4985. 

 For pipe culverts, class of RCC pipe shall be NP3 / NP4 or as mentioned in the 
drawings. 

 The Contractor shall submit manufacturer's test certificate for acceptance of RCC/PVC 
pipes. 

 Spun yam for pipe joints shall be of best quality. It shall be free from dust etc. 

4.0.0    TRANSPORTATION AND STACKING 

 The transportation of materials to the worksite and stacking shall be done in a manner to 
cause minimum inconvenience to the traffic and other construction work. 

 The pipe shall be protected during handling against impact, shocks and free fall to avoid 
cracks and damage. 

 The Contractor shall be fully responsible for the safety and security of materials 
transported and stacked in the field. 

5.0.0   EARTHWORK 

Earthwork shall conform to the specification of earthwork covered in Standard 
Specifications 

6.0.0   LOWERING AND LAYING OF RCC PIPES 

The laying and jointing of RCC pipes shall confirm to IS: 783. The trench shall be 
checked for proper level, grade and alignment before lowering the pipes. 

LOWERING 

The RCC pipe shall be lowered cautiously to prevent disturbance to the bed and sides of 
the trench. The heavy RCC pipes shall be lowered by means of proper tripods, chain 
pulley blocks or as directed by Engineer-in-charge. Great care should be taken to 
prevent sand etc. from entering the pipes. 
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LAYING 

Laying of RCC pipes shall proceed upgrade of slopes. The error of grade shall not be 
rectified by packing up earth underneath the pipe. If required, concrete shall be used for 
packing. The end of RCC pipes shall be kept closed to keep dirt, mud and foreign 
materials out. Adequate provision shall be made to prevent floating of pipes in the event 
of flooding of trenches. The body of RCC pipe, for its entire length, shall rest on an even 
bed in the trench. 

JOINTING OF RCC PIPES 

Cement mortar 1:2 (1 cement: 2 sand) shall be slightly moistened and must on no 
account be soft or sloppy and shall be carefully inserted by hand into the joint. The 
mortar shall than be punched and caulked into the joint and more cement mortar added 
until the space of the joint have been filled completely with tightly caulked mortar. Any 
surplus mortar projecting inside the joint is to be removed and guarded against any 
damage. Sack or gunny bags shall be drawn past each joint after completion. 

CURING 

The Cement mortar joints in RCC pipes shall be cured at least for seven days. 

TESTING

All joints in culvert pipelines shall be tested to a head of 1.5 m of water above the top of 
the highest pipe, if required, by Engineer-in-Charge.  

For Box Culvert refer relevant Standard Drawing. 
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1.0 SCOPE 

 This specification and the method of measurements described thereon are applicable for 
 earthwork involved in Site Grading & Rock Cutting. 

2.0 REFERENCES 

2.1 BIS CODES 

 IS: 2720 Part IV -   Methods of tests for soils. 

 IS: 2720 Part V -   Methods of tests for soils-Part 5, Determination of liquid & plastic 
     limit. 

 IS: 2720 Part VII -   Methods of tests for soils Part 6, Determination of shrinkage 
     factors. 

2.2  VCS SPECIFICATIONS 

 SS-CV-003   Earthwork for underground piping 
 SS-CV-022   Earthwork in Foundations 

 NOTE: - Latest Edition of all Codes and Standards shall be followed. 

3.0 GENERAL 

3.1  CONTRACTOR shall maintain adequate drainage facilities at SITE at all times during the 
 execution of work. Additional ditches, drains & such other temporary means to achieve this, 
 over and above what is shown in the drawings, shall be provided and maintained by 
 CONTRACTOR at his own cost. 

3.2  Adequate dewatering facilities like dewatering pumps and piping etc. shall also be provided by 
 the CONTRACTOR for this work, including dewatering during excavation etc. as required, at his 
 own cost. 

4.0 MATERIAL FOR EARTHWORK 

4.1  Only soil considered suitable by the Engineer-in-charge shall be deployed for the construction 
 and that considered unsuitable shall be disposed off, as directed by Engineer-in-charge, at his 
 own cost and no claim for compensation will be entertained. 

4.2  The CONTRACTOR shall give the samples of soil he proposes to use for filling, along with the 
 following characteristics of the samples, to Engineer-in-charge for approval, prior to collection 
 and use. The tests for these characteristics shall be done in a laboratory / test house as 
 approved by Engineer-in-charge. 

a. Mechanical analysis or grain size analysis as per IS: 2720 Part IV. 

b. Liquid limit as per IS: 2720 Part V. 

c. Plastic limit as per IS: 2720 Part V. 

 d.  Moisture density relationship as per IS: 2720 Part VII. 
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4.3  The soil used for filling shall be free from boulders, lumps, tree roots, rubbish or any organic 
 deleterious matter. 

4.4  Soil having plasticity index less than 20 shall be used for filling purpose. 

4.5  Soil having laboratory maximum dry density of less than 1.5 gm/cc shall not be used. 

4.6  Care shall be taken to see that unsuitable waste material is disposed off in such a manner that 
 there is no likelihood of its getting mixed with the material, proposed to be used, for filling. 

4.7 The work shall be so planned and executed that the best available soil are reserved for the top 
 portion of Embankments. 

5.0 CUTTING TREES 

5.1  All trees having girth above 30 cms, which are not marked for preservation, shall be cut down 
 and their roots dug up to a depth of 1 metre from the existing ground level. 

5.2  All holes or hollows produced by digging up roots shall be carefully filled with approved soil, 
 including all leads and lifts, rammed and compacted to obtain 90% of maximum laboratory dry 
 density of soil and levelled as directed. 

5.3  All uprooted trees shall be stacked or disposed off as directed by Engineer-in-charge. 

5.4  PAYMENT 

 This clause shall apply to item rate tenders only. 

 Cutting of trees above 30 cms girth shall be paid per number. The rate quoted shall include 
 cutting, uprooting removing the trees within plant boundary as directed, including filling holes or 
 hollows produced by removal of roots etc. as per specifications. 

6.0 CLEARING AND STRIPPING 

6.1  All the areas, including depressions, where filling or cutting is to be carried out shall be cleared 
 and stripped completely of bushes, roots, vegetation, plantation trees, shrubs, trees upto 30 
 cms girth, organic and other objectionable materials. All these shall be completely uprooted and 
 virgin soil exposed and not merely scrapped at the surface. The roots of trees of girth upto 30 
 cms shall be removed to a minimum depth of 1m below existing ground level and holes, 
 hollows filled up with selected approved available soil within all leads and lifts and compacted to 
 obtain 90% of laboratory dry density of soil as per IS: 2720, Part VII and leveled as directed by 
 Engineer-in-charge. All soft patches must be worked out to remove soft soil and selected 
 approved earth must be filled back and the areas (areas coming under filling) compacted to 
 obtain 90% of maximum laboratory dry density of soil, as per IS: 2720 Part VII. The depth of 
 stripping shall be generally 50 to 150 mm as decided by Engineer-in-Charge. 

6.2  Material obtained from clearing shall be stacked or disposed off as directed by Engineerin- 
 charge within a lead as per directions of Engineer-in-Charge. 

6.3  PAYMENT 

 This clause shall apply to item rate tenders only. 
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 No separate payment shall be made for clearing, stripping and disposal of materials obtained 
 from clearing. This shall be considered as part of cutting work in areas of cutting and filling work 
 in areas of filling and the rates quoted under the respective items of 

a.  Earthwork in Excavation/ Cutting 

b.  Earthwork in filling (both with available earth & earth obtained from approved borrow areas), 
 shall be inclusive of clearing and stripping with all operations described above in clause no.9.0 
 in respective areas of cutting and filling. 

 No separate payment shall be made for clearing, stripping and disposal of materials obtained 
 from clearing of borrow areas for earth. This shall be considered as part of filling work in area of 
 filling and the rate quoted under the respective items. 

7.0 EARTHWORK IN EXCAVATION/CUTTING

7.1  After clearing and stripping of areas as specified above in clause No.6.0, spot levels at intervals 
 and pattern as decided by the Engineer-in-charge, shall be taken jointly by CONTRACTOR and 
 Engineer-in-charge. Excavation / cutting shall commence only after the levels are signed by the 
 contractor as a token of his acceptance. 

7.2  Excavation/ cutting shall be carried out strictly as per the instruction of Engineer-in-charge. 

7.3  If the contractor excavates/ cuts beyond the required level, additional quantity of earthwork 
 shall not be paid for. The excavation taken below the specified level shall be made good by  
 filling with approved material, to the required compaction, at Contractor's cost. 

7.4  The final bed and sides of excavation must be levelled, dressed and compacted. In case of 
 areas under excavation for site grading, the final surface shall be levelled, dressed and 
 consolidated by means of sheep foot / power driven rollers to obtain maximum compaction. 
 However, no test control is required in such areas. 

7.5  Shoring and strutting shall be adopted only with the permission of Engineer-in-charge in writing. 
 Such shoring and strutting shall follow the necessary specification. 

7.6  Provisions for dewatering shall be governed by the relevant clauses. 

7.7  PAYMENT 

 This clause shall apply to item rate tenders only. 

 Payment for Excavation shall be on the basis of volume of excavation calculated on the basis of 
 joint level taken as per clause 7.1 and the final finished grade levels, the volume being 
 calculated by the Trapezoidal rule including dewatering, if required. Intermediate payment will 
 be on the basis of volume calculated based on spot levels taken during the time of the billing. 
 Reference is also invited to clause 7.3. 

8.0 EARTHWORK IN FILLING 

8.1  After clearing, stripping and consolidation of areas as specified in clause 6.0, spot levels at 
 intervals and pattern as decided by Engineer-in-charge shall be taken jointly by the 
 CONTRACTOR and Engineer-in-Charge and filling shall commence only after the levels are 
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 signed by the CONTRACTOR as a token of his acceptance. Approved fill Material shall be 
 spread in uniform layers not exceeding 30 cms in loose depth. 

 The contractor has to make his own approach and access roads from the borrow area to the 
 demarcated filling areas. While the CONTRACTOR may make use of such short cuts as may 
 be available to him for earth movement from borrow areas to the filling areas, the OWNER does 
 not guarantee any passage way or right of way for the CONTRACTOR'S work other than 
 available at site. No claim shall also be admissible to the CONTRACTOR on account of his 
 having to take longer leads or routes for earth movement, than envisaged by him, either due to 
 any road cuttings, non-availability of routes, or any other grounds whatsoever. 

 In case total filling required in any area consists of soil both from borrow areas and available 
 approved excavated material from within plant area, then joint levels, shall be taken before 
 commencing filling with earth from borrow area. 

 However, earth available from borrow areas required for filling can be used only after the 
 available earth from excavation within demarcated area has been utilised and clearance to this 
 effect obtained from the Engineer-in-charge. 

8.2  All clods, lumps etc, shall be broken before compaction. 

8.3  Successive layers of filling shall not be placed until the layer below has been thoroughly 
 compacted and tested to satisfy the requirements laid down in this specification. 

8.4  Prior to rolling, the moisture content of material shall be brought to within plus or minus 
 2% of the Optimum Moisture Content as described in IS: 2720 Part VII. The moisture content 
 shall preferably be on the wet side for potentially expansive soil. 

8.5  After adjusting the Moisture Content as described in clause 8.4, the layers shall be thoroughly 
 compacted by either sheep foot roller or power driven roller or vibratory roller, as approved by 
 Engineer-in-charge, till the specified maximum laboratory dry density is obtained. 

8.6  Each layer shall be tested in field for density and accepted by Engineer-in-charge, subject to 
 achieving the required density, before laying the next layer. A minimum of one test per 500m2 
 for each layer shall be conducted. 

8.7  If the layer fails to meet the required density, it shall be reworked or the material shall be 
 replaced and method of construction altered as directed by Engineer-in-charge to obtain the 
 required density. 

8.8  The filling shall be finished in conformity with the alignment, levels, cross-section and 
 dimensions as shown in the drawing. 

 Earthen embankment shall be filled 300mm more on both sides, where height is more than 1M 
 and this extra filling shall be dressed, after compaction, in conformity with alignment, level, 
 cross-section and dimension as shown in the drawing, to achieve proper compaction in the 
 slope. No extra payment shall be made in this regard. 

8.9  Extra material shall be removed and disposed off as directed by the Engineer-in-charge. 

8.10  TOLERANCES 
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 General site grading, including cutting and filling in depressions, shall be carried out to within up 
 down tolerance of +5 cms of final lines, grades and slopes. 

8.11  EARTH WORK IN FILLING IN OPEN LINED/UNLINED WELLS 

 For earth work in filling in open lined/unlined wells, only locally available coarse sand shall be 
 used, in layers of 500 mm thickness. Each layer shall be thoroughly wetted by sprinkling water, 
 before next layer is filled up. Filling shall be done upto lm depth below NGL as above. Layers 
 from a depth of lm below NGL, upto NGL, shall also comprise of locally available coarse sand 
 and compacted with suitable Mechanical / manual means, to obtain same level of compaction 
 as required for filling above NGL. Filling above NGL shall be done as per CI. 8.1 to 8.10 above. 

8.12  PAYMENT 

 This clause shall apply to item rate tenders only. 

 a.  Payment for filling shall be made on cubic metre of volume calculated on the basis of 
  cross section plotted from the levels of ground, where filling is to be carried out and the 
  levels  reached after filling is duly consolidated, volume being calculated by Trapezoidal 
  method. 

 b.  In case of simultaneous cut and fill operation, wherever specified, payment shall be 
  made on the basis of one composite rate for cutting and filling. All other details about 
  measurement etc. remaining same as above. 

 c.  Payment for filling in open wells, lined or unlined, shall be made on the basis of volume 
  calculated on the basis of average area multiplied with depth of open well 

d. No extra payment shall be made towards testing. 

9.0 REMOVAL OF SURPLUS EARTH 

9.1  Surplus earth and soil from excavation and general site grading shall be removed from the 
 construction areas to the area demarcated by the Engineer-in-charge. 

9.2  PAYMENT 

 This clause shall apply to item rate tenders only. 

 Payment shall be made only for lead beyond initial lead from construction area. Rate shall 
 include loading, transportation, dumping, stacking the surplus earth and soil in the area 
 demarcated by the Engineer-in-charge. 

 Payment shall be made on cubic metre basis of the difference of measurements of the volumes 
 of the excavation and the measurement of the filling with the excavated earth. However, the 
 contractor's entitlement to payment shall be restricted to the actual quantity of earth removed. 
 Quantity generated due to void in back filled volume of earth shall also be removed by the 
 contractor at no extra cost and this disposal of earth shall not be measured and paid under any 
 item. 
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1.0 SCOPE 

 This specification deals with earthwork in trenches and pits (for valves, manholes, catch pits 
 etc.) for underground piping. 

2.0 REFERENCES 

2.1  BIS CODES 

 IS: 783   Code of practice for laying of RCC pipes. 

 IS: 1200 (Part-I)  Method of measurement of building and civil engineering works. 

 IS: 3764   Excavation work - code of safety. 

 ABBREVIATIONS: 

 m  :  Metre 

 cm  :  Centimetre 

 mm  :  Millimetre 

 km  :  Kilometre 

 U/G  : Underground

3.0 MATERIAL 

 All workmanship and materials shall conform to the provisions of IS: 1200 (Part-1) and IS: 
 3764. 

4.0 EARTHWORK IN EXCAVATION FOR TRENCHES / PITS FOR PIPELINES 

4.1  EXCAVATION 

 Plant, machinery and equipments for excavation shall be selected and deployed to provide 
 optimum mechanization in excavation of trenches and pits. The selection for excavation and 
 earth movement machinery etc. shall take into account type of materials to be excavated, 
 method of excavation, prevailing weather conditions and type of transport to be used. 

 The excavation of area of cut shall be so timed that the bottom level is not exposed to the 
 deteriorating influence of the weather for longer duration. 

 Excavation and earth moving equipment shall be deployed such that minimum damage is 
 caused to the natural sub-soil structure of exposed formations. 

 The monitoring of soil deformations, ground water levels during and possibly after construction 
 work shall be taken into consideration. 

 In the event, when excavation works are carried out in the vicinity of structures of any 
 importance, the above monitoring shall be carried out within a distance, from the edge of the 
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 excavation of 5 to 15 times the excavation depth, depending upon the subsoil conditions and 
 the stability of the neighboring structures. 

4.2  Trenching work shall be carried out in all classes of soil including soft rock and excluding hard 
 rock and shall be for all depths. 

4.3  The trench shall be cut true to the line and level as per drawings. 

4.4  If the trench is excavated below the required level than that indicated in the drawing, the extra 
 depth shall be filled with concrete 1:5:10 or approved equivalent materials, as directed by the 
 Engineer-in-Charge, at no extra cost to the owner. 

4.5  In case of pressure piping, the trench shall be excavated generally as to provide a cover of 
 1000 mm or dia of pipe whichever is more. In case of gravity sewers/ pipes, the trench shall be 
 excavated to conform to invert levels as per drawings. However in certain cases, the pipes may 
 run at shallower levels or at deeper levels depending upon drawing, site condition etc. No 
 rebate for lesser excavations, nor extra payment due to deeper excavations, shall be 
 admissible in those cases where pipeline laying rates are inclusive of earthwork items. The 
 rates quoted shall be deemed to cover all works connected with trenching, whether trenches 
 are with single pipeline or have multiple pipelines in common trenches including road cutting 
 and making good the same. 

4.6  The width of the trench shall be sufficient to give free working space of personnel, equipment, 
 supports and ancillaries on each side of the pipe. The free working space shall conform to IS: 
 783. Generally it shall not be less than 150 mm on either side or 1/3 dia of outer diameter of the 
 pipe, whichever is greater. 

4.7  When pipelines are running parallel, whether the trenching shall be individual or common, shall 
 be decided by the Engineer-in-Charge and such decision shall be final and binding on the 
 contractor. No extra shall be payable for common excavations. 

4.8  All earthwork involved in excavations of all types of manholes, catch pits, valve chambers, 
 inspection chambers, chambers for instrumentation tapping etc., which are coming on the 
 alignment of U/G piping or as defined by drawing as a part of U/G piping work, shall be paid 
 extra under Earth work in excavation, back filling and removal of surplus earth etc. under 
 relevant clauses of the SOR. 

4.9  Aspects such as variations in the soil conditions and the geological structure, depth of 
 excavation, the existence of ground water and surface water, the type and extent of excavation, 
 the topography of site, the proximity of items such as roads, buildings and buried services, 
 construction traffic and activities near the excavation eg. stock piling shall be taken into account 
 when determining whether the sides of excavation should be free standing, sloping or 
 temporary supported. 

 Suitable drainage and / or dewatering system like Well Point method / Bore well method etc. 
 shall be provided to prevent or limit ingress of surface or sub surface water into excavation. 

 Serviceable materials intended for reuse should be used as soon as possible after excavation 
 otherwise they should be stock piled at a location beyond 1.5m from the top edge of the 
 excavation or beyond a distance equal to the depth of the excavation whichever is higher at a 
 location approved by the Engineer-in-charge. If excavated serviceable material is not possible 
 to be stacked within the limits specified above, due to some constraint, it shall be stacked away 
 at a location approved by Engineer-in-Charge and paid separately under relevant item. 
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 Areas used for temporary stockpiling of excavated material shall be kept clean and orderly, with 
 excavated material kept by the side of road to avoid traffic movement. Excavated areas shall be 
 restored to their original condition before completion of works. All types of shoring and strutting, 
 wherever necessary, shall be adopted to withhold the face of earth or cutting in slope, as per 
 site requirements and direction of Engineer-in- Charge. Supports shall be maintained such that 
 the integrity of the sides of the excavation is not impaired. 

4.10  Any obstacle encountered during excavation shall be reported immediately to the Engineer-in-
 Charge and shall be dealt with as instructed. 

4.11  The contractor shall maintain all excavated trenches and pits, in a dry and trim condition. 

4.12 Necessary barricading and protection of slopes against slips due to traffic movement shall be 
 provided to the satisfaction of Engineer-in-Charge. Necessary warning flags and lights shall be 
 provided to caution traffic in the areas where trenches and/ or pits are provided. 

4.13  In case of road cutting, all road material i.e. metal etc., shall be taken out carefully and kept 
 separately for reuse and road work shall be redone up to the original level, as it was prior to 
 cutting the road, with the excavated road materials after laying and testing of the pipeline, within 
 10 days from the date of starting this work, at the cost of the contractor. The contractor shall 
 provide suitable warning signs and barricades to prevent accidents. 

 Contractor shall also provide reasonable bye pass at his own cost when a road is cut for laying 
 pipeline. Tankage dykes cut due to laying of the pipes, shall be redone conforming to the 
 original specifications, by the Contractor at his own cost. Secondary dykes, to take care of any 
 eventuality during construction, shall be provided by the Contractor at his own cost. 

4.14  Dewatering shall be done in advance of the installation of the pipe to allow adequate inspection 
 of padding of the bottom, if required. Dewatering shall be continued throughout during 
 installation and backfilling. 

 The trench shall follow the gradient of pipeline as specified in the drawing. The contractor shall 
 keep the trench in good condition, until the pipe is laid and tested. No extra claim shall be 
 entertained due to its caving or setting down, either before or after the pipe is laid. 

 In case, pipe is lowered in caved trench and backfilled before being inspected by the Engineer-
 in-Charge, the Contractor shall re-excavate the trench for inspection and backfill it at his own 
 cost. 

5.0 BACKFILLING AND COMPACTION IN TRENCHES AND AROUND VALVE PITS, 
MANHOLES ETC. 

 BACKFILLING 

 Trenches shall be back filled with suitable materials which should be compacted to the same 
 degree or better as the surrounding soils. 

5.1  The soil used should be selected and approved by Engineer-in-Charge. Suitable material can 
 be extracted from available excavated material. The soil should be free from rubbish, grass, 
 organic matter, stones, building waste and Black Cotton Soil etc. It should be free from clods 
 and hard lumps. In case good soil is not available from excavated material for back filling, 
 trench shall be filled back with locally available coarse sand upto 30 cm. thick above the pipe 
 and rest of trench shall be filled back with excavated soil upto required level.' 
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5.2  The filling should commence only after approval of Engineer-in-Charge is obtained and after the 
 structures or pipes to be buried are tested and approved. Otherwise, if required, contractor shall 
 uncover buried portion and refill at his own cost. 

 Temporary excavation supports should be removed as back filling and compaction proceeds, 
 such that unacceptable movement of the supported ground does not occur. 

 Voids caused by extracted supports should be filled and compacted. 

5.3  Filling should be done in layers. Each layer should be not more than 15 cm thick when loose 
 and should be well rammed, with necessary watering, to obtain at least 90% of maximum 
 laboratory dry density. 

 Compaction trials should be carried out on each soil type to be placed in backfill, in order to 
 confirm the type of machine and number of passes required to obtain optimum compaction for 
 given soil moisture contents. These trials should also be used to determine the variability of the 
 proposed fill material for different weather conditions. 

5.4  Care must be exercised to protect cables, pipes, joints, and other features from damage due to 
 backfilling and consolidation. 

5.5  Filling should extend up to the level of original ground surface or as per drawing or as directed 
 by Engineer-in-Charge. The finished surface should be properly trimmed and dressed. The 
 adjoining area should be cleaned and no heaps of surplus earth should be left out. 

6.0 TRANSPORTATION OF SURPLUS EARTH 

 Unserviceable materials and serviceable materials not intended for re-use shall be removed 
 from the work site and disposed off at a location as approved by Engineer-in-charge. 

 The surplus earth is generated due to pipe laying, valve chambers, and manhole construction 
 etc. Surplus earth is also generated due to voids in the back filled volume of earth. The removal 
 of surplus earth shall include excavation, loading, transportation, dumping, stacking or 
 spreading, as per the directions of Engineer-in-charge. 

7.0 PAYMENT 

 This clause shall be applicable for item tender rate only. 

7.1  Unless specifically stated in the schedule of rates, no separate payment for earthwork in 
 excavation, backfilling, transportation, dewatering etc. shall be admissible and the payment for 
 the same is deemed to have been included in the relevant items of the contract. 

7.2  In case payment for earthwork is specified separately in the Schedule of Rates, the payment 
 shall be based on the actual quantity of excavation, backfilling and transportation done, taking 
 into consideration the slopes authorized by the Engineer-in-Charge for excavation, volume of 
 backfilling calculated on the basis of excavation reduced by the volume of pipes. 

7.3  In cases where hard rock excavation is involved, the matter shall be referred to Engineer-in-
 Charge, before proceeding with the work. 
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1.0 SCOPE

1.1 Thesespecificationscovertheprocedureforsoilinvestigationsforfoundation

1.2 Theworkshallbe carriedoutinaccordancewiththe specificationsetoutbelow andas
directedbytheEngineer-in-Charge,wherevernecessary.

2.0 REFERENCE

2.1 Thesespecificationsconform totheIndianStandardsonSoilsandFoundationsasgiven
inANNEXURE-A.

2.2 Referencetoany codeinthesespecificationsshallmeanthelatestrevisionofthecode 
unlessotherwisementioned.Inthe eventofany conflict betweenthe requirementsin
thesespecificationsandthereferredcodes,theformer shallgovern.

3.0 SOILINVESTIGATIONS

3.1 Boring

Boringshallbe carriedoutinaccordancewiththe provisionsofIS:1892 andasper the
specificationsgivenbelow:

3.1.1 AUGERBORING

3.1.1.1Augersshallbeofhelicalorposttypeandmaybemanuallyorpoweroperated.Beyond
5metersdepth,below ground,onlypoweroperatedrigshallbeused.The diameterof the 
holeshallbeminimum100mmandpreferably 150mm.

3.1.1.2Uncasedholesshallbepermittedonly uptoadepth wherethe sidesofthe hole can stand 
unsupported.In caseside  fallis noticed,steps shall be taken  immediately to stabilize the
holes by usingbentonite slurryor by casingpipesas directedby the Engineer-in-Charge.

3.1.1.3No watershallbe addedwhile boring through  cohesivesoilsandcohesionlesssoil abovewater 
table.Whileboring throughcohesionlesssoilbelow watertable, waterin
thecasingshallalwaysbemaintainedatorabovethewater table.

3.1.1.4Thecuttingsbroughtupbytheaugershallbecarefullyexaminedandsoildescriptions
dulyrecord.Representativesamplesshallbepreservedforlaboratorytesting.

3.1.1.5Whereverin-situtestsare conductedandundisturbedsamplesareobtainedatspecified
depthsfrom the borehole,careshallbetakento  ensurethat theboreholeis properly
cleanedandfreefromforeignmattersatthetimeofconductingtheseoperations.

3.1.1.6Watertable intheboreholeshallbecarefullyrecordedandreported.One ofthefollowing
methodsshallbeadoptedformeasuringthewatertable:
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a. Thewater tableintheboreholeshallbe allowedtostabilizeafterdepressingthe water 
leveladequatelybybailingStabilityofthe boreholesidesandbottom shall
beensuredatalltimes.

b. Theboreholeshallbefilledwithwaterandthen bailedout to variousdepths.
Observationsshallbemadeateachdepth toseeif the water levelisrisingor falling.The 
depthat which  neither  a fallnor  a riseisobserved, shallbe consideredas the  water 
table  depth. This  shall beestablished by three successivereadingsofwaterlevels 
takenatintervalsof2hours.

c. Hvorslev'sMethod

The waterlevelshall be depressedbybailing(tosayDbelow ground level)and shallthen 
beallowedtorise.Waterriseatsuitableequalintervalsoftimeshallbe 
recorded.Thedistanceofdepressedwaterlevelfromtheactual watertable shall
beobtainedbythefollowingformula:

H0=h2 /(h-h)1 1     2

Where

H0 -distanceofthedepressedwaterlevelfromactualwatertable,and h1,andh2

are twosuccessiverisesofwater levelintheboreholeforthesametimeinterval.

Thewatertable depth(Hd)fromgroundlevelshallbedeterminedasunder: Hd = D-H0

Three sets of observations shallbe made and  the average value of Hd

determined.

Method(a)issuitableforpermeable soilwhilemethods(b)and(c)aresuitable
forbothpermeable andimpermeablesoils.TheEngineer-in-Chargeshallindicate
themethodtobefollowed.

3.1.1.7Immediatelyon completionofaborehole,bore log shallbepreparedinan approved performaas 
given  in ANNEXURE B to these specificationsand submittedto the Engineer-in-
Chargeintriplicate.

3.1.2 SHELLANDAUGERBORING

3.1.2.1Augersshallbeofhelicalorpostholetypeandmaybemanually operated.Thediameter ofthe
holeshallbeminimum100mmandpreferably150mm.

3.1.2.2Specificationssetforthinclauses3.1.1.2to3.1.1.7forAugerBoringsshallapplytoShell and 
Augerboringsalso.
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3.1.2.3Auger shallbe usedforsoft to firmclay andforsiltydepositsatupperdepthsof10 metresoruptothe 
watertable whicheverisdeeper.Fordeeperdepthsinsuchdeposits and forevery stifftohard 
claysanddensesandslocatedatanydepth,useofshellmay bemade.

3.1.2.4Whileboringinsoftclays andinsandydepositsbelow watertable,itshallbeensured that, 
theshelldiameter shallbeatleast25to50mmlessthanthecasingdiameter.This 
istoensurethatsuctionisnotcreatedintheboreholeduringwithdrawaloftheshellwith
consequent"Cavinginandblowing"intheboreholes.

3.1.3 ROTARYMUDCIRCULATIONDRILLING

3.1.3.1Thedrillingshallbecarriedout manually(as  per IS: 1892) or by useof asuitable mechanicalrig.

3.1.3.2Drillingsuptowatertableshallbe donebyaugerandprovisionsofclauses3.1.1.1to
3.1.1.7shallapply.  Below thewater  table  drillingby rotaryand circulationshallbe adopted.

3.1.3.3Use ofpercussiontoolsmay be permittedinverystifftohardclaysanddensesandy deposits.

3.1.4 BACKFILLINGOFBOREHOLES

On completionofboreholes,backfillingshallbecarried out withapprovedmaterialsas and 
whendirectedbytheEngineer-in-Charge.Unlessotherwisespecified,theexcavated
soilshallbeusedforthepurpose.

3.1.5 TERMINATIONCRITERIA

Ifveryhardstrataaremet withintheboreholeatdepths shallowerthanspecifiedin
tenderdocuments,the boreholeshallbe advancedbychiseling.Ifinthe opinionofthe Engineer-
in-charge,therateof advancementof boreholeisstilllow, coring maybe
resortedtosubsequently.

3.2 TRIALPITS

3.2.1    Trialpitsshallbeofmin.3mx3msizeatbasesoastopermiteasyaccessfora visual examinationofthe 
wallsofthepitand tofacilitatesamplingandinsitutestingoperations.

3.2.2    Precautionsshallbetaken toensurethestability ofpitwalls,ifnecessaryevenbythe provision 
ofshoring.Arrangementsshallbemadefordewatering,if thepitisextended belowwater table.

3.2.3    In-situtestsshallbe  conducted and undisturbedsamples obtainedimmediately on
reachingthespecifieddepths,soastoavoidsubstantialmoisturechangesinthesubsoil.
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3.2.4    Toascertainthethicknessofthe blackcotton soillayerexistingatthetop,trialpitsshall be
examinedvisually.Usually it isfound that immediately after the black cotton soil, there 
existsalayer ofcalcareous(lime)nodulesor the whitepatcheswhich helps   to
determinetheexactthicknessofexpansiveclay layer.Generally,belowthis layerthe 
possibilityofexistenceofblackcotton soildoesnotexist.

3.2.5    Aftercompletionoftestsandexaminationthepitsshallbesuitably backfilledasdirected, bythe 
Engineer-in-charge.Unlessotherwisespecifiedtheexcavatedsoilshallbeused for,thispurpose.

3.3 IN-SITUTESTING

3.3.1 STANDARDPENETRATION TEST

3.3.1.1Thetestshallbeconductedatspecifiedintervalsoratadepthwherethestratachanges,
whicheveroccursearlier.

3.3.1.2Thetestshallbecarried  out by driving astandardsplitspoonby meansof63.5 kg
hammerwitha75 cm freefall.Detailedprocedureoftesting,asspecifiedinIS:2131,
`Method ofStandardPenetrationTestinSoils' shallbe followed.Thesamplesobtained
inthesplitspoonshallbelabeledandpreservedforidentificationtestsinthelaboratory.

3.3.1.3Thestandardpenetrationtest shallbe discontinuedwhenNisgreaterthan 75blowsfor
30cmsofpenetration.

3.3.2 VANESHEARTESTS

3.3.2.1Thesetestsshallbeconductedinsofttofirmclaysandsensitiveclays.Thesetestsshall 
alsobeconductedincaseofstifffissuredclayswheresamplescannotbetaken.

3.3.2.2Testsmayalsobeconductedbydirectpenetrationfromground surface.

3.3.2.3Theapparatususedforvane sheartestsshallsatisfytherequirementsasperIS:4434. a.

 Fortestfrombottom ofborehole

i. Vane shallconsist offourmutually perpendicularblades asillustratedin 
Fig.1.The heightofthevaneshouldbetwicetheoveralldiameter.Itis
recommendedthat theoveralldiameterofthe vaneshouldbe37.5, 50,
65,75or100 mm.Thedesignofthevaneshallbesuchthatitcausesas 
littleremouldinganddisturbanceaspossibletothesoilwhen insertedinto
theground foratest.The bladesshallbeasthinaspossible,consistent
withthestrengthrequirements.Thevaneshould notdeform underthe 
maximumtorque forwhichit isdesigned.Thepenetratingedge ofthe vane  
bladesshallbesharpenedhaving anincludedangleof 90°. The vane 
bladesshallbeweldedtogethersuitablyeither directlyortoacentral
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rod, the maximumdiameterofwhich shouldpreferablynot exceed12.5 
mm.Thearearatioofthevane shallbekeptaslowaspossibleand shall 
notexceed18 percentforthe37.5 mm vaneand 12 percentforthe50,
65, 75and 100 mm diametervanes.The arearatiomay becalculated
usingthefollowingformula.

A,=(8t(D-d)+ d2)/ d2 x100(%) WhereA

 =arearatioinpercent

t           =thicknessofvane bladesinnun.

D         =overalldiameterofvane inmmand

d =diameterofcentralvanerod includingany enlargementdue to
weldinginmm.

Note1: Thevaneselectedshouldbe thelargestsizesuitableforthe generalsoil 
conditionsatasite.

The   vanerod (the  rod to which the vane blades are fixed) may be
enclosedinasuitablydesignedsleevefrom just abovethe bladesand 
throughoutthe length itpenetratesthe soilto excludethe soilparticles and 
theeffectsofsoiladhesion. Thissleeveshallcommenceabovethe 
bladesatadistanceequivalenttoabouttwodiametersofthevane rod.

Note2: Thevane shallbefrequentlycheckedforstraightness.

ii. Torque applicator-Thetorqueapplicatorshallhave aclampingdeviceto rigidly
secureit to the anchorcasingand shallhave  anattachmentto 
securelyholdthestringofrods connectingthe vane.

The instrumentshallbecapableofapplyingatorque tothe vanethrough 
thestringofrodsand tomeasurethe same.Itshouldalso haveadevice toread 
theangularrotationofthe upperendofthe extensionrod. The torque 
applicatorshallbe providedwithspeedcontrolsothat the rateof rotation 
maybemaintainedat0.1 /sec.Frictionexertedbythetorque
applicatorshallbeofnegligible magnitudeandshall bechecked
periodically.Dependingupon theestimatedshearstrengthofthesoilthe
followingtable (TableI)maybeusedasaguidefortheselectionoftorque 
applicatorofcapacity60N.m(600kgf.cm)
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TABLE-1

SELECTIONOFTORQUEAPPLICATOR

EstimatedShearStrengthin KN/m2 (kgf/cm2) Vanesize (dia)suitableforusewith600kgf.
Cmtorque applicator

10(0.1) Allsizes

20(0.2) Allsizesexcept100mmsize

30(0.3) Allsizesexcept100mmsize

40(0.4) AllSizesexcept75mmand100mmsize

50(0.5) Allsizesexcept75mmand100mmsize

60(0.6) 37.5mmand50mmsize.

70(0.7) 37.5mmand50mmsize.

The capacityand accuracyofthe instrumentshallbeone ofthefollowingasmay be 
specifiedbythepurchaser:

1. Measuretorque upto60N.m(600 kgf.cm) toanaccuracyof1N. 
m(10kgf.cm),

or

2. Measuretorqueupto200 N.m(2000 kgf.Cm) toanaccuracyof
2.5N.m(25kgf.cm)

iii.Rodsystem-Thestringoftorquerodsconnectingthevane tothe torque applicator,called 
therodsystemmaybeofquickcouplingtypeorofthe threadedtype.Thelength 
oftherodsshallpreferablybe1mwithafewof smallerlengths.Theserodsshallhave 
sufficientdiametersuchthattheir elasticlimitisnotexceededwhen 
thevaneisstressedtoitscapacity(see note3).The 
threadedrodsshallbesocoupledthat the shouldersofthe male 
andfemaleendsshallmeettopreventanypossibilityofthecoupling
tighteningwhen the torque isappliedduringthe test.Ifvane housingis used, 
thetorque  rods shallbe equippedwith well-lubricatedbearings where 
theypassthrough the housing.Thesebearingsshallbeprovided withsealsto  
preventsoilfrom enteringthem. Thetorque rods shallbe guidedsoasto
preventsoil  so asto preventfrictionfrom developing betweenthetorque rods and 
thewallsofcasingorboring.
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Note3:             Iftorque versusrotationcurveistobedetermined,itisessentialthat the torque 
rodsbecalibrated(priortotheuseinthefield).Theamountofrod 
twist(ifany)shallbeestablishedindegreepermetreperunittorque.This
correctionbecomesprogressivelymoreimportantas thedepth oftest
increases.Thecalibrationshallbemadeatleasttothemaximumdepthof
testinganticipated.

iv.         Dummy Rod- ofdimensionsequaltothat ofthe vanerod ofthe vanes used.

v. GuidesforRod-ofsuitabletypeprovidedwithballbearingattachmentso
astoenabletherodtorotatefreely (seeNoteiv.)

Note4:             Duringthe test,itisessentialthatthe rodsandvane are placedcentrally inthebore-
hole.For thispurposeguidesshallbe usedatanintervalin depth ofnotmorethan 
5m.

vi. Drillingequipment - the equipmentshallprovidea cleanhole  of the
requireddiameterforinsertionofthe vane toensurethat thevane testis
performedonundisturbedsoil.

vii. JackingArrangement -forpushing theshoeand vane(whererequired)

Note5: Theapparatusshallbecheckedandcalibratedasandwhenrequired. b.

 FortestsbyDirectPenetrationfromGroundSurface

i. Vane -asspecifiedin3.3.2.3(a.Inaddition thevane shallbe suitably 
protectedbyashoe(seeFig.2)

ii. RodSystem-asspecifiedin3.3.2.3 (a)andofsuitabletype.

iii.ExtensionPipes-aboutone metrelength withcoupling onthe outer face toeasethehole.

iv. Torque Applicator-asspecifiedin3.3.2.3(a)

Note6: Theapparatusshallbecheckedandcalibratedasandwhen required.

3.3.2.4Testsfromthe bottom ofaBoreHole

a. Sink thebore-holeuptothe depthrequiredandextendsthecasinguptothefull depth.Ifthe
casingisloose,secureitsothat itdoesnotmoveduring thetests. Fixthetorque 
applicatoranchorplatetothecasing.

b. Connectthevaneofsuitablesize(seeNote 1)totherods andlowerittothe bottom ofthe 
bore-hole,putting guidesatsuitableintervalsbut not morethan
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about 5masthe rodsareextended.Pushthevanewithamoderatelysteady force 
uptoadepth of5timesthediameteroftheborehole belowthebottom of thebore 
holeorshoe.Takeprecautionstomake surethatnotorqueisappliedto thetorque  
rodsduring thethrust.No hammeringshallbe permitted.Fix thetorque  applicator 
withframeto the anchorplateand connecttherods to it. Tightenthe torqueapplicatorto 
the frameproperly.Adiagrammaticvanetest
arrangementfortestfrombottom ofbore-holeisshowninFig.3

c.         Allowaminimumperiodof5minutesafterinsertionofthe vane.Turn thegear
handlesothatthevaneisrotatedattherate of0.1°/s.Notethemaximum torque
readingattained.Ifnecessary,note thetorqueindicatordialgaugereadingsat
halfminuteintervalandcontinue rotating the vaneuntilthereadingdrops appreciably
fromthemaximum.

d. Justafter thedeterminationof themaximum,torque,rotatethevane rapidly
throughaminimum often revolutions.Theremouldedstrengthshouldthen 
bedetermined(seec.above)withinone minuteaftercompletionofthe revolutions.

e. Removethevanetestingassembly,continueboring andcollect  soilsamplefrom thelevel 
of thevanetesting  for laboratory analysisto ascertain whetherthe
depositwillbehaveasapurely cohesivesoil.

f.         Incasewhere asleeveisnotprovidedforthevanerodand thesoilisincontact with the  rod,  
determine the frictionbetween the  soiland the vane rod by 
conductingtestsatappropriatedepths usingthe dummy rod corresponding to that
ofthevane usedinthetest.Thetestshouldbeconductedaswiththe vaneexceptthat 
thevane isreplacedbydummy rod.Thetestshould beconductedin anadjacent bore-
holeatthesamedepth atwhichthevanetestswereconducted. The dummyrodshould 
bepushedintothe ground tothe samedistanceasthe vane rodatthatdepth.

g. Followingpointsshall,however,becarefullysupervisedinthefield;

i. Straightnessofvane shallbe checkedwhilethe entireassemblyofvane 
connectedwithrod isbeing loweredto thebottom ofboreholes.Vane shall 
bepushedwithamoderatesteadyforce uptoadepth offivetimes
theboreholediameterbelow thebottom ofboreholes.Precautionsshall be 
takentoensurethat notorqueisapplied tothe torque rodsduring the thrust. 
Nohammeringshallbedone.

ii. Anintervalof5minutesshallbeallowedtolapseafterinsertionofvane.

iii.Torqueindicatorreadingsshallbenoted atintervalsof30 secondsuntil the 
vanereadingsdropappreciably fromthemaximum.
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iv. Samplesshallbecollectedfromthelevels atwhich thetestshavebeen 
conducted.

3.3.2.5TestsbyDirectPenetrationfromGround Surface-Rodsshallremaintightwhen vane is
lowered.Guidesshall beplacedatevery 3m tocentralizeand reducefrictionbetween 
rodsandextensionpipe.

3.3.2.6Records-RecordsofvanetestshallbemaintainedintheperformagiveninANNEXURE- C

3.3.3 DYNAMICCONEPENETRATION TESTS:

3.3.3.1DynamicConepenetrationtests shallbe conductedby driving astandardsizecone 
attachedloosely orscrewedtoastringofdrillrods. Thedrivingsystemshallcompriseof
65kgweighthaving afreefallof75cm.

3.3.3.2Themethodofconductingthetestand detailsofthe equipmentshallconform toone of
thetwoalternativesgivenbelow.Theparticular methodtobefollowedisindicatedunder
specificrequirements:

a. ThetestshallbeconductedinaccordancewithIS:4968 (PartI)-Thecone size
shallbe50mm.

b. ThetestshallbeconductedinaccordancewithIS:4968 (PartII).Acontinuous
flowofbentoniteslurryshallbemaintainedthroughtherodsandthe coneso as
toavoidfrictionbetweentherodsand thesoil.Theconesizeshallbe65mmand 
providedwithvents forflowofbentoniteslurry.

The testshallbereportedinasuitabletabularformgivingblowcountsforevery
30cm.  Penetration,supplementedby agraphicalplot of blow counts versus depth.

3.3.3.3Dynamicconepenetrationtestsshallbeterminatedwhenblowcounts(Nc)exceed150 
fortwosuccessivepenetrationsof30croreseach.

3.3.4 STATICCONEPENETRATION TEST.

3.3.4.1Theequipmentusedforthistestshallconform totherequirementsofIS:4968 (Part-III)

3.3.4.2Thecapacity oftheequipmenttobe usedfortestshallnot belessthan 3.0 tonesbut
preferably10.0tones.

3.3.4.3Thetestshallnotbecarriedoutongravellysoilsand forsoilswithstandardpenetration
value`N'greaterthan 50.

3.3.4.4TestProcedure-Testprocedureshallmeetthe requirementsofIS:4968 (Part III).Some
oftheimportantpointsoftheprocedurearegivenbelow:



Standard Specification

TECHNICAL SPECIFICATION 
FORSOILINVESTIGATIONS

DocumentNo. Rev

GAIL-STD-CV-DOC-TS-026 0

Page 13 of 30

a. Thecone  ispushedthrough  adistanceinaccordancewiththedesignof the
equipmentand theneedforthesub-strataandthecone resistancenoted.The cone  and 
thefrictionjacketarepushedtogethersubsequentlyfor adistance dependingupon, 
thedesignofthecone and frictionjacketassemblyandthe combinedvalue ofcone 
andfrictionresistancenoted.Thisprocedureisrepeated atpredeterminedintervals.

b. Equipmentshallbesecurelyanchoredtotheground atthetest pointforobtaining
therequiredreaction.

c.         Therodofthe drivingmechanismshallbe brought tothetopmostposition.The cone-
frictionjacketassemblyshallbeconnectedtothefirstsoundingrodand themantle 
tube.Theassembly shall be positionedover the testpoint through the mantle tube guide 
andheldvertically.Theplungerofthedrivingmechanismshall bebrought 
downsoastorestagainsttheprotrudingsoundingrod.

d. Toobtainthe coneresistance,thissoundingrodonlyshallbepushed.Switching thegear  
clutchto the slowposition,the drivehandle shallbe operatedata steadyrateof1cm 
persecapproximately,soastoadvancetheconeonlytoa depth 
whichispossiblewiththecone assemblyavailable.Duringthepushing,the mean valueof 
resistanceas indicatedby pressure gauges shall  be noted ignoringerraticchanges.

e. For finding combinedcone and frictionresistanceofthesoilthesoundingrod, shallbe
pushedtothe extent,thecone hasbeenpushedattherateof1cmper
secnotingmeanresistanceonthegauges.

f.         Aboveprocedure shallbe repeatedafter pushingthe combined cone-friction jacketand 
mantletube assemblyto the next depth  at which the testisto be performed.

g. Thesequenceofoperationoftheequipment isshowninthefigure4.

3.3.4.5Theperformaforrecord ofresultsofstaticconepenetrationtestshallbe asgiven in
ANNEXURE-D.

3.3.5 PLATELOADTEST

3.3.5.1Platesizeand thickness

a. Forclayeyand siltysoilsand forloosetomedium compactsandysoils(N<15) 
normallymetwith,chequeredplateof60cm x60cmshallbeused.Alternatively,
circularplate ofequivalentareaalsomaybeused.

b. Fordensesandyorgravellysoils(15<N<30)thesmallestsizeshallbe30cm
squareandlargest75cm square.Circularplatesofequivalentareamay alsobe used.

c. Theminimumthicknessofthechequeredplate shallbe25mm.
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3.3.5.2Testpit

a. Testpitshallbe atleastfivetimesaswideasthe testplate andthe depthofthe
pitshallbethesameasthedepth ofactualfoundations.

b. If thetest istobedoneonstratawater table,the waterlevelshallbemaintained at
theplatelevel,if necessary, throughoutthetestbydewatering,especially in sandysoils.

c.         Thetest shallbeconductedimmediately afterexaminationofsoil.

3.3.5.3Placingoftestplate

Plateshallbeaddedtothesoilbyspreadingfinesandinalayer notexceeding5mm carefully
levelledandsethorizontally atthebottom  of the pit.The groundshallbe protectedfrom rain 
andaminimumsealingpressureof70g/cm2 shallbe appliedand 
removedbeforestartingtheloadtest.

3.3.5.4Methodofloading

The reactionmethodofloadingshallbe employed.Inthismethodloading isdone bya
jackagainstsuitablereaction,suchasawellasdesignedtrussanchoredtotheground atthe 
twoendsbysoilanchors,loadedplatform oranyother suitabledevice.Atypical arrangement 
isshowninFigures5and 6.

3.3.5.5Applicationofload

a.         Loading shallbecarriedoutinincrementsof1/5designloadorabout0.3kg/cm2

whicheverislower.

b.         Loading shallbecarriedouttilloneofthefollowingconditionsoccurs:

i. Soilunder theplatefails.

ii. Totalsettlementoftheplateexceeds 40mm.

iii. Loadintensity equaltothricethedesignloadisreached. iv.

 Loadintensity 6.5kg/cm2isreached.

3.3.5.6SettlementandObservation

a.         Settlementshallberecordedwithfourdialgauges.

b.         Settlementshallbeobservedforeachincrementofload afteranintervalof1,4,
9,16,25,36and 64minutesandthereaftereveryonehour.
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c. Thenextloadincrementshallbeappliedwhentherateofsettlementislessthan
0.05 mm/hourwithaminimumperiodoftwo hours.For computingtherate of
settlementitsextrapolationforperiodslessthan onehourshallnotbepermitted.

3.3.5.7Unloading

a. Unloading shallbedoneinstagesinthesamemanneraswasdone duringthe applicationof
load.Rebound observationsduring the unloading alsoshallbe noted.

b. Rebound shallbe  noted during  unloading stagestillthe  readings become
reasonablyconstant.

3.3.5.8Record

a. Recordshallconsistofthefollowing:

i.         Load-settlementreadingintabular form.

ii.         Time-Settlementcurveforeachloadstage.

iii. Load-settlementcurve innaturaland log-logscale. iv.

Modulusofsub-gradereactionevaluatedfromtest.

b. Inadditiontoabovetherecordshallalso containthefollowing:

v.         Date

vi.         Listofpersonnel

vii. Weatherconditions

viii. Irregularityinroutineprocedure,ifany.

3.3.5.9Posttestrequirements

a. Backfillingofthe pitshallbecarried outinan approvedmannerand asper the
directionsofEngineer-in-Chargeoncompletionoftest.

b. Anaugerborehole shallbemadefromthedepthoftest extendingtodepthof
6.0m belowtestdepth  so asto ascertainthe natureof  sub-soiltestdepth.If 
required,undisturbedsamplesshallbeobtainedat suitabledepths from bore hole.
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3.4 PERCOLATIONTEST

Percolationtest todeterminethe  soilabsorption capacity shallbe  conducted in
accordancewithIS:2470(Part-I)-AppendixA.

3.5 DYNAMICSOILTESTS

3.5.1 GENERAL

Thefollowingtestsshallbeconductedforthedeterminationofelasticmodulusandshear
modulusofthe soilandtheir variationwithconfining pressureforuseinthedesignof
foundationsubjecttovibratoryloads:

3.5.1.1Wavevelocitymeasurements

3.5.1.2Resonancetests

3.5.1.3Cyclicplateloadtest

3.5.1.4Repeatedtriaxialsheartest.

3.5.2 WAVEVELOCITYMEASUREMENTS:

The testsetup and methodofconductingthe testsshallconform to IS: 5249 (latest
edition).Concreteblock shallbe castataminimumdepth  of  0.5 m inavirgin soil.
Backfillingofthepitshallbecarriedoutinanapprovedmannerandasperthedirections
oftheEngineer-in-Chargeafterremoving theconcreteblockoncompletionofthetest.

3.5.3 RESONANCETEST:

Theblocksizeand testdepth bethesameaslaidoutin3.4.2 above.Theequipmentset
upandmethodofconductingthetestsset upandmethodofconductingthetestsshall conform 
toIS:5249  (latestedition).

3.5.4 CYCLICPLATELOADTEST

Thetestsetupand platesizeshallconform 
tothatforplateloadtests.Afterstabilisationofsettlementsforeachload 
increment,loadshallberemovedandelasticrebound&residualsettlementsrecorded.Wherene
cessary, morethan onecycle ofloadingand
unloadingshallbeapplieduntilasteadystateofsettlementsisreached.

3.5.5 REPEATEDTRIAXIALSHEARTEST:

Thistest shallbe carriedout for  confining pressure rangingfrom 0.5 kg/cm2 to 4.0 kg/cm2.  The  
triaxialsample shallfirst be  subjectedto an  initialloadequal to the
anticipatedstaticworkingload, which shall beindicatedatthetimeoftesting.Positive and 
negativevaluesofasmallincrementofload shallthen beappliedtothe samplein
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cyclesandagraphplottedofstressagainststrain.E-valueshallbeobtainedfromthis
plotafterobtaining astablestate.

3.5.6 Resultsofalltheabovetestsshallbeincorporatedintheformofaplotofshearmodulus
V/sconfiningpressurefora rangeofpressureupto4.0kg/cm2.

3.6 FOOTINGLOADTEST

3.6.1    Thistestshallbe conductedonaconcretefootingreinforcedwith10barsof16mmdiaat 20 cm. 
spacingbothwaysandhaving asizeof2m x2m and aminimumoverall
thicknessof0.50mprovidedwithasuitablyreinforcedpedestalofsize60cmx60cm.

3.6.2    Methodofloading,recordingofsettlementobservationsandreportingofresultsshallbe 
asspecifiedforplate loadtest(clause3.3.5). Loading shallbecarriedoutinstagesof
0.5kg/cm2 orasspecifieduptoanet loadingintensityof2.5kg/cm2 (includingweightof
foundation).

3.7 FIELDCBRTESTS

Thistest shallbe doneasperIS:2720 part XXXIatspecifieddepth afterremoving top 
soil,vegetationandorganicmatter.

3.8 SAMPLING

3.8.1 SAMPLINGRECORD

Allsamples(disturbedandundisturbed)collectedfromthepit/bore hole shallbelabeled
inamannershowninthe ANNEXUREE.Label shallbe attachedtothetopofsampler,
incaseofundisturbedsamples.Incaseofsamplescollectedinjar orother containers, the 
labelshouldbeproperlypastedtotheJar/container.

3.8.2 UNDISTURBEDSOILSAMPLES FROMBOREHOLES

3.8.2.1Samplesforrecoveringundisturbedsamplesfromcohesivesoilsatthespecifieddepth 
shallconform toIS:2132. However,useofsamplerslessthan 70mmdiametershallnot
bepermitted.

3.8.2.2Thesamplingprocedure shallconform to IS: 2132. Both thearearatio ofthe cutting
edge,asweallrecoveryratioofthecuttingedge,aswellasrecoveryratioofthesample
shallbemeasuredandreported.Fornormalsoils,arearatioofthesamplingtubes,shall conform 
IS:2132, thatis,itmayvaryfrom10.9 percentto12.4 percentbutforsampling inveryhard and 
densesoils,useofthick walledsamplingtubes witharearatio not exceeding 
20%maybepermittedsubjecttothe approvaloftheEngineer-in-charge.

3.8.2.3Inordertoreducethewallfriction,suitableprecautionssuchasoilinginsideand 
outsidethesamplingtubesshallbeobserved.Thesamplingtube shallhavesmoothfinish.
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3.8.2.4In soft to firm clays,undisturbedsamples shallb ecollectedby pushingthe tube
continuouslywithoutimpactortwisting.Drivingofsamplingtubesshallbepermittedonly 
ifstifftoverystiffandhard depositsexists.

3.8.2.5Forhighlysensitivesoils,pistonsamplesshallbeemployed.

3.8.2.6For softclaysexceedingmorethan 15m depthfrom the ground  level,collectionof
undisturbedsamplesshallbesupplementedbythein-situVaneSheartest.

3.8.2.7Thetopand bottomofthe sampleshallbeclearlymarkedonthesamplingtube.

3.8.2.8Undisturbedsamplesshallbe testedwithinaperiodoftwoweeksoftakingthem from
theboreholesorTrialpit.

3.8.2.9Ifanyspaceisleftbetweentheend ofthetube andtopofwax,thesameshallbetightly 
packedwithrawdustoranyother suitablematerial.Aclosefittingbidorscrewedcap shallthen 
beplacedoneachend ofthe tube and heldinpositionbyadhesivetape.

3.8.3 UNDISTURBEDSOILSAMPLES FROMTRIALPITS

3.8.3.1Samplesshallbe obtainedatspecifieddepthsfromtrialpitsinatimberorsteelboxas under:

Abenchingshallbemadeatthelevelwhereitisproposedtotakethesample.Acubeof
30cm sizeshallbeformedby careful trimmingwithknifeor anyothersuitablesharp
instrument.Atimber box having dimensionsslightly larger thanthe soilcube shallbe slippedon 
itsoastoactas.acontainer andthesampleremovedfromthepitwithout causing anddisturbance.

3.8.3.2Afterrecoveryof thesample,allexposedfacesshallbesealedwithwaxto prevent
moisturelossand thesampleshallbeproperlylabeledand transferredtothelaboratory 
immediately.

3.8.4    DisturbedSoilSamples-Disturbedsoilsamplesshallbecollectedateveryhalfametreand atevery 
changeofstratafrom boreholesaswellasfrom trailpits. Identification
labelsindicatingdepth,boreholenumberand visualsoilclassificationshallbeaffixedon the 
containers.

3.8.5 WATERSAMPLES

3.8.5.1Samplesofground water shallbe obtainedfromthe specifiedboreholesat the depths
specifiedbyEngineer-in-Charge.

3.8.5.2Atthespecifieddepth watershallbe bailed orpumpedout sothat freshground water
flowsintotheborehole.Care shallbe takeninavoiding anycontaminationwithsurface
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wateratanytime.Water sampleshall becollectedinafivelitrepolytheneorglass 
containerandlabeledproperly.

3.9 PIEZOMETERS

3.9.1 These  maybeinstalled  in minimum100 mm diaboreholesdrilledby anysuitable method.

3.9.2 INSTALLATIONOFPIEZOMETERS:

Piezometersof Casagrandeopenstand pipetypeshallbe suppliedandinstalledat
locationsanddepth asindicatedinthespecificrequirements.The piezometersshallbe properly  
tested beforeinstallationtotheentiresatisfactionofEngineer-in-Charge. The detailsof 
thepiezometer tips,size and  diameter of stand pipe,  RLsof tops  of the standpipeand the tip 
of the piezometerand procedure  of installationetc.  shallbe 
furnishedinthereportalongwithasketch.

If thepiezometersfailtoshowresultsormalfunctionthecontractorshallreplacethemat 
aspecifiedlocationwithoutanyextrachargetotheowner.

The contractorshallprovideeachpiezometerwithpermanentenclosure/chambermade of  
steelor concreteor brick of plan area50cm x50 cm andheight suitableforthe projectionofthe 
piezometerwithalock andkeysystemtoprotect the open end ofthe standpipe. Thearrangement 
shallalsoensurethat readingscanbetakenatregular
intervals.Thecontractorshallarrangeaqualified persontotakereadingsofallthese
piezometersatregularasdirectedbytheEngineer-in-Chargetillallother workscovered inthe 
scopeofthistendercompleted.

Theitemrateshallbeinclusiveofallthosementionedabove andnoextracostispermissibleon anyaccount.

3.10 PRESSURE METER

3.10.1  PRESSUREMETERTESTS/SUBSOILDEFORMETERTESTS

The tenderershallfurnish,along withthe bids,the details ofthe equipmentandthe procedure 
oftesting.

The resultsofeachtest,necessarygraphsand plots,andinterpretationofresultsshall 
beincludedinthereport.

Thedepth ofeachtestshallbeindicatedatthetimeofconductingthetests.

The pressuremetershould  havethe following minimumlimitingpressurerangesfor
differenttypesofsoils.
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Silt 0-7kg/cm2

Clay 0-12

StiffClay 18-40

DenseSilt 12-30

LooseSand 4-8

Softorweatheredrock 10-30

Sand&Gravel 10-20

DenseSand&Gravel 30-60

4.0  L AB OR ATORY TEST IN G OF  SOILS

4.1 SAMPLINGSRECORD

Detailsof samplingshallbeenteredinthe performagiven in  ANNEXURE - F. The
performashallbesubmittedintriplicatetoEngineer-in-Charge.Oneofthecopiesshall bereturned 
byEngineer-in-Chargeindicatingthetests tobeperformed.

4.2 STORINGOFSOILSAMPLESINLABORATORY

4.2.1 Soilsamplesshallbeinspectedandtestedshortly after their arrival atthelaboratory.
Properarrangementforstoringshallbe madeincaseswheretesting ofsamplesisnot 
immediatelyaftertheyarebrought tothelaboratory.

4.2.2    Bagsof  canvas,cansand binscanbe usedfor  storinglarge quantities ofsoil.The
containersshould have alabelortagwhichgivessuchdata assoiltype,project location,
samplingdata,boringnumber,sampledepth,etc.

4.2.3    Ifthe undisturbedclay samples are takenfrom pit, theyshould be covered witha
protectivecoating. The coatingshallpreferably  be  withwax  havingmelting  point 
between120° to 16 0°F. Thewaxcoating  canbeappliedby eitherdipping the soil sampleinthe 
meltedwaxorusingasoftbrushtospreadthemeltedwax.Waxshould not beheatedto morethan  
afew degrees aboveitsmeltingtemperature,sinceto
heatingtohighertemperatures,tendtodriveoff morevolatilehydrocarbons,thusmaking 
thewaxmorepermeableand morebrittleupon coating.

4.2.4    Ifthe soilsampleistobestoredformorethan 15days,aprotectivecoatingofwax,in more than 
onelayer,isrecommendedwithatotalthicknessof12mmto18mm.

4.2.5    Afew selectedsoilsamples shallbe storedinthelaboratorytill the soilinvestigation
reportisfinalisedandapprovedbytheEngineer-in-Charge.
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4.3 HANDLINGOFUNDISTURBEDSAMPLESINLABORATORY

4.3.1    Theundisturbedsamplesshallbehandledinthelaboratorywithdue precautiontoavoid
disturbancesandlossofmoisturecontentwhichmayadverselyaffectthetestresults.

4.3.2    Unprotectedsamplesshallnever behandledwithbarehandsbecausethe handsfoster
disturbanceandlossofmoisture.Thesampleshallbeprotectedby 
usingAluminiumcellophaneorwaxpaperbeforehandling it.

4.3.3    When transportingaspecimenitshouldbesupported overitsentire lengthbyusing a
mould,plateorpapersling.

4.3.4    Achunk fromanundisturbedsamplecollectedfrompitshallbecutwithawiresawwhich
consistsofaframewithapianowirestungtightlyacrossits.Anywaxorother coveringusedtoprotect 
thesampleshall becut withaknifeorhacksaw.Careshall betaken when trimmingthefinished 
specimen.Thewireinthewireswusedforfinaltrimming shallbesmallerindiameterthan that 
usedforpreliminarycutting and thewireshallbe cleanedpriortoeachout.

4.3.5    Incaseofsamplestakeninsampletubes,thesamplesshallbeextruedfromtheirtubes
byasteadypushingprocessand not byajerky ordrivingone. Prior toextrusionthe plug, 
whichprotectsthe end ofthe soilshall be removedbyscrappingitwithaknifeor sawingoffthat 
portionofthe tube which containsplug. The extrusionshallemploythe samedirectionofmotion 
ormotion ofthe soilwithrespecttothetube asexistedduring
sampling,becauseareversalofstresstendstocausedisturbance.

4.4 PROCEDURESOFTESTING

Allapparatususedforlaboratory testingshallconform to the specificationslaiddown inthe
relevantIndianStandards.

4.4.1 Alltesting proceduresshallconform tothose laiddowninrelevantIndianStandards.

4.4.2    For properinterpretation,results ofeachlaboratorytestshallbe presented eitheras
giveninrelevant IndianStandardorasspecifiedinspecificrequirements.

5.0 REPORT

5.1 Thereportshallstateinbriefthedescriptionofthetestproceduresemployed.

5.2 Thereportshallalsoincludewhereverrequiredasamplecalculationwithreferenceto
formulausedtoevaluatethe variousparameters.

5.3 Report shallalsocontain  the summaryof varioussoilparameters evaluated,in a
performaasshowninANNEXURE-G.

5.4 Characterandgenesisofsoil.
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5.5 Procedureofinvestigationemployed.

5.6 Detailedborelogs,subsoilsections,laboratoryandfieldtestresultsboth intabular as
wellasingraphicalformand aplot plan showinglocationsand reducedlevelsofbore
holesandothertests.

5.7 Resultsobtainedandtheirinterpretation.

5.8 Recommendationfortype,depth,ultimateand safebearingpressureand settlementof
foundationforthefollowingstructures.

a. Processunits,powerplantsetc.whichcarryaheavyunitload.

b. Non-plant  structuressuch asadministrativebuildingsetc, which  are lightly loaded.

c. Storagetanksand otherstructuresfoundedatornear ground surface.

5.9 Recommendationsshallalsobegivenforallowablebearingpressureandsettlementsfor 
foundationsofsizesrangingfrom1to10metresplacedatdifferentdepthsrangingfrom
surfaceto3metresbelowtheground surface.

5.10     Aggressivenessofsoilandsoilwater toreinforcedconcreteand steelandother building materials.

5.11 Suitability ofsoilanddegreeofcompactionoffill forthe pavementandtank farms&
recommendationforthickness ofpavementforclassAAandClassAloadings.

5.12     Modulus  ofsubgrade reactionforpressurerangingupto3kg/cm2.Therecommended 
valuesshallincludetheeffectofsize,shapeanddepth offoundation.

5.13 Incaseofpoorsoilconditionsrecommendationsaretobemadeforthefollowing.

a. Ground  treatmentmethodif considerednecessary.Ifso type(s) oftreatment method (s) 
recommended, depth  of treatmentand settlementsand  bearing
capacityestimatesaftertreatment.

b. Pilefoundationsif considerednecessary,Ifso,types (s)ofpilerecommended, depth 
ofpile,safeloadcapacityfordifferentsizesofpiles,p-ycurvesforlateral pileanalysis 
shallalso be submittedif 
specificallyasked.Contractorshallalsoprovidetheultimatepileloadcapacitycurve 
withdepth forvarioussizesofpiles.

c. Allrecommendationsshallbesupportedbyback upcalculations.

5.14     Anyother informationofspecialsignificanceencounteredduringinvestigationand likely tohave 
abearingondesignandconstruction.
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5.15 Interim reports basedonthe data availableshallbe suppliedtotheEngineer-in-Charge
ondemand.
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ANNEXURE- A

LISTOFINDIANSTANDARDSREFERRED

1. IS:1498 Classificationand IdentificationofSoilsforGeneral
EngineeringPurposes.

2. IS:1888 Method ofLoadTests onSoils

3. IS:1892 CodeofpracticeforSiteInvestigationsforFoundations.

4. IS:2131 MethodforStandardPenetrationTestforSoils

5. IS:2132 CodeofPracticeforThinWalledTubeSamplingofSoils.

6. IS:2470-Part-I Code ofPracticeforDesignand ConstructionofSeptic Tanks- 
Smallinstallations.

7. IS:2720 MethodofTestforSoils(RelevantParts)

8. IS:4434 CodeofpracticeforinSituVane ShearTestforSoils.

9. IS:4968-Part-I Method forsubsurfacesoundingforsoilsDynamic MethodUsing
Cone withoutBentoniteSlurry.

10.IS:4968-Part-II Method forsubsurfacesoundingforsoilsDynamic Method
UsingCone andBentoniteSlurry.

11.IS:4968-Part-III Methodforsubsurfacesoundingforsoilsstaticcone 
penetrationtest.

12.IS:5249 Method ofTestsforDeterminationofInsituDynamic
PropertiesofSoils.
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AN NEXURE -B

RECORDOFBORING

Client…………………………….. Location…………………… 

Ground SurfaceLevel…………… BoringNo…………………..

TypeofBoring…………………… DateStarted……………….. 

DiameterofBoring……………….. Date Completed…………….

Ground WaterLevel…………….. SiteEngineer………………..

Describe
ofstrata

Soil 
Classificati

on

Strata 
Thickne

ss

Depth
from
G.L

R.L.
of 

Layer

Samples InsituTest
Remar

ksTyp
e

No
.

Dept
h

Typ
e

Dept
h

Valu
e
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ANNEXURE-C

PROFORMAFORFIELDVANESHEARTEST

GENERAL

Project

Bore-holeNo.

Date oftest

DETAILSOFBORING(IFANY)

location

Referenceelevation

or

Ground elevation

Methodofmakingthehole

Cased/Uncased

Levelofground watertable

atthetimeoftest

DETAILSOFVANETEST

(a) Test frombottom ofBorehole

Vanesize

Dia.ofdummyrod(ifused)

Conversionfactorfortorque measuringequipment

(b) TestbyDirectPenetrationfromGround Surface

Vane Constant

Depth
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TIME-ROTATIONREADINGS

TimeinMinutes Depth

D U R D U R

D U R D U R

Depth ofvanetipbelowbottom of
boreholeorvane shoe

Timeoffailure

Maximumreadingintorque
measuringequipment

Maximumtorque

Numberofrevolutionsforremoulding

Shearstrengthofundisturbedsoil
KN/m2 (kgf/cm2)

Shearstrengthofremouldedsoil
KN/m2 (kgf/cm2)

Sensitivity

D=Testwithdummy, ifused,oranyother testfordeterminationoffrictionofvane rod/torque rod.
U=Testwithvane inundisturbedsoil.

R=Testwithvane inremouldedsoil.
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PROFORMAFORSTATICCONETEST

Project : Testpointlocation

Site : Groundelevation

Borehole Reference : Ground waterlevel

StaticCone Resistance

Correction: 1. Massofcone =m

2. Massofeachsoundingrod=m1

3. Cone areaatbase,b=cm2

4. *Plungerarea

5. Correctionfactor(tobeaddedtothegaugereading)

=(m+nm1)x10KN/m2

=(m+nm1)/l0Kgf/cm2

*Thegaugereadingshallbe multipliedbythe ratioofplunger areatotheareaofthe baseof cone

Depthbelow Gauge Correctedvalue  of

Ground level reading conepenetration

(KN/m2)

resistance

(KN/m2)

Frictionalresistancemeasuredatparticulardepthswiththehelpoffrictionjacketattachedtothe staticcone.

Correction:

1) Massoffrictionjacket=mf kg

2) Areaofsurfaceoffrictionjacket,a= dhcm2

Whered=outerdiameteroffrictionjacketand

h=length offrictionjacket
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3) Coneareaatbase,  b=cm2

4) Correctionfactor(tobeadded) =100mf /aKN/m2

=1KN/m2 (.01kgf/cm2)

Depth below
ground level

(m)

Totalresist- 
anceKN/m2

(kgf/cm2)

Coneresis-
tance

(uncorrected)
KN/m2

(kgf/cm2)

Totalresist-
ance-cone
resistance

KN/m2

(kgf/cm2)

Frictional
resistancein

KN/m2(kgf/cm2)

Corrected

frictional

resistance

KN/m2(kgf/cm2)

m X y x-y ((x-y)b)/a=Z
Z+(100/a)mf(Z+

mf/a)
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ANNEXURE-E

SAMPLELABEL

Project

Location_ _

Date _

SampleNo.

SoilDescription

Boring/Trial
No. _

Depthofsampletop

Elevationofgroundsurface

Typeofsample

Disturbed/Undisturbed

Remarks
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TYPICAL DETAIL OF  RCC PAVEMENT
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1.0 INTRODUCTION : 

The purpose of this document is to define the basic design concepts and philosophies as required for 
the Cathodic Protection system [TCP] & [PCP] and equipment of the GAIL intend to take up 
implementation of a 4”/8” natural gas pipeline as mentioned in SOR / Pipeline Schematics etc.

 
The cathodic protection system shall be provided as required. Insulating flanges shall be provided as 
required to isolate above ground piping systems from buried pipelines and to sectionalize. In general, 
the system will be based on the" impressed current" principle for all pipe lines. The sacrificial anode 
Principle can be applied for small sections of pipelines, remote from electric Facilities. 
 

2.0        PIPELINE DETAILS: 

2.1   A- The indicative Pipeline details are: 
 Line Size   :  4” NB  

•  Line Length   :  As per SOR or Schematic diagram 
 
•  Class    :  600 #  
•  Design Pressure  :  99.9 Bar (g)  
.        
•  Material of Pipe   :  API 5L Gr. X42 PSL2 or higher 
       
•  Coating Material  :  3 LPE 
•  Wall Thickness   :  6.4/7.1 mm API 5L X42 PSL2 or higher 
 
 

                       B- The indicative Pipeline details are: 

 Line Size   :  8” NB  
•  Line Length   :  As per SOR or Schematic diagram 
 
•  Class    :  600 #  
•  Design Pressure  :  99.9 Bar (g)  
.        
•  Material of Pipe   :  API 5L Gr. X56 PSL2 or higher 
       
•  Coating Material  :  3 LPE 
•  Wall Thickness   :  6.4/7.9 mm API 5L X56 PSL2 or higher 
 
 

                       C- The indicative Pipeline details are: 

 Line Size   :  8” NB  
•  Line Length   :  As per SOR or Schematic diagram 
 
•  Class    :  600 #  
•  Design Pressure  :  92.0  Bar (g)  
.        
•  Material of Pipe   :  API 5L Gr. X56 PSL2 or higher 
       
•  Coating Material  :  3 LPE 
•  Wall Thickness   :  6.4/7.9 mm API 5L X56 PSL2 or higher 
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3.0. Cathodic Protection System: 
It is envisaged to provide catholic protection to the externally coated carbon steel pipeline from 

ravages of soil side corrosion in following two steps: 

 

3.1 Temporary Cathodic Protection [TCP]: 
Using sacrificial [Mg or Zn] anodes pre-packed in back-fill for the design life of the TCP system shall 
be (2) years or till PCP commissioning whichever is earlier. 
 

3.2 Permanent Cathodic Protection System [P-C-P]: 
Impressed current Cathodic Protection [ICCP] System Using Mixed Metal Oxide [MMO] anodes             

[LIDA single] in specified carbonaceous back-fill, for a design life of Forty (40) years and Powered by 

AC Input and DC Output Transformer Rectifiers or DC input and DC output CPPSM. 

                   

4.0 Codes & Standards & Recommended Practices:  
4.1  Latest edition of: 

Bureau of Indian Standards [BIS] 

National Association Of Corrosion Engineers [NACE] 

British Standard [BS] 

American Petroleum Institute [API] 

Indian Electricity Rules [IER] 

Indian Petroleum Rules [IPR] Safe Practices 

 

Institute of Electronics & Electrical Engineers [IEEE] 

Indian Electricity Act [IEA] 

National Fire Protection Agency [NFPA] 

Chief Controller of Explosives [CCE] Regulations 

Oil Industry Safety Directorate [OISD] Norms 

PNGRB Regulations 

4.2  In case of conflict the most stringent will apply. However, the order of priority will be : 

      

Statutory Rules 

 Project Specifications 

            Codes & Recommended Practices 

 

5.0. Site Conditions: 
         The equipment to be used for this project shall conform to following site Requirements / Conditions: 

 Temperature   - Maximum 600C & Minimum -200C 

 Design Temperature  - 650C 

 Relative Humidity  - 100% 

 Altitude Above Sea Level - Less  1,000M 
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 Atmospheric Pollution  -      Tropicalized to Withstand the site Conditions, dust,  

vapor etc. 

 Hazardous Area Classification - Zone2, Gas Gr.IIA & IIB  

                                                Temperature Class T3 

 Battery, TRU room   -   Safe Area(If applicable) 

6.0 Hazardous Area Classification & Equipment Classification: 
 
All Electrical equipment installed in Hazardous area will be in accordance with API 500, BIS 
5571, 5572, & OISD 149.  
 

             6.1  Flame Proof equipment shall be CMRI or Owner Approved Agency Certified. 
 
 
             7.0    Design Life & Basis: 
 

7.1  Design Life of [TCP] system to be two (2) years or till commissioning of [P-C-P] whichever is 
earlier. 

 
7.2   Design Life of [PCP] system to be forty (40) Years. Soil/Water Chemical & Microbial  
             Analysis. 
 
8. Electrical Equipment: 
 

Following equipment are envisaged for this project: 
 
Equipment required in both [TCP] & [PCP] are to be designed and installed during [TCP] 
installation. 
 

S.No. [TCP] [PCP] Remarks 
1 Sacrificial [Mg or Zn] Anode pre-packed in 

Back-fill 
 

MMO [LIDA Single] Anodes in 
Carbonaceous back-fill & Cable  

 

2 Test Lead Points[TLP] with shunt & 
resistors 

Junction Boxes 
[JB],[AJB],[CJB] 

IP55 
Enclosure 

3 Corrosion Coupons with Magnetic Reed 
switch & Copper Sulphate Reference 
electrode 

AC Input & DC Output 
Transformer Rectifier Unit 
[TRU] 

IP55 
Enclosure 

4 Surge Diverters at Insulation Mono blocks   
5 Permanent Copper Copper Sulphate 

Reference Electrode  
Earthing for TRU And 
Distribution Board 

 

6 Pipe to Cable connection –Pin Brazing, 
Epoxy Encapsulated 

  

7 Solid State DC De-coupling device   
8 Grounding cell for H.T. overhead Lines   
9 Zn or Mg Anode Grounding for MOV/SV ER Probes for corrosion 

monitoring 
 

10  [P-S-P] Converter To Be Installed 
away from CP 
Stations, in 
Instrumentation 
Panel 

11 Coated Casing Protection with Sacrificial 
anodes 

 Separate from 
[ICCP] more than 
10M 

12 Carrier Inside Casing Protection with 
Ribbon Anodes  

 Additional Carrier 
Protection inside 
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casing more than 
20M 

 
 
9.0  Cathodic Protection Criteria : 
 

1) [P-S-P] Minimum (-) 0.95 V “On” and  Maximum (-) 1.5 V ”On”  both “On” potentials w.r.t. CSE 
 

2) [P-S-P] Minimum (-) 0.95 V “Off” and Maximum (-) 1.2 V ”Off”  both “Off” potentials w.r.t. CSE, 
the maximum remaining the same (-) 1.5 V ”On”  w.r.t. CSE 

 
3)  Corrosion Coupons [P-S-P] “Off” Minimum (-).95 V and Maximum (-)1.2V “Off” w.r.t.  CSE 
 
4)  In exceptional circumstances a swing of 100mV in Polarization potential may also be 

acceptable with Sole discretion of Owner. 
 

10.0 Protective Current Density : 
 

For the 3 layer polyethylene [3XLPE] coated pipeline following protective current density to be used:    

              Marshy Soil   Normal Soil 

For TCP & PCP - 125 μA/M2    50 μA/M2 

 

11.0 PERMANENT REFERENCE ELECTRODE : 

11.1   In Soil – copper copper sulphate electrode will be provided. 

11.2  Three (3) numbers to be installed,  at each CP Station. 

11.3 One (1) number to be installed ,midway between two CP Stations, if one (1) C.P station 
install one CSE (PSM) at other end. 

11.4 To be installed at  extremely vulnerable locations. 

11.5 In water –silver  silver chloride [Ag-AgCI] Reference to be installed / Used. 

 12.0  Insulation mono block joints (I/J) : 

I/J Numbers will be provided between under ground pipe and above ground pipe to sectionalize 

electrically the protected and unprotected pipe.  

13.0 SPARK GAP ARRESTOR : 

13.1 To be installed at every insulation mono block joint for grounding surges, if any. 

14.0 POLARIZATION  CELLS – SOLID STATE TYPE : 

14.1 To mitigate A.C. Interference, solid state type Polarization Cells to be installed at as required for A.C. 

interference mitigation in the section where interference is detected. 

15.0 TR UNITS : 

15.1 TR unit will  receive power from  the AC feeder or Battery Back-up (available from UPS). 
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16.0  OPERATING REQUIREMENTS : 

16.1 UPS Power supply:       

Voltage - 230V  1%  

Frequency - 50 Hz  5%   

Phase & Wire - 1P, N & 2W   

Fault level - 10KA for 1 sec  

Neutral Earthing  - Solidly earthed 

16.2 Transformer Rectifier unit: 

16.3 Output         

 Voltage  - 50V/25 V  10% DC 

 Current - 50A/25A  10% DC 

 

16.4 Alternative Input DC  From  UPS System            [when AC Trips] 

16.5 Any other control supply if required,will be arranged by the contractor as per equipment requirement. 

16.6 TR unit will be capable of giving online data to SCADA system with-in built current interrupter and 

potential free contacts. The TR should have inbuilt GPS current interrupter and GPS antenna for time 

synchronization. TR units are to be integrated with SCADA system. 

16.7 TR unit  will be weather proof enclosure ,with hinged lockable shutter and degree of protection IP-55 .  

17 CASING PROTECTION : 

17.1 All the casing Annulus shall be filled with Bentonite + sand mixture or Paraffin wax or Petroleum jelly 

to control ingress of moisture in the  annulus . This will not apply to casing under Railways. 

17.2  Only For casing longer than 20 M,Carrier inside Casing shall be provided Additional cathodic 

protection with Ribbon anodes.  

18 CABLE CONNECTION TO PIPE : 

18.1 Cable will be connected on pipe by carrying out pin brazing with low contact resistance. At every 

location at least two cable from pipe to be pin brazed & brought to [TLP]. 

19 SPECIAL REQUIREMENT : 

19.1 Permanent Anode Bed will be deep well type(only if ROU for locating deep well anodebed 100 m 

away  is not available ) or alternatively the land  100 m away from ROW.Land required for  deep well 

anodebed shall be provided by GAIL. The area of anodebed will be fenced with single gate.The area 

required will be sufficient for C P installation & checking the facilities at each anodebed location and 

will not be less than 8 m x 8m in size. 
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            CP contractor will also arrange permission  from owner of the land  for use by GAIL,for laying anode 

head cable     from Anodebed to  TRU at CP station and right to access to this,as and when 

required,for O&M purposes. 

19.2 PSP converter and reference CSE will be provided at all location wherever  SCADA , RTU available. 

20.0  Computerized Test Station Unit [CTSU] : 

CTSU(04 Nos) data logger  with built in non volatile memory for logging min 45000 data reading and 

inbuilt battery capable of functionining one year at the logging & broadcasting rate of one SMS per 

day on the internal battery without changing/charging. Computerized Test Station Unit [CTSU] 

(alongwith Reader Unit) to be supplied and CSE Permanent type to be installed at all CTSU. 

Maximum 4 nos. of CTSU to be installed in the pipeline section. 

21.0  Corrosion Coupons : 

Made from pipe material to be installed at two (2) locations along ROW.Magntic reed switch to be 

installed in circuit for “Off” Potential measurements. 

22.0  Test Station [TLP] & Junction Boxes [JB] : 

Test station to be installed approx. every 1 Km. maximum all along the pipeline ROW.These [TLP] to 

be provided with Shunt & Resistors for individual Anode current output control.All [TLP] to have IP 55 

Protection and are to be installed at accessible locations along ROW to facilitate CP System 

adequacy Monitoring.[TLP] to be installed at Rail,River,Canal,Road,Overhead High Tension 

Transmission Power lines,Pipeline and other line/cable crossings as well as Insulation 

Joints.Accordingly [TLP] to be named Type A,B,C,D,E,F etc.Minimum two(2) nos. Line current 

Measurement [TLP] to be installed. 

CTSU to be installed in [TLP],wherever [P-S-P] convertor is to be installed and no C P Station is 

nearby,it will be installed inside of Instrument panel. [AJB] & [CJB] having IP 55 Protection to be 

installed at each [ICCP] CP Station. 

23.0  Post Commissioning Surveys : 

To be conducted after one month of CP Commissioning. Pearson Survey, Coating Conductance 

survey, CAT Survey, DCVG Survey, Close Interval Computerized Potential Logging [CIPL] [“On” & 

“Off”] and AC,DC Interference survey with 24hours data logging at obstacle crossing & Mitigation. 

Any defects or in-adequacy detected during post commissioning surveys should be rectified by CP 

contractor to handover Interference free adequately protected pipeline to GAIL. 

 

24.0  Periodic Monitoring Of Installed C P System : 
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The Installed C P System will be periodically Monitored for Protection Adequacy & Methodology of 

Monitoring & Formats & frequency for Monitored data Recording to be prepared by C P Contractor. 

Periodic Monitoring of installed CP system, coating repair shall be in EPC scope in consultation with 
CP agency.
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1. INTRODUCTION 
 

 It is envisaged to protect the external surface of by Cathodic Protection [CP] System: Temporary 

CP System [TCP] using sacrificial [Mg or Zn] Anodes for an initial One (1) year construction 

period, followed by Jumper connection from existing pipeline ICCP or Impressed Current 

Cathodic Protection [ICCP] system [PCP] using [MMO] Anodes & external Power source [AC 

Input DC Output TRU at Receipt Terminal or 24V DC input and DC output CPPSM at SV1] for a 

Design Life of forty (40) years.  

 

1.1  This specification defines the requirements of site surveys for design data  generation, CP design, 

detailed engineering, supply of materials, quality assurance (QA) and quality control (QC), 

installation, testing and pre-commissioning, commissioning of temporary Cathodic protection 

system [TCP] and permanent Cathodic protection system [PCP]for protecting throughout the 

design life [1+40 years] the external surface of cross-country 3LPE coated underground pipeline 

including detection of A.C & D.C. interference / interaction with neighbouring structures all along 

the pipeline ROW, as well as Installation of requisite Mitigative measures for the [A.C/D.C.] 

interaction / Interference  mitigation. Also included in the scope of work are post-commissioning 

surveys such as CIPL (“On” & “Off”) computerized logging along ROW and Coating conductance 

measurements along the pipeline ROW, Pearson detection followed by DCVG [for defect 

classification] at defect locations evinced .   

1.2    This specification defines the basic guidelines to develop a suitable temporary  Cathodic 

protection [TCP] system followed by permanent [PCP] Cathodic protection [ICCP] system for the 

underground pipeline [external surface coated with 3LPE required to be protected from ravages of 

soil side corrosion. All data required in this regard including site surveys to verify the design data 

shall be taken into consideration by the CP contractor to develop an acceptable state of the art 

[TCP],[PCP] design and for proper engineering & detailing of the [TCP],[PCP] systems. 

1.3.   Compliance with these specifications and/or approval of any of the contractor’s documents shall 

in no case relieve the contractor of his contractual obligations of providing adequate Cathodic 

protection [TCP],[PCP] system suitable for desired number of service [1+40] years free of 

interference. 

1.4.  Activities of permanent [PCP] system which are common to temporary [TCP] system shall be 

completed as part of temporary [TCP] system. The facilities installed for [TCP], if useful & 

required in [PCP] system (such as TLP, permanent Reference CSE electrodes, Cable to Pipe 

connection, Corrosion coupons, etc.) shall be utilized for [PCP] also & hence are to be designed 

& installed as per [PCP] requirements. 

1.5   All works to be performed and supplies to be effected as part of this contract shall require 

specific approval of owner or his authorised representative. Major activities requiring approval 

shall include, but not be limited to, the following: 
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a) Methodology of Corrosion survey site data generation and interpretation report and 

design basis for [TCP],[PCP] system. 

b) CP System design package including formulae used, design calculations, BOQ, Technical 

Specifications, Installation work procedure, and Post Commissioning Monitoring 

Methodology, Data Recording Formats etc. 

c) Quality Assurance Control [QA/QC] methodology. 

d) Procedure for field testing and commissioning. 

e) Procedures for A.C and D.C. interference testing and mitigation. 

f) Procedure for Post Commissioning surveys. 

g) As-Built Documentation. 

h) O&M Manual. 

1.6.   The   Intending    Bidder   shall   be   deemed to have visited the Site pipeline ROW and 

Familiarized before Submitting the tender.  Non familiarity with site conditions will not be 
accepted as   a reason either for extra   claims or for not carrying out the work in total 
conformity with these tender specifications. 

1.7. The CP contractor   will   have   to   accordingly mobilize work and deploy adequate skilled & 

trained manpower conversant with work procedure, adequate number of tools, tackles, testing and 

Construction Equipments requisite for smooth work progress so that CP work could also be 

completed within Schedule specified for the project. The CP contractor shall work in close 

coordination with the main pipeline contractor. 

1.8       TECHNICAL DATA - MAINLINE  

1.8.1   The indicative Pipeline details shall be as mentioned in design basis. 

 
1.8.2.   The system design, performance and materials to be supplied shall unless otherwise specified, 

conform to the requirements of latest relevant applicable standards: 

 BIS Standards 

 BS Standards and codes of practice 

 ANSI Standards 

 NFPA Standards 

 NACE Standards and Recommended practices 

 IEC Standards 

 DNV Standards 

 IEEE Standards 

 DIN Standards 

 ASTM Standards 
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 OISD Standards & CCE Norms 

 API Model code of safe practices 

 GAIL Safety Standards 

 All statutory, state, local requirements and norms 

       [All latest available editions only.] 

 

In case of conflicting requirements amongst any of the above standards, the publication having 

most stringent requirement shall be governing.  However, the priority in such instance shall be as 

follows: 

 Statutory Regulations and norms 

 This Specification 

 Codes & Standards, Recommended practices 

2. CORROSION SURVEY DATA 

Corrosion Survey Data collected already from site [pipeline ROW & Anodebed locations] viz: 

Soil Resistivity, Soil Chemical analysis for chemical and microbial loading is enclosed: 

i. Soil Chemical Analysis  - As per Annexure-1. 

ii. Soil Resistivity   - As per Annexure-2. 

However, verification of its veracity and Adequacy shall be the entire responsibility of the CP 

contractor.   

In addition the CP contractor shall have to generate/collect additional Data from site such as: 

The CP contractor shall carry out a site survey along pipeline ROW and at proposed Anode bed 

locations, in order to verify design data, prior to the final design of the [TCP], [PCP] system.  The site 

survey shall generally include the following: 

General information [Topographic] of terrain along which the pipeline is to be routed. 

 Measurement of soil resistivity [  ] along ROW and at Anode bed plots.  Each selected   Anode 

bed plot shall be sub-divided into sub-plots.  Size of the sub-plots shall depend upon investigation 

of soil resistivity upto requisite depth.  Each of these sub-plots shall be investigated individually. 

Sufficient observations at each of these plots shall be recoded as recommended hereunder: 

1) Soil Resistivity at every 2 Kms along ROW to be carried out at 1,2,3 M depths. Wherever, 

abrupt changes are observed additional readings to be recorded in between. 

2) Soil Resistivity at Anode-bed plots to be recorded at 1,3,5,7M for shallow Anode beds and 

1,3,5,7,10,15,20,25,30,35,40… M for Deep well Anode beds. 


