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TECHNICAL VOLUME - Il OF I
A SCOPE OF WORK
i) Scope of Work GAIL-RFP-GN-DOC-SW-001 0
B PROCESS
P&ID
i) P&ID Legend Sheet GAIL-ENG-PR-DWG-PID-001 0
. TYPICAL P&ID FOR CGD TO M/S THINK GAS GARLE,
ii) KAPURTHALA GAIL-040005-PR-DWG-003 0
iii) TYPICAL P&ID FOR CGD TO M/S IGL DADRI GAIL-040010-PR-DWG-003 0
. TYPICAL P&ID FOR CGD TO M/S TORRENT GAS,
iv) GONDA & BARABANKI GAIL-034089-PR-DWG-003 0
SCHEMATIC DIAGRAM
. TYPICAL SCHEMATIC DIAGRAM OF CGD TO M/S
! THINK GAS GARLE , KAPURTHALA GAIL-040005-PL-DWG-002 0
i E&FSE;AL SCHEMATIC DIAGRAM OF CGD TO M/S IGL GAIL-040010-PL-DWG-002 0
TYPICAL SCHEMATIC DIAGRAM OF CGD TO M/S
i) TORRENT GAS, GONDA & BARABANKI GAIL-034089-PL-DWG-002 0
© PIPELINE
1 Pipeline Design Basis | GAIL-STD-PL-DOC-DB-001 | 0
TECHNICAL SPECIFICATION - PIPELINE
2 Technical Specification for onshore pipeline construction GAIL-STD-PL-DOC-TS-001 0
3 Technical Spe(:lf_lcatlon for onshore pipeline welding for GAIL-STD-PL-DOC-TS-002 0
Gas Transportation
4 Technical Specification for Concrete Weight Coating. GAIL-STD-PL-DOC-TS-003 0
5 Techn!cal Specification for pipeline crossing, rail, road GAIL-STD-PL-DOC-TS-004 0
and minor water ways
6 Technical Specification for field joint coating GAIL-STD-PL-DOC-TS-005 0
7 Technical Specification for Casing Insulators and Casing GAIL-STD-PL-DOC-TS-006 0
End Seals.
8 Technical Specification for Long Radius Bends GAIL-STD-PL-DOC-TS-007 0
9 Techmc_al Specification for Inspection and Testing of GAIL-STD-PL-DOC-TS-008 0
Production Weld.
10 Technical Specification for Drying and Cleaning of Pipes. GAIL-STD-PL-DOC-TS-009 0
11 Tgchr'{|cal Spelcllﬂcatlon for Major Crossing by Horizontal GAIL-STD-PL-DOC-TS-010 0
Directional Drilling.
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 Technlcal_Spemﬂcatlon for Documentation of Pipeline GAIL-STD-PL-DOC-TS-015 0
Construction
17 Techmlcall Spemflcatlon for pre-commissioning & GAIL-STD-PL-DOC-TS-016 0
Commissioning
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 Technlcql Specn‘lcatpn for major water crossing GAIL-STD-PL-DOC-TS-019 0
(conventional trenching)
21 Assorted Valve GAIL-STD-PL-DOC-TS-017 0
STANDARD DRAWING - PIPELINE
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
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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
2 Trenc_:h D|m_en§|ons and Cohesionless Select Backfill for GAIL-STD-PL-DWG-TP-024 0

Pipeline Seismic Zone
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 Typl_cal HDD Rlver.Crossmg Showing Max. Scour Level GAIL-STD-PL-DWG-TP-035 0

& Min. Cover for Pipe
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 Typlcal Drawing for Supportive Arrangement for Angle & GAIL-STD-PL-DWG-TP-039 0

Relief Valves
D MECHANICAL / PIPING

TECHNICAL SPECIFICATION - MECHANICAL / PIPING

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 ;ggzrr:gal Specification for Inspection, Flusing and 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 l’;sctr;:;cal Specification for CO2 type fire extinguisher GAIL-STD-PI-DOC-TS-015 0
15 l’;sctr;:;cal Specification for fixed CO2 fire extinguisher GAIL-STD-PI-DOC-TS-016 0
16 Technical Specification for Insulating Gasket GAIL-STD-PI-DOC-TS-017
17 Te(_:hm(;al Specification for portable dry powder type fire GAIL-STD-PI-DOC-TS-018 0

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

system
19 Techr?lcal specfication for erection of equipment and GAIL-STD-PI-DOC-TS-020

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

DATA SHEET- MECHANICAL / PIPING

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

Page 2 of 6



PMC: DCI - MASTER DELIVERABLE CONTROL INDEX FOR Doc No. CLIENT:
CONSTRUCTION OF STEEL PIPELINE AND o=
E'-I ASSOCIATED FACILITIES FOR CGD FOR M/S THINK GAIL-ENG-GN-DOC-DL-001
GAS, KAPURTHALA & SBS NAGAR, M/s IGL DADRI
(AT NTPC DADRI) AND M/s TORRENT GAS, GONDA Rev. 0
&BARABANKI '
Sr. No. Description Document / Drawing No. Rev. No.
26 Data Sheet - Ball Valve (0.75 to 1.5 Inch - Socket GAIL-STD-PI-DOC-DS-007 0
Welded Ends)
27 Data Sheet - Plug Valve (0.75 to 1.5 Inch - Socket GAIL-STD-PI-DOC-DS-008 0
Welded Ends)
o8 Data Sheet - Globe Valve (0.75 to 1.5 Inch - Socket GAIL-STD-PI-DOC-DS-009 0
Welded Ends)
29 Data Sheet - Split Tee GAIL-STD-PI-DOC-DS-010 0
QAP - MECHANICAL / PIPING
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
STANDARD DRAWING - MECHANICAL / PIPING
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 GAIL-STD-PI-DWG-TP-003 0
Type G3
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
5 Dummy Pipe Support for Bare Pipe Size 2" Thru 24" GAIL-STD-PI-DWG-TP-006 0
Type B-39
46 Low Support Stanchion Type L -16 & L-16A GAIL-STD-PI-DWG-TP-007 0
47 Lov'\ll Support Sliding and Fixed for Pipe Size 3/4" Thru GAIL-STD-PI-DWG-TP-008 0
1.5" Type L-15
48 Low Sueport Sliding for Bare and Insulated Pipe Size 2 GAIL-STD-PI-DWG-TP-009 0
Thru 24" Type L-6
49 Iéo&vvfgjzport Sliding for Pipe Size 3/4" Thru 36" Type L- 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
Low Support Sliding for Bare & Insulated Pipe Size 2" ) - b
65 Thru 36" Type L-1 & L1A GAIL-STD-PI-DWG-TP-026 0
66 Low Sueport Fixed for Bare & Insulated Pipe Size 2 GAIL-STD-PI-DWG-TP-027 0
Thru 24" Type L-6
E CIVIL / STRUCTURE
1 Civil / Structural Design Basis [ GAIL-STD-CV-DOC-DB-001 0
TECHNICAL SPECIFICATION FOR CIVIL / STRUCTURE
2 Technlgal Specification for Site Clearing, Area Grading, GAIL-STD-CV-DOC-TS-001 0
Excavation & Earth Work
3 Te_chnlcal Specification for Plain Cement Concrete and GAIL-STD-CV-DOC-TS-002 0
Allied Works
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
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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 gif\?g;cal Specification for Topographic and Route GAIL-STD-CV-DOC-TS-013 0
15 Technical Specification for Geotechnical Survey GAIL-STD-CV-DOC-TS-014 0
16 xgrr:(r:cal Specification for Water Supply & Sanitary GAIL-STD-CV-DOC-TS-015 0
17 Technical Spec-lflcatlo-n for Roof Treatment & Floor GAIL-STD-CV-DOC-TS-016 0

Treatment (Anti-Termite)
18 Technical Specification for Sewer Drainage System GAIL-STD-CV-DOC-TS-017 0
19 Technlcal Specification for Doors, Windows and GAIL-STD-CV-DOC-TS-018 0

Ventilator
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 Twe;Tmcal Specification for Boundary Wall, Retaining GAIL-STD-CV-DOC-TS-021 0

Technical Specification for Sand Filling, Moorum Filling,
2 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 T.e(.:hnlcal Specification for Earthwork for Underground GAIL-STD-CV-DOC-TS-025 0

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

STANDARD / TYPICAL DRAWINGS FOR CIVIL / STRUCTURE
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 CATHODIC PROTECTION
1 Cathodic Protection Design Basis [ GAIL-STD-CP-DOC-DB-001 | 0
SPECIFICATION FOR CATHODIC PROTECTION

Technical Specification for Temporary Cathodic
2 Protection(TCP) and Permanent Cathodic Protection GAIL-STD-CP-DOC-TS-001 0

(PCP)

DATA SHEET FOR CATHODIC PROTECTION
3 [Data Sheet for Cathodic Protection System [ GAIL-STD-CP-DOC-DS-001 | 0
QAP FOR CATHODIC PROTECTION

4 |QAP for Cathodic Protection System [ GAIL-STD-CP-DOC-QAP-001 | 0
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STANDARD / TYPICAL DRAWINGS FOR CATHODIC PROTECTION
5 Standard Drawing for Cathodic Protection | GAIL-STD-CP-DWG-TP-001 TO 011 | 0
G ELECTRICAL
1 Electrical Design Basis [ GAIL-STD-EL-DOC-DB-001 | 0
TECHNICAL SPECIFICATION FOR ELECTRICAL SYSTEM
P 'tlj's;?;wal Specification of Main Electrical Distribution 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 Techm(;al Specification for Earthing & Lightning GAIL-STD-EL-DOC-TS-005 0
Protection system
6 Techn|-ca|- Specmcatlon fgr Instal!anon, Testing and GAIL-STD-EL-DOC-TS-06 0
Commissioning of Electrical Equipments.
DATA SHEET FOR ELECTRICAL SYSTEM
7 Data Sheet for MEDB GAIL-STD-EL-DOC-DS-001 0
8 Data Sheet for Cables GAIL-STD-EL-DOC-DS-002 0
QAP FOR ELECTRICAL SYSTEM
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
STANDARD / TYPICAL DRAWINGS FOR ELECTRICAL SYSTEM
12 Standard Cu Plate Electrode in Test Pit GAIL-STD-EL-DWG-TP-001 0
13 Standard Gl 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 T_yp. In_stallatlon of Street Light Fixture/FLP/Div.2 Area GAIL-STD-EL-DWG-TP-015 0
Light Fixture
23 Typ. Installation of Open Area Flood Light Fixture GAIL-STD-EL-DWG-TP-016 0
Mounted on Wall / Column
24 Typ. Installation of Flood Light Fixtures Mounted on Pole GAIL-STD-EL-DWG-TP-017 0
H INSTRUMENTATION
1 Instrumentation Design Basis GAIL-STD-IN-DOC-DB-001 | 0
STANDARD SPECIFICATION FOR INSTRUMENTS
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 EEZEZ?d specifications for Junction Boxes and cable 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
DATASHEET FOR INSTRUMENT
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 GAIL-STD-IN-DOC-DS-003 0
Thermowell
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 ?;;Zsheet for Scrapper/Pig Signaller/detector- Intrusive GAIL-STD-IN-DOC-DS-008 0
22 Datasheet for GOOV GAIL-STD-IN-DOC-DS-009 0
QAP FOR INSTRUMENT
23 [QAP for Temperature Transmitters [ GAIL-STD-IN-DOC-QAP-001 [ 0
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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

STANDARD TYPICAL DRAWING

Instrument Connection on Vessels, Standpipes and
33 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

Meter Runs — Piping Connections Pipe (2 %2 D — 8d)
40 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
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49 Pressure Gauge Liquid / Gas Service STD-ENG-IN-DWG-TP-017 0
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6 QAP for HDPE Duct & Accessories GAIL-STD-TL-DOC-QAP-002 0
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7 Telegqm Typlcal (Cross septlon Installation & Joint GAIL-STD-TL-DWG-TP-001 0

Identification Marker) drawing
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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 The organization selected to manufacture or supply the equipment,
(or Supplier) services or material, ordered in accordance with Technical
Specification, data sheets etc.

Scope of Work for Construction of Steel Doc No. Rev
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1.1 PIPELINE FACILITY DESCRIPTION :

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

Line Size

Length

Line Pipe Specification
Wall Thickness
Coating

Stations

4” NB

As per SOR/Schematic diagram

API 5L Gr. X42 or Higher, PSL2

6.4/7.1

3 Layer Polyethylene/Bare

Hook-up /Tap-off, Dispatch, Receipt Station /Customer
End.

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

Line Size

Length

Line Pipe Specification
Wall Thickness
Coating

Stations

8" NB

As per SOR/Schematic diagram

API 5L Gr. X56 or Higher, PSL2

6.4/7.9

3 Layer Polyethylene/Bare

Hook-up /Tap-off, Dispatch, Receipt Station /Customer
End.

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

Line Size

Length

Line Pipe Specification
Wall Thickness
Coating

Stations

1.2 PROPOSED FACILITIES:

Name of Customer Connectivity:

SCOPE OF WORK  :-

8” NB

As per SOR/Schematic diagram

API 5L Gr. X56 or Higher, PSL2

6.4/7.9

3 Layer Polyethylene/Bare

Hook-up /Tap-off, Dispatch, Receipt Station /Customer
End.

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

Scope of Work for Construction of Steel
pipeline and associated facilities for CGD
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e 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):

Scope of Work for Construction of Steel Doc No. Rev
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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 47/8” 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.

e 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:

. SURVEY & SITE VISIT (PIPELINE & TERMINALS)
e 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.

e 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.

e 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

Scope of Work for Construction of Steel Doc No. Rev
pipeline and associated facilities for CGD GAIL-RFP-GN-DOC-SW-001 0 =
Connectivities

Page 7 of 34




Scope of Work

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.

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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e 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.

e Contractor shall immediately report to the Company of all changes which will affect material
quality, and recommend any necessary corrective actions to be taken.

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

o Interact with authorities such as Sales tax, Octroi, Excise,GST etc. as necessary and arrange
for dispatch of materials to site.

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

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

e 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

Connectivities

Scope of Work for Construction of Steel Doc No. Rev
pipeline and associated facilities for CGD GAIL-RFP-GN-DOC-SW-001 0 =

Page 10 of 34




Scope of Work

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.

Connectivities
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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.

Connectivities
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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.

. 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.

I. 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.

0. 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.

g. 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.

Connectivities
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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.
qqg. 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.

VIIl. 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

Connectivities
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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.

o 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.

o 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.

o 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.

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

e 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

e 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.

|. Pile Foundation wherever required as per Geo-tech recommendations.
m. Dewatering during excavation, if required.

n. Painting of Buildings & Structural steel works.

0. 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.

g. 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:

e 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.

e 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.

e Design, Supply, installation, testing and commissioning of all earthing system at Station,
comprising of copper plate & Gl Pipe earth electrodes, Copper & Gl 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
SOWI/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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4.7

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.

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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e Supply, laying and termination of 1&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;

e 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.;

e Grouting of skid, arrangement of nitrogen cylinders (for skid testing), PSV testing (through
authorized agency);

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

e 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;

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

e Preparation of Material Take-off (MTO) for the entire system other than those materials
supplied by Company shall be including at all the terminals;

e 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.

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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Scope of Work

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.

I. 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.

. 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.

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

2.0

3.0

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.

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.

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

4.1

4.2

4.3

4.5
5.0
51

6.0
6.1

7.0
7.1

7.2

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

Dispatch Station

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

Main Pipeline
Pipeline facilities are schematically indicated in Schematic attached with tender.
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.

Other Intermediate Installations
PIPELINE ROUTE
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 Il or Class IV.

DESIGN DATA

pipeline shall be designed for conditions as follows:

Max.DesignTemperature,0 C

-29 10 65.0
i. Above ground section
ii. Underground section -291060.0
Operating temperature, °C 710 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.

PIPELINE AND ASSOCIATED FACILITIES DESIGN
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.
Pipeline

Doc No. Rev
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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 Type of Facility Design
Class Factor
All Station Piping 0.5

River/ Stream Crossings

oDrilled/ Bored/ Inaccessible/open cut 0.6
oOthers 0.72
Classl *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

oDrilled/ Bored/ In accessible/ open cut 0.5

Doc No. Rev
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7.3

7.3.1

7.3.2

7.4

7.4.1

7.4.2

7.5

7.5.1

7.5.2

7.5.3

oOthers 0.6
eHDD 0.5
Class2 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

Station Piping

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.

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.

Materials

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

Line pipe for mainline

Line pipe shall conform to APl 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.

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.

External/ Internal corrosion coating
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.

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

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

Doc No. Rev
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7.6

7.7

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.

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.

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.

S|. ) Minimum Cover(m)
Location
No. (refernotel)
1.0 Industrial, commercial and residential area 1.0
2.0 Flat terrain 1.0
Minor water crossing/ canal/ drain/ nala/
3.0 1.5
waterways

4.0 HDD crossing of canals(below bed) 2.5

River crossings for which scour depth is

5.0 defined (below scour) L5

2.5(For normal soil)

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

7.0 Cased/ uncased road crossing 1.2
8.0 Cased railway crossing 1.7
Drainage, ditches at roads/railway
9.0 . 1.2
crossings
10.0 | Marshy land /Creek area 2.5
Note:-1
Doc No. Rev
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7.8

7.9

7.10

8.0
8.1

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.

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.

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.

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.

OTHER TECHNICAL REQUIREMENTS

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
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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 65°C
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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8.3

8.4

8.5

8.6
8.6.1

8.6.2

8.6.3

-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
Welding

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

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.

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.

Crossings
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.

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 APl 1102 and Indian Railway
Authorities. The crossing angle shall be as close to 90° 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.

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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8.6.4

8.7

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 90° as possible. Casing insulators and end seals shall be provided to ensure electrical isolation of carrier
pipe and casing pipe.

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

Valves

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

Valve type Typical application

Globe Throttling

Ball Onl/off, Isolation (on mainline)
Plug On/off, Isolation (in the terminals)
Check Uni-directional flow

All pipeline valves shall comply with the requirements of APl 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.
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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:

Minimum Bend Radius
Pipeline Cold Field Bend LR Bend Remarks
Radius Radius
4" R=30D R=6D For Non-
piggable lines
8" R=30D R=6D 3D LR bend

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 &0ne 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
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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
API 5L1
API 5LW

2. Valves
APl 6D
API 602

ASTM A694

MSS-SP-6

MSS-SP-25

BS 5351

2. Flanges & Fittings
MSS-SP-44
ANSI B16.5
ANSI 16.20
ASTM A105
ASTM A193

APl 601

ANSI B16.9
ANSI B16.11
ANSI B16.26

ASTM A234

Specification for line pipe

Recommended practice for railroad transportation of line pipe

Recommended practice for transportation of line pipe on barges and marine
vessels

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

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

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

Finishes for Contact Faces of connecting End Flanges of Ferrous Valves and
Fittings.

Standard Marking System for Valves, Fittings & Unions

Steel Ball Valves for the Petroleum, Petrochemical and Allied Industries

Steel Pipeline Flanges

Pipe Flanges and Flanged Fittings

Ring-joint Gaskets & Grooves for Steel Pipe Flanges

Forgings, Carbon Steel for Piping Components

Carbon & Alloy Steel Bolts & Studs for High Temperature Service

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

Factory Made Wrought Steel Butt Welding Fittings
Forged Fittings, Socket Welded & Threaded
Butt Welding Ends

Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
Elevated Temperatures

Pipeline Design Basis
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ASTM A694

MSS-SP-75

MSS-SP-97

PFI-ES-24

4. Testing & Welding

ANSI/AWS D1.1

Forgings, Carbon & Alloy Steel for Pipe Flanges, Fittings, Valves & Parts for
High Pressure Transmission Service.

Specification for High Test Wrought Butt Welding Fittings

Integrally Reinforced Forced Branch Outlet Fittings — Socket Welding,
Threaded and Butt Welding Ends.

Pipe Bending Methods, Tolerances, Processes & Material Requirements

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

Pipeline Design Basis

Doc No. Rev

GAIL-STD-PL-DOC-DB-001 0 l En
o

Page 15 of 16




Engineering Standard

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
Safety Systems

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

11

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

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

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

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.

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.

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

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).

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.

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

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
API
ASME
ASTM
DP
FOS
HDD
MP
NB
oD
OISD
ROU
ROW
u/iG

AIG

: Approved For Construction
: American Petroleum Institute
: American Society For Mechanical Engineers
: American Society for Testing & Materials
. Dye Penetration
. Factor of Safety
Horizontal Directional Drilling
Magnetic Particle
: Nominal Bore
. Outside Diameter
: Oil Industry Safety Directorate
. Right of Use
. Right of Way
: Under Ground

: 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

AP|1 1104 - Standard for Welding Pipelines and related facilities
API 5L - Specification for Line pipe

0OISD 141 - Design construction requirements for cross-country

hydrocarbon pipelines.

OISD 226 - Natural Gas Transmission Pipelines and City Gas
Distribution Networks.

PNGRB,

Regulations 2009 - T4S Regulation, Petroleum and Natural Gas Regulatory Board

ASME SECTION IX - Welding qualification

DIN 30670 - Polyethylene Coating for Steel Pipes and Fittings

API 1102 - Recommended Practice for Steel Pipelines Crossing Railroads and

Highways.

P&MP Act, 1956 & Land Acquisition Act, Water & Gas ROU (Acquisition) Act, 2000.

. _ . Doc No. Rev m ‘
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k) Railways/Highways/Forest/Other Pipelines — Statutory Regulations, Terms & Conditions as
applicable. Petroleum Rules.
I) 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 3m
51 -200 KV 5m
201 - 380 KV 8m
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4.2

4.3

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.

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 ROW markers 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.

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.

Technical Specification for Onshore
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4.4

441

4.4.2

4.4.3

4.4.4

4.5

Clearing and Grading
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.

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%.

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.

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.

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.

. o Doc No. Rev m
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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 APl 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.
. o Doc No. Rev m
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5.3

5.4

5.5

6.0

6.1

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.

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.

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.

TRENCHING

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)

Area of agricultural & horticultural

1 activity and of limited or no human 1.2
activity

) Industrial, Commercial & Residential 12
areas ’

3 | Rocky Terrain 1.0
Minor water crossings/ canals / drain /

4 . 1.5
nala / ditches
Submerged river crossings 1.5m
1. When Scour depth is known (below

g | scour level)
2. When Scour depth is not known 25 m
(below lowest bed level) ’

6 River with rocky bed (below scour level) 1.5

2.5 m below scour level or lowest bed level

7 | Water course crossing by HDD (whichever is lower)

Uncased/ Cased Road Crossings/ Station

8 1.2
approach
Cased railway crossin
9 y g 1.7
10 Draln.age, ditches at roads / railway 12
crossings
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

6.6

7.0

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.

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.

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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7.1

7.11

7.1.2

7.1.3

7.1.4

7.1.5

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.

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”7 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.

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.

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

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.

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.

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.

Technical Specification for Onshore

Doc No. Rev m |
.. . AIL-STD-PL-DOC-TS-001
Pipeline Construction G S OC-T5-00 0

Page 13 of 21




Engineering Standard

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

8.0

8.1

8.1.1

8.1.2

8.1.3

8.2

8.2.1

8.2.2

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.

LINING UP AND WELDING

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.

Pipe defects and repairs

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.

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

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

Spacing Between Pipe and Skid
A strip of soft material shall be placed in between skid and pipe to protect the external coating of

pipe from any damage.
The pipes shall be maintained from skids at the minimum distance of 500mm above ground.
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8.3

9.0

9.1

9.1.1

9.1.2

9.1.3

9.1.4

9.1.5

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.

LAYING OF PIPE
Lowering in trench

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.

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.

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.

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.
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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10.0

10.1

10.2

10.3

10.4

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.

BACK-FILLING

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.

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.

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.

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

10.6

10.7

10.8

10.9

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.

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.

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.

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

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

11.2

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.

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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11.3

11.4

11.5

11.6

11.7

11.8

12.0

13.0

13.1

13.11

13.1.2

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.

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.

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.

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.

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.

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.

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.

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.

SPECIAL INSTALLATION OF THE PIPELINE

Installation of Insulating Joints

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.

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

13.3

13.4

14.0

14.1

14.2

143

15.0

15.1

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.
Civil Work

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

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.

CLEAN-UP & RESTORATION OF RIGHT-OF-WAY

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.

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.

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.

PIPELINE MARKERS
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

One each on either bank of the navigable water

Navigable Water ways/ Notice board
way

One each on either side of the boundary of the

Boundary Markers ROW at intervals of 250 m.

One at the centre of curvature of the turning

) ) point.
Direction Markers . . )
One each at a distance of 200 m on either side of

the alignment.

Warning Signs:
One no. on either side of the road / railroad

All road / railroad crossings
a) One no. for width less than 15m

Water course, nala, canal
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

2.0

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/APl 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.

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) APl 1104 Standard for welding of Pipelines and Related Facilities.

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

d) ASME Sec. V Non Destructive examination.

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

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

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

PNGRB T4S

Nondestructive Testing

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

4A)

48B)

5.0

5.1

5.2

meters, temperature measuring instruments, fluxes, gases, filler metals and testing equipment for
satisfactory completion of all the work.

EQUIPMENT AND ACCESSORIES

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

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.

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

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.

WELDING PROCEDURE SPECIFICATION

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.

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
APl 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 APl 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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53

5.4

6.0

6.1

6.2

7.0

7.1

7.2

welding procedure qualification. Inter pass temperature shall be considered as an essential variable in
the procedure qualification.

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.

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.

QUALIFICATION OF WELDERS

Welders shall be qualified in accordance with the APl 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.

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.

ALIGNMENT

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.

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 902
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

7.4

7.5

7.6

8.0

8.1

8.2

8.3

9.0

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.

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.

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

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.

JOINT PREPARATION

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.

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.

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.

PRODUCTION WELDING

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

a)

b)

d)

e)

f)

9.2

a)

Welding Passes

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.

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 downbhill 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.

Weld projection inside the pipe shall not exceed 2 mm.

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.

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.

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.

Two welds shall not be started at the same location.
Joint completion

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.

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.

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.

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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e)

11.0

111

11.2

113

this purpose temperature at the exposed surface of the pipe shall not be allowed to exceed 400°C.

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.

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.

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.

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.

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.

INSPECTION & TESTING
Welding Procedure Qualification

For welding procedure qualification tests, standard tests as specified in the APl 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 APl 1104.

Only approved make electrodes to used.

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.

Non Destructive Examination

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)

d)

e)

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 APl 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

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.

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

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.

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.

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.

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

The Owner/ Consultant must approve all non-destructive test systems used for inspecting welds.
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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12.0

12.1

12.2

12.3

of welds completed for destructive testing at no extra cost of COMPANY.

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.

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.

REPAIRS OF WELDS

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 1002C 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.

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.

Weather condition

Technical Specification for onshore Doc No. Rev
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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 52C 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 APl 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- NUMBER OF SPECIMENS
INCHES

MACRO HARDNESS IMPACT

Wall thickness- under % inch

Under 2.375 0 0 0
2.375to 4% 0 0 0
Over 4% less than 12% 2 2 12
12 */4 and over 2 2 24

Wall thickness-over % inch

4-% and smaller 0 0 0
Over 4/2 less than 12% 2 2 12
12% 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 APl 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 APl 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.

Technical Specification for onshore Doc No. Rev
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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 02 and -20 °C.

The acceptable values of the impact energy shall be as follows:

Temp (° C) Average of three specimens Any single value (Notel)
(Note 2) Joules (Minimum)
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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15

1.6

1.7

1.8

2.0

2.1

2.2

—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.

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 V; and V, sample block, IIW type or the calibration block ASTM E-428.

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.

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-Il.

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.

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.

RADIOGRAPHIC TESTING

Proposed Radiographic examination procedure shall be submitted by the Contractor for approval.

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

Technical Specification for onshore Doc No. Rev
pipeline welding for Gas GAIL-STD-PL-DOC-TS-002 0 lﬁm

Transportation Page 18 of 22




Engineering Standard

2.3

2.4

2.5

2.7

2.8

2.9

2.10

2.11

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,

The Contractor shall qualify each procedure in the presence of the Owner/Consultant prior to use.

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.

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 APl 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 902 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.

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.

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.

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.

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.

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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2.12

2.13

2.14

2.15

2.16

owner/Consultant. Owner/Consultant shall have live access to all the Contractor's work facilities in the
field.

Any approval granted by the Owner/Consultant shall not relieve the Contractor of his responsibilities
and guarantees.

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.

Level of quality
The quality level of Radiographic sensitivity required for radiographic inspection shall be 2%.
Penetrameters

The image quality indicator (abbreviation: 1Ql) 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 DIN54109 or
1S01027. 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 1Ql, 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 1Ql 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
IQl specified and the Contractor's to show up the identification number and other details of the
proposed IQl, which must be visible in the test radiograph.

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 APl 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 APl 1104 and to the
full satisfaction of Owner/Consultant and as per AST-SNT-TC-1A Level Il.

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

2.22

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.

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 Il 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

2.0 CODES AND STANDARDS

a)

b)

c)

d)

g)

h)

j)

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.

Reference has been made in this specification to the following codes and standards:

PNGRB
Regulation

ASTM A-185

ASTM C-642
ASTM C-138
ASTM C-309
ASTM A-82

ASTM C-39

IS - 269

IS—456

IS—6909

1S-8112

IS-383

IS-2386 (PART |
thru’ VIII)

IS-516

1S:1566

T4S Regulation, Petroleum and Natural Gas Regulatory Board

Specification for Steel Welded Wire Reinforcement, Plain for
Concrete Reinforcement

Test Method for Specific Gravity, Absorption and Voids in
Hardened Concrete

Test Method for Unit Weight, Yield and Air Content of Concrete

Specification for Liquid Membrane Forming Compounds for
Curing Concrete

Specification for Steel Wire, Plain, for Concrete Reinforcement

Test Method for Compressive Strength of Cylindrical Concrete
Specimens

Indian Standard Specification for Ordinary and Low Heat Portland

Cement (1959; Reaffirmed1999)

Plain and Reinforced Concrete — Code of Practice (3rd Revision —
2000)

Indian Standard Specification for Super Sulphated Cement (1990;
Reaffirmed 1997)

Indian Standard Specification for Ordinary Portland Cement

Indian Standard Specification for Coarse and Fine Aggregates
from Natural Sources for Concrete

Indian Standard Methods of Test for Aggregates for Concrete

Method of Test for Strength of Concrete

Indian standard for Hard-drawn steel wire fabric for concrete
reinforcement

Technical Specification for Concrete
Weight Coating
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3.0

3.1

3.1.1

3.1.2

3.13

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.

Cement
Portland Cement (conforming to IS-269), or High Strength Ordinary Portland Cement (conforming
to 1S-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.

Super sulphated Cement shall be (conforming to IS 6909) used wherever the soil is corrosive.

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 Il shall be used.

3.2

3.2.1

3.2.2

3.13

Aggregates

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.

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.

Coarse Aggregates
Use of coarse aggregates shall be subjected to Owner’s approval.

Technical Specification for Concrete
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33

3.4

3.4.1

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.

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.

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

4.0

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.

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/m?
Compressive Strength (After 7 Days) 170 Kg/cm?
Compressive Strength (After 28 Days) 250 Kg/cm’

Technical Specification for Concrete
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5.0 APPLICATION METHOD

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

_ o Doc No. Rev m |
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8.0

8.1

8.2

8.3

8.4

8.5

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.

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.

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.

Samples shall be prepared and tested in accordance with ASTM C-642 to determine the dry specific
gravity (28 days after placing).

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.

The mix so determined shall then be used for sampling of concrete to be submitted to compressive
strength tests as per IS 516.

Frequency of sampling for tests for density and compressive strength of concrete shall be as follows:

Quantity* of Concrete (m?) Number of Samples

Up to 25 3

26to 50 4

51 and above 4 samples and one additional sample for each
additional 50 m® or part thereof.

* Quantity is the volume of concrete to be used for each qualified mix.

Technical Specification for Concrete
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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/TPl 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

9.5.1

9.5.2

9.5.3

9.54

9.5.5

9.5.6

9.6

9.6.1

9.6.2

9.7

9.7.1

9.7.2

9.7.3

9.8

Concrete placing

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.

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.

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.

All pipes shall be kept clean and free from cement, concrete and grout either inside or outside of the
uncoated sections.

The coatings at each end of the pipe shall be bevelled to a slope of approximately two-to-one (2:1).

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.

Winter concrete coating
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.

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/mm?.

Reclaimed concrete

Use of reclaimed rebound shall be done only with the written permission of the Owner and to the
satisfaction of the Owner’s inspector.

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.

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.

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

9.10

9.10.1

9.10.2

10.0

10.1

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.

Curing

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.

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.

TOLERANCES
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.

10.3 Acceptable 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

iiii) + 3% for the total quantity of water
iv) + 3% for cement

_ o Doc No. Rev m |
Technical Speplﬁcatlog for Concrete GAIL-STD-PL-DOC-TS-003 0
Weight Coating

Page 10 of 13




Engineering Standard

11.0

111

WEIGHING

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

12.0

12.1

12.2

12.3

13.0

13.1

13.2

133

13.4

and mark the weight with paint on the inside of the pipe

INSPECTION AND TEST

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.

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.

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.

COATING OF FIELD WELDS

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.

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.

The composition of the concrete shall be the same as that of the reinforcement free from the pipe
coating.

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.

Technical Specification for Concrete
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14.0

14.1

14.2

143

14.4

14.5

15.0

15.1

15.2

16.0

16.1

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).

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.

Damage due to spalling of an area of less than 0.1 m? (1 square foot) where the remaining concrete
is sound will be accepted without repairs.

Damage due to spalling of an area of more than 0.1 m? and less than 0.3 m? 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.

Should the damaged area be more than 0.3 m?, 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.

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.

MARKING

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.

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.

UNLOADING, TRANSPORTATION, STORING AND HAULING

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.

Technical Specification for Concrete
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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) ASMEB31.8 :  Gas Transmissions and Distribution Piping System
b) APIRP 1102 :  Steel Pipeline Crossing Railroads and Highways
c) RDSO report no. BS- Guidelines on Pipeline Crossings under Railway Track

105

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

Technical Specification for Pipeline Doc No. Rev m
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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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4.4

4.5

4.6

4.7

4.8

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.

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.

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.

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.

Before start of the boring/ jackihng 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.

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

4.11

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.

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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412

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

OWNER. Equipment used for installation of casing pipe shall be of the type approved by
OWNER.

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.

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

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.

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.

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.

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 APl RP 1102 recommendations
or as directed by the Engineer — in - charge.

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.

While welding of the casing and vent/ drain pipes, internal high or low is not allowed.

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.

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

4.24

4.25

4.26

5.0

5.1

5.2

6.0

6.1

6.2

inspection and internal cleaning with the removal of soil, mud, stones and other foreign
materials.

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.

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.

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.

CROSSING OF BURIED SERVICES

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.

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.

MINOR WATER WAYS

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.

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

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

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.

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.

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.

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.

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.

The minimum cover over the pipe shall be as specified in the relevant approved drawings and
specifications.

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.

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.

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.

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.

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.

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.

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.

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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6.17

6.18

7.0

7.1

7.2

7.3

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.

The crossing of any embankments shall be carried out strictly in accordance with approved drawings.

No drilling work on embankments shall be permitted without prior written approval from the relevant
Authorities.

CASED CROSSING

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.

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.

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

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

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.

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.

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.

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.

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.

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.

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.

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.

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/m? 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.

Technical Specification for Pipeline Doc No. Rev m
Crossing Rail, Road and Minor Water | GAIL-STD-PL-DOC-TS-004 0

ways Page 10 of 13




Engineering Standard

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.Ib./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
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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 2200 psi ASTM D-638
Ultimate Elongation 400% ASTM D-638
Heat Shock No visual cracks, flow | ASTM D-2671
or drips (at 250°C, 4
hours)
Adhesive
Ring and Ball softening point 90°C ASTM E-28
Lap Shear 60°C — 25 psi ASTM D 1002
23°C— 250 psi
(2 inch/min.)
System
Peel strength 5 psi ASTM D-1000
(to casing and carrier pipe and | (10 inch/min.)
closure patch)

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/ TPl 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:

PNGRB
a) Regulation :  T4S Regulation, Petroleum and Natural Gas Regulatory Board
2009

Preparation of Steel Substrates before Application of Paints and
b) ISO 8502 - 3 :  Related Products — Part 3 - Assessment of Dust on Steel Surfaces
Prepared for Painting (Pressure Sensitive Tape Method)

Part 1: Specification and definitions for ISO surface profile

ISO 8503 -1 .
c) comparator for the assessment of abrasive blast cleaned surfaces.
Part 4: Methods for calibration of ISO surface profile comparator and
d) ISO 8503 -4 : 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.

Cathodic Protection — External Organic Coatings for the Corrosion

g) DIN EN12068 Protection of Buried Steel Pipelines

Coating of corrosion protection tapes and heat shrinking products

h) DIN 30672 Lo
for pipelines

i) ASTM D-638 :  Standard method of test for tensile properties of plastics.

. o _ Doc No. Rev m |
Technical Spec1ﬁcat.10n for Field GAIL-STD-PL-DOC-TS-005 0
Joint Coating

Page 3 of 13




Engineering Standard

3.0

3.1

Standard Test Methods of Dielectric Breakdown voltage and
j) ASTM D-149 : Dielectric strength of solid electrical insulating materials at
commercial frequencies.

Standard Test Methods for D-C Resistance or conductance of

k) ASTM D-257 . . .
insulating materials.

) 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.

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.

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 (T,,,) 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 Thickness (mm)
Diameter
) On Pipe Body (Min.) On Weld Bead (Min.)
4” (114.3 mm) to 10” (273.0 5.5 mm 5.0mm
mm)
12" (323.9 mm) to 18” (457.2 2.5 mm 2.0 mm

mm)
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20” (508.0 mm) to 30” (762.0 3.0 mm 2.5 mm
mm)
>32” (812.8 mm) 3.0 mm 2.5mm

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

Tensile Strength 2
a. @+25°C N/mm >12 DIN EN 12068

Ultimate Elongation

0,
@+25°C % > 250 DIN EN 12068

Dielectric withstand
¢ with 1000 Volts/ sec KV >30 ASTM D 149

Water absorption,

0,
@+252C for 24 hours % <0.05 ASTM D 570

Volume Resistivity
e. @+25°C Ohm-cm >1015 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

34

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 Ty i.€. (+) 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:

Requirement for Test Method
Peel Strength Temp Unit Mech. Resistance Class | as per DIN EN
C (minimum) 12068
@ 23°C N/mm 1.5
Inner to Inner +
Outer to Inner
@T max N/mm 0.3 Annexure B
@ 23°C N/mm 1.5
Outer to Outer
@T max N/mm 0.3
@232C N/mm 3.5
To Pipe Surface
@T max N/mm 0.5
Annexure C
@232C N/mm 3.5
To Factory Coating
@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.

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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3.5

3.6

3.7

3.8

4.0

4.1

41.1

4.1.2

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.

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.

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.

Contractor shall provide and maintain mobile facilities which contain all necessary equipment and its
spares for cleaning, coating, repairs, inspection and tests.

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

APPLICATION PROCEDURE
General

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.

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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413

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

Qil, 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.

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 2% in accordance with Swedish
Standard SIS-055900 with a roughness profile of 50 — 70 microns. 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 I1SO 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.

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.

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.

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.

Protection coating shall be applied on the joints immediately after the completion of cleaning operation.
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4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

Application Procedure for Heat Shrink Wraparound/Sleeves

In addition to the requirements stated above, following shall be complied with:

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.

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.

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.

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.

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
mm wide and 200 mm 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.

. o _ Doc No. Rev m |
Technical Spec1ﬁcat.10n for Field GAIL-STD-PL-DOC-TS-005 0
Joint Coating

Page 9 of 13




Engineering Standard

4.3

4.4

44.1

4.4.2

443

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.

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:

e Surface preparation, cleanliness, roughness profile and dust contamination
e Pre-heat temperature (as applicable)

e  Primer thickness

e As applied coating thickness

e 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 mm wide
and 200 mm 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.

Application Procedure for Cold Applied Tapes

Cold applied joint protection tape shall be of the type, which can be applied by spiral wrapping on the
pipe.

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.

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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5.0

5.1

5.2

5.3

5.4

54.1

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.

INSPECTION AND TESTING

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.

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.

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.

Peel Strength Testing

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

543

54.4

6.0

6.1

6.2

6.3

6.4

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.

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.

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.

REPAIRS

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.

Contractor shall replace all joint coating found or expected to be unacceptable as per section 6.0 of this
specification.

Contractor shall, at his own cost repair all areas where the coating has been removed for testing by the
Owner/Consultant.

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

7.0

7.1

7.2

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.

DOCUMENTATION

Prior to procurement of coating materials, Contractor shall furnish the following information for
qualification of the Manufacturer and material:

. Complete information as per clause 3.1, DIN EN 12068 along with descriptive technical catalogues.

. Test certificates and results of previously conducted tests, for all properties listed in clause 3.2 of this

specification.

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.

. 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.

Prior to shipment of materials from the Manufacturer's Works, Contractor shall furnish the following
documents:

. Test certificates/results as per Manufacturer's Quality Control Procedure for each batch of materials.
. Specific application instructions with pictorial illustrations.

. 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) AP1 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

5.0

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 2200 psi ASTM D-638
Ultimate Elongation 400% ASTM D-638
Heat Shock No visual cracks, flow or ASTM D-2671
drips (at 250 °C, 4 hours)
Adhesive
Ring and Ball softening point 90 °C ASTM E-28
Lap Shear 60 °C - 25 psi ASTM D 1002
23 °C- 250 psi
(2 inch/min.)
System (as applied)
Peel strength 5 pli ASTM D-1000
(To casing and carrier pipe and (10 inch/min.)
closure patch)

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.

iiii) 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.

Technical Specification for Casing
Insulators and Casing Seals

Doc No.

Rev

GAIL -STD-PL-DOC-TS-006

Page 7 of 7




ENGINEERING STANDARD

&

GAIL INDIA LIMITED

TECHNICAL SPECIFICATION FOR
LONG RADIUS BENDS

GAIL-STD-PL-DOC-TS-007

0 18.01.19 Issued For Tender AP JR SB |Em

Rev Date Purpose Prepared | Checked | Approved
By By By




Engineering Standard

CONTENTS

.00 SCOPE .oooivootoeeses s 3
2.0 CODES AND STANDARDS ... .ottt ettt e e e et e e e e e et et ea e et e e e e e ea e ea e e e e e en e ea e e eeeeneenaenseneanaeneenns 3
B 0 Y I =Y I 4
4.0 PROCESS OF IMANUFACTURE. ...ttt e et e ettt e et e e et e et e eaa e e et e ea e ean e e et e ea e ean e eeaeeanaeen 5
5.0 MANUFACTURE OF PRODUCTION BENDS .......oouiiiiiiiitiie ettt e st e e e e e e e e e e e e e e e e nans 6
6.0 INSPECTION AND TESTING .....oiuuiiiiiiiiiiii it e e e e e e s s e e e e e e s s e e e e s e s e e anaas 7
7.0 DIMENSIONAL REQUIREMENTS ... ..ottt ittt ettt e e e e e e e e e e e e e e e e e e e e e ea e ea e a e e e e e e eneenseneanaenaennes 8
8.0 MARKING, PACKING AND SHIPIMENT ...ttt e e e et e e e et e e e e e eaa e 9
9.0 DOCUMENTATION. ...ttt ettt e et e et e et et e e e et e et e e ea e e et e e et e e ea e e et e et e e ea e e et e et e e en e e ea e e e e e eneenneees 10

Technical Specification for L poc to. Rev m

echnica Rﬁi‘sgir‘lgg Or-Ong | ENG-STD-PL-DOC-TS-007 0

Page 2 of 10




Engineering Standard

1.0

2.0

e)

f)

g)

k)

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.

CODES AND STANDARDS

The manufacturer shall perform work in accordance with the latest edition of the following codes,
standards and specifications:

ASME Sec. V :  Method for non-destructive examination
BS EN 10204 : Metallic Products- Types of inspection documents
ASME B 31.8 :  Gas Transmissions and Distribution Piping System

BS EN ISO 6507-

1 Methods for Vickers Hardness Test — Testing of Metals

MSS-SP-75 . Specification for High Test Wrought Weld Fitting

API-5L : Specification for Line Pipe

APIRP 5L1 : Recommended Practice for Rail Road Transportation of Line Pipes

ﬁasl\fi sec. I Ferrous Material Specification

giSVI\/lE& ;ec Vil Boiler and Pressure Vessel Code.

ASTM A370 i:?)r;iac;(: Test Methods and Definitions for Mechanical Testing of Steel
150 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

g)

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 902. 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:

The bend shall be non-destructively tested in accordance with 6.2 of this specification.
The dimensions of the bends shall meet the requirements of section 7.0 of this specification.

The bend shall be hydrostatically tested in accordance with Section 6.1 of this specification.

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.

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.

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.

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

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.

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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i)

k)

)

4.0

4.1

— = = —

4.2

Sm o a0 oW

The fracture toughness test shall be determined by manufacturer at 02 C & -20 °C.
Hardness test shall be carried out for each heat of steel. Hardness shall not exceed 248 HV10.

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.

PROCESS OF MANUFACTURE
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:

Sequence of operations;

Description of equipment and instrumentation;
Bending speed (mm/min);

Bending load;

Bending temperature;

Dimensional Control Procedure;

Hydrostatic Testing Procedure;

Quench variables (including flow rate);

Stress Relieving procedure;

Mechanical testing and inspection procedures;
Marking details;

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.

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

5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

MANUFACTURE OF PRODUCTION BENDS

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.

All bends shall be manufactured by hot bending of the pipe by using high frequency induction
heating and forming.

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.

All bends shall be manufactured by using a type of bending equipment approved by the Owner/
Consultant.

The longitudinal weld seam shall be located at approximately 102 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.

The Manufacturer shall, at no additional expense to the Owner / Consultant, furnish and use an
internal bending mandrel to achieve smooth and undistorted bends.

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.

The minimum wall thickness of the pipe after bending shall not be less than the required nominal
design wall thickness of the pipeline.

Bends shall not have any circumferential joints.

All bends shall be provided with tangent length at both ends. Tangent length shall be 500 mm or
pipe OD whichever is more.

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.

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.

No repair by welding shall be allowed on any part of the bends.

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.
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5.16 ERW type pipe shall be used for fabrication of bends.

6.0

6.1

6.2

6.2.1

6.2.2

6.2.3

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.

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.

Non-destructive examination

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)
¢) Scanning Techniques (100% coverage)

d) Examination Techniques

e) Testing evaluation method

f) Preparation of Reports

All bends shall be subjected to non-destructive testing in accordance with the requirements of
specification.

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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7.1

7.2

7.3

7.4

7.5

8.0

8.1

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.

Bend Angle : (+) 0.5¢
Bend Radius : (+) 0.5% of nominal bend radius.

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.

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.

Off Plane

Off plane of bends shall not exceed (6/90) x 10mm, where 0 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.

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.

MARKING, PACKING AND SHIPMENT

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

8.6

8.7

8.8

9.0

bend.

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

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.

Package shall be marked legibly with indelible marking ink to indicate the following:

a) Order Number

b) Tag Number

¢) Manufacturer’s Name

d) Size (Inches) and wall thickness (mm)
e) Radius of bend (mm) and bend angle

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

2.0

3.0

3.1

3.11

SCOPE

This Specification defines the minimum technical requirements for the various activities to be
carried out by Contractor for Inspection & Testing of Production Weld.

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.

TESTING OF WELDED JOINTS AND ACCEPTANCE CRITERIA

Production weld test is for mainline shall be tested prior to painting or coating.

Non — Destructive testing

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:

e Arcignition Points
< 0.5 mm: acceptable if ground out

(0]
0 > 0.5 mm: unacceptable and cut out

Clamp Crates
< 0.5 mm: acceptable if ground out

0 0.5to 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 APl 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
e For the stations and valves stations all welds shall be inspected by ultrasonic testing.
e Welded joints (e.g. tie-in welds) shall be 100% ultrasonically tested.

e 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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e  Magnetic Particle Test

e Alltie-in weld & Fillet weld shall be 100% Magnetic particle tested.
e All re-bevelled pipe end shall be magnetic particle tested.
e Allrepair areas shall be verified by either LPT / MPT as directed by site in-charge

e  Liquid Penetratrant Test
e All repair areas shall be verified by either LPT / MPT as directed by Owner/ Owner’s
representative.
e  Weld Sampling
e 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:

e  Magnetic particle test

0 Method: ASME V-Art 7

0 Acceptance criteria ASME VIII Div | — App. 6 and API 1104.
e Liquid penetratant test

0 Method: ASME V-Art 6

0  Acceptance criteria ASMEVIII — Div | — 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 APl 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.

Technical Specification for Doc No. Rev m
Inspection and Testing of Production | GAIL-STD-PL-DOC-TS-008 0
Weld

Page 5 of 7




Engineering Standard

3.4

4.0

5.0

5.1

511

5.1.2

6.0

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.

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.

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.

ANNOUNCEMENT OF TEST RESULTS

The NDT results shall be sent to contractor by Owner / Owner representative/ TPl during normal
working hour in the following day as agreed with Owner.

Welding of tie-ins and repairs

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.

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.

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 AP1 1104 is applicable with the following req