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5.0      LIGHTING SYSTEM 
 

5.1 Illumination level in the plant area for calculation of lighting fixtures are as follows: 
 
                          Control room    500 Lux 

Electrical room               150 Lux 
Office room    300 Lux 
Process area    50 Lux 
Battery room    100 lux 
Other rooms    100 lux 
Road area     20 lux 
Open area     10 Lux 
 
 
Utilization factor   As per manufacturer's catalogue 
Maintenance factor -   0.6 for outdoor / 0.7 for indoor 

 
 
5.2 Type of Lighting Fixtures : 

 
        Battery Room   2x26 W LED Decorative Flame Proof Surface  
      Mounted Fixtures 
 
         Control room              2x36 W LED Decorative Recess mounted Fixtures  
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       Local area Near  
        the field Instrument            250 W HPMV FLP well glass fixtures or Equivalent 
         in Process area   LED FLP Light Fixture 
 
              Electrical room               2x36 W LED decorative surface mounted Fixtures 
 

Guard Room/Store room  2x26 W LED Decorative Recess mounted Fixtures 
 
Toilet/ Veranda  1x26 W LED Recess mounted Fixtures 
 
Gate Light  1x26 W LED Gate Top mounted Fixtures 

       
 
        Process area    250 W HPMV FLP well glass fixtures or Equivalent 
      LED FLP Light Fixture 
 
             Road     250 W HPMV or Equivalent LED Street Light Fixtures 
 
           Outdoor Area   2x250 W HPMV Flood Light Fixtures.  

 
 
5.5       All cables (Power & control) shall be armoured only including Lighting Cables.  
 

 
5.6      All type of Battery should be accommodated in battery room only. 

 
 
5.7       2 nos. 450mm dia exhaust fan shall be provided in Battery Room and Electrical Room, 1 no.    

300 mm dia Exhaust fan shall be provided in store/Toilet. Blade shall be FRP type. Exhaust fan in 
battery room shall be flameproof type. 

 
 
5.8  1200 mm sweep Ceiling fan shall be provided in Electrical Room, Store Room & Guard Room. 

 

6.0 ENCLOSURE PROTECTION OF EQUIPMENT  
 

  6.1 Weather Protection 
   

The electrical equipment installed indoor / outdoor shall have the following enclosure protection: 
IP for all station –  Indoor control room – IP-42,  

Indoor Switchgear Room – IP-52 
Outdoor – Ex-d 
Flood Light, Street Light – IP-55 
Other Outdoor-IP-55 

The above enclosure protection shall be in accordance with the Indian standard.  
  

  6.2 Safety enclosures in hazardous areas 
The types of enclosures that shall be used in the plants are the following:  

 
Flame proof (Ex-d)  

  Pressurized Electrical Equipment – Ex-p 
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6.3  Key Single-Line Diagram shall define the power distribution system, showing voltage levels, fault level 
of the bus, bus current rating, frequency, power supply sources, emergency distribution systems and 
system earthing methods, as well as protection and metering aspects of state electricity board. The 
document will be set up based on preliminary load data available at the start of the activity and the 
power distribution philosophy. 

 
 

 7.0    EARTHING, BONDING & LIGHTNING PROTECTION SYSTEM

7.1 All non – current carrying metal enclosures shall be bonded for earth continuity to the main earth 
Grid/earth bus. 

 
7.2          The minimum of two earth studs must be provided on the skid base, diagonally Opposite  to each 
 other, for connection to the main plant earth system. 

 
7.3         No. of earth pits shall be provided as per IS : 3043. All earthing materials shall be supplied as per 
 Technical Specification. 

 
i) 600 x 600 x 3 mm thick copper plate earth electrodes for UPS, RTU, Telecom, 

Instrument Control Panel, metering panel.  

ii) 65 mm dia X 3000 mm (L ) GI Pipe electrode for other  

 
7.4 All equipment earthing· shall be carried out as per IS : 3043, Minimum size of earth conductor to 
 be used shall be as given below:  
 
 
 Equipment       Conductor size 
 

Main Grid & equipment such as                50 X 6 mm GI Flat 
main Electrical Distribution Board etc  

 
 
Swtich Socket DB, UPS, DB, Lighting DB  25 x 6 mm GI flat /  

16 sq. mm GI rope 
 

Motors up to 15 KW     2.5 sq mm Copper PVC Wire 
Other equipment      2.5 sq mm Copper PVC Wire 

 
           Mechanical equipment / Vessels, tanks,               50 X 6 mm GI Flat 
           Pipe/cable racks, structure, fencing  
 

UPS, Telecom, RTU     10 Sq. mm Cu cable  
 
Field Instruments      2.5 sq mm copper PVC Wire  
  
10 sq. mm Cu armoured cable shall be used for Cu plate electrode interconnection of two earth pits 
 

7.5      Earthing electrode shall be GI pipe/ copper plate.  
 Minimum 2 Nos. Copper Plate Electrodes will be provided for RTU/SCADA/Control Panel 

equipment at new station.  
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 Minimum 2 Nos. Copper Plate Electrodes will be provided for Telecommunication System at 
new station.  

 Minimum 2 Nos. Copper Plate Electrodes will be provided for UPS system at new station.  
 
  GI pipe electrodes for new stations will be provided as per IS-3043 and as per site 

requirement, ( 2nos for neutral earthing of transformer as applicable ,4 Nos. near building & 2 
nos. for process area and 2 nos. separate earthing for lightning protection system ). All these 
earth electrodes will be interconnected. 

 Minimum 2 Nos GI pipe electrodes for Earthing fence for Customer End and Existing station. 
 Minimum 2 Nos Cu electrodes for Earthing of Metering skid at Customer End station. 

 
 

7.6       Lightning protection system shall be provided as per IS-2309. 
 
7.7 A board of 250 X 250 mm, 3mm thick GI plate shall be provided adjacent to all earth pits.  

Board shall display earth pit number, date of testing, test values & next due date, as per guide line of 
CEA. 

 

8.0 CABLES

Cables shall be supplied as per Technical Specification. Scope shall cover Design, manufacturing, 
testing at works, laying and commissioning at site. 
 

8.1         Power Cable 

1 Stranded Annealed Copper Conductor up to 16 mm2  

2 Stranded Aluminium Conductor from 16 mm2 and above  

3 XLPE insulation  

4 Inner and outer Sheath will be extruded  

5 Inner sheath will be ST2  

6 Steel strip/wire armoured  

7 Outer sheath of cable will be FRLS PVC, ST2 Type  

8 Voltage grade- 1100 V  

9 IS 7098, IS: 5831  

 
8.2        Control Cable 

 
 Stranded Annealed Copper Conductor 2.5 sq mm  

 PVC insulation type A.  

 Inner and outer Sheath will be extruded 

 Inner sheath and outer sheath will be ST1  
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 Steel strip/wire armoured  

 Outer sheath of cable will be FRLS PVC, ST1 type  

 Voltage grade - 1100 V  

 IS-1554 Part I, IS: 5831

8.3 Lighting Cable/Wire in conduit  

 2.5 mm2 stranded Copper PVC insulated wire in concealed PVC conduit will be used in 
Lighting fixtures/ flameproof fixtures.  

 4 core 6 mm2 stranded Copper will be used from outdoor lighting DB to junction box on the 
lighting poles.  

 
 3 core 2.5 sq. mm stranded copper cable (YWY} will be used from junction box on the 

lighting pole to lighting fixture.  
 

8.4  Switch Socket Cable / Wire in conduit  
 6 mm2 stranded copper PVC insulated wire will be used for split AC/lighting.  

 3 core 6 mm2 stranded copper cable (YWY) will be used from SSDB to Porta cabin, local 
panel, Telecom panel.  

 4cx4 Sq. mm Cu cable shall be provided from Distribution Board switch socket to Welding 
socket in electric room. 

8.5   Voltage Drops 

The maximum voltage drops in any feeder of the electrical system under steady state conditions at 
full load shall be within the limits as stated follows: 
 
- Cable between transformer secondary and MV Switchboard/PCC/PMCC  - 0.5% 
 
- Cable between MV Switchboard/PCC/PMCC  and motors   - 5% 
 
- Cable between MV Switchboard /Auxiliary Switchboard and    - 1 to 1.5% 
  Lighting Panel / Power Panel  
       
- Circuit between lighting panels and lighting points    - 3% 
 
- UPS outgoing circuit        - 5% 
 
- Cable between Switchboard and motor during starting maximum  - 15% 
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9.0 U.P.S. SYSTEM 
 
  Rating      5.0 KVA, 230 V AC, 1 Ph, N.  
 

Redundancy Parallel redundant UPS with 3Ph. 
Battery Charger, Phase selection logic 
& static stabilizer for By pass supply.  
 

                         Back-up Time of Ni-Cd Battery               12Hrs (2 Banks of 6 hours each), VRPP/VRFP  
                                                                                           Facility to isolate each Bank separately  
       Both Bank shall be independent to each other 
 

  Battery Charger     Minimum 25.0 KW 

  Configuration     i) 2x5.0 KVA single phase UPS in parallel 

redundant configuration shall be charging 

the batteries @ 0.2C operating only on grid 

power is available 

ii) 3 phase charger for charging the 

batteries when grid power is not available 

and power to the terminal is on mobile DG 

set @ 0.03C 

iii) UPS system should be able to 

communicate the RTU’s on modbus 

protocol. 

iv) UPS protection class shall be IP-52 

   

  UPS Sizing calculation to be submitted to Consultant / GAIL for review / approval. 
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1.0 SCOPE 

1.1 This specification covers the technical requirements of design, manufacture, assembly, 
testing at works and delivery in well packed condition of Silent Diesel Generator Set with 
Control Panel complete with all required accessories and control equipment to supply 
continuous electrical power. The Silent DG set shall comply with latest norms of CPCB for 
smoke, noise and emission level.

1.2 This specification shall be read in conjunction with Data sheet and scope of work 

1.3 The scope of supply shall include, but not limited to the following

a) Diesel engine, complete with all the required accessories and components. 

b) Generator set, for operation with the above diesel engine, complete with all the 
required accessories and components.

c) Fuel oil system comprising of fuel oil tank, filter, piping, valves, level indicator, fittings 
etc. 

d) Air intake system comprising of air blower, air filter etc. 

e) Lubrication oil system comprising of lube oil pump, filter, cooler, piping, valves, 
fittings etc. 

f) Air-cooled I Water cooled. 

g) Starting system complete with battery, battery charger, battery leads, control system 
etc. 

h) All inter connecting piping, valves and fittings up to the battery limit. 

i) First fill of lubricants. 

    j) Common base frame suitable for assembly of engine and alternator with    
accessories. Anti-vibration mounting pads shall also be supplied. 

k)        Acoustic enclosure to reduce the noise level to 75 dB at 1 meter from the enclosure. 

l)    Exhaust manifold complete with residential silencer with lagging, metallic expansion 
bellow and piping as per requirement.

m) All necessary instrument interlocks, controls with necessary annunciation and 
indication for monitoring and safe starting, and stopping of the SILENT D.G. SET, 
their auxiliaries complete with tubing and cabling.

n) DG control panel in Acoustic enclosure. 

o) Power and Control cable between control panel and all equipment within the battery 
limit including racks, earthing terminating materials etc.

p) All safety and protective devices.  
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            q) All other items, not specified here but, necessary for safe, satisfactory operation of 
SILENT D.G. SET.

r) Set of special tools and tackles required for installation and maintenance.

            s) Spare parts for 2 years. 

1.4 Erection, site testing and commissioning of the SILENT D.G. SET at site. 

1.5 Minor Civil foundation work as required 

2.0 STANDARDS TO BE FOLLOWED 

2.1 The design, manufacture and testing of the equipment covered by this standard shall 
comply with the latest issue of the following codes and other relevant Indian standard 
specifications unless otherwise specified in the Particular Technical Specification. 

i) Is 5514 - Diesel engines for general purpose.

ii) IS-10000 - Methods of test for internal combustion engine.

           iii) IS 10002 - Specification for Performance Requirements for constant speed 
compression Ignition (Diesel) Engines for General Purposes (above 
20KW) 

iv) IS 1460 - Diesel Fuels – Specification

v) IS 4722 - Rotating Electrical Machines.

vi) IS 13364 ( Part 2 ) - A C Generators driven by reciprocating internal   combustion 
engines. 

vii) Environment (Protection) 1986 with latest Amendment.

2.2 Equipment designed and manufactured to other national standards shall be 
Acceptable provided they are in no way inferior to the above mentioned standards.

2.3 The design and operation features of the equipment offered shall also comply with the
provisions of latest issue of the Indian Electricity Rules and other statutory regulations.     
The supplier shall, wherever necessary, make suitable modification in the equipment to 
comply with the above.

2.4 Wherever any requirement, laid down in this specification, differs from that in Indian
standard/IEC, the requirement specified here in shall prevail.

3.0 SERVICE CONDITIONS

3.1 Ambient Conditions

Max/ Min. Temperature - 50oC / 4oC

Design Temperature - 55oC

Relative Humidity 
Max/Min            - 90%  / 41%
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Altitude above Sea level - Less than 1000 MTS Ambient Air Temperature

Atmospheric pollution - Tropicalised to withstand the site condition
            Dust, vapour

Hazardous Area classification - As per hazardous area classification drawings. 

Classification shall be done as per IS-5572

For Plant - Temperature classification shall be as per
             IS-5572, IS-5571 and IS-8239

Control Room/ Electrical room/
Guard Room - Safe area
Battery room

3.2 System Details 

3.2.1 POWER SUPPLY VOLTAGE

Voltage - 415V + 10%
Frequency - 50 Hz + 5%
Phase & Wire - 3 Ph. N & 4W
Fault level - 25 KA for 1 Sec
Neutral Earthing - Solidly earthed

3.2.2 CONTROL SUPPLY VOLTAGE:

Voltage - 240V + 10%
Frequency - 50 Hz + 5%
Phase & Wire - 1 Ph. N & 2W

If the Control Supply Voltage is other than the Control Supply specified above, 
Contractor should arrange the control supply through control Transformer with 
MCCB/MCB.

4.0 OPERATING REQUIREMENTS

4.1 The SILENT D.G.SET shall be suitable for "black start" operation. The equipment 
offered shall be suitable for operating at their rated capacity continuously under the 
ambient conditions and voltage and frequency variations indicated. in Particular Technical 
Specification, without exceeding the temperature rise limits specified in relevant standards 
and without any detrimental effect on any part. 

4.2 The SILENT D.G.SET shall be designed for continuous operation at full load or  partial 
              load and have the capability to run at 110% of the MeR for one hour in every 12 hours.

4.3 In case of sudden application of full load at rated power factor the voltage drop shall 
not exceed 15% of the rated voltage . The rated voltage shall be restored within 1 second ' . 
The generator shall operate satisfactorily under sudden load rejection (up to full load ) .

4.4 The standby SILENT D.G.SET should start manually after prolonged idle period. Under 
such conditions, the auxiliary power shall not be available. The starting and lubrication 
system shall be suitably designed to take care of these conditions and allow easy, safe and 
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quick starting.

4.5 The SILENT D.G SET loading sequence is not automatic and hence need not be
defined  by Owner/client.

4.6 The SILENT D.G.SET shall be manually controlled and can be started manually both 
               from local panel and DG control panel in Acoustic enclosure. 

5.0 DIESEL ENGINE 

5.1 General Design Feature

5.1.1 The diesel engine shall be of multistroke, multicylinder with mechanical fuel injection
arrangement and complete with all the required accessories.

5.1.2 The engine output shall be at least 15% greater than the power required for the loads. 

5.1.3 The engine shall be suitable for trouble free operation with high speed diesel 
conforming to IS:1460.

5.5.4 The electric starting system shall comprise of starter motor, battery, battery charger, 
necessary cabling, required instruments and accessories. 

5.5.5 The sealed lead acid battery shall be heavy duty type and suitable for 20 successive
starting attempts of the engine without draining. The charger shall have both float I boost 
charging facilities. The battery shall be complete with suitable stand and other required 
accessories. 

5.6 Speed Governing System

5.6.1 The speed governing system of the diesel engine shall satisfy the following 
requirements:

• Steady state speed regulation shall be adjustable between 0 to 5% manually.
• Steady state speed regulation once fixed, shall not vary beyond +0.5%.

Transient speed regulation shall not exceed 4.5% of rated speed. Momentary under 
speed and over speed shall not exceed 2% and 8% respectively. 

• Recovery time shall be within 3 seconds. 

5.6.2 The governor system shall be mechanical type and provided with adequate scheme 
to control the speed in the event of failure of power to the governor. 

5.6.3 A mechanical over speed trip device shall be provided to operate at 110% of rated 
speed.

5.6.4 An engine mounted emergency push button shall be provided to trip the engine in 
case of emergency.

6.0 GENERATOR 

6.1 General Design Features 
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6.1.1 The generator shall be directly coupled to the engine by SAE flange.

6.1.2 The ingress protection class of the enclosure shall be IP22 as per IS:4691.

6.1.3 The generator and its accessories shall be capable of withstanding electrical, 
mechanical and thermal stresses while meeting the performance requirements.

6.1.4 The generator shall be synchronous AC. generator, star connected and shall have 
C.M.R. of specified output at 0.8 lag pf. at rated voltage and frequency.

6.2 Winding And Insulation 

6.2.1 The stator and rotor coils shall be made out of electrolytic grade copper conductors. 
    Successive coils shall be connected by accessible and well brazed joints. 

6.2.2 The coils shall be class F or H insulated and treated with tropical and fungicidal 
treatments.

6.2.3 The windings shall be dried, properly impregnated with suitable varnish to withstand 
the site conditions and properly baked. At least two additional impregnations and baking 
shall be applied to the assembled coil making a total of three impregnations and bakings. 
Finally the windings shall. be painted with special anti acid and anti alkali paints to withstand 
the site condition.

6.2.4 The leading wire between the windings and the outside terminals shall be through
                bushings.

6.3 Performance Requirement 

6.3.1       The generator and the diesel engine shall match properly to deliver the rated load 
     under the specified ambient and system conditions. 

6.3.2       The specified rating of the SILENT D.G.SET indicated are net electrical power output
required for owner's use and does not include the power required by the auxiliaries of the 
diesel set. The actual output rating of the generator to be offered by vendor shall take into 
account the power requirement of the auxiliaries, 15% extra margin.

6.3.3 The generator shall have an overload capacity of 10% for 1 hour in any consecutive 
Period of 12 hours after having attained the thermal equilibrium corresponding to the rated 
load. The terminal voltage shall be equal to the rated value. At the time of switching 'ON' 
the emergency loads, restarting or re-acceleration of squirrel cage motors shall be 
required, in addition to switching 'ON' of the lighting loads, which will be six times the rated 
load at power factor of 0.35 lagging. The generator and its accessories shall be capable of 
supplying this load at the above mentioned low power factor. Limitations, if any, shall be 
clearly indicated by the vendor. 

6.3.4 Largest Motor Starting Requirement 

The SILENT D.G.SET shall be designed such that it can start squirrel cage induction 
motor of specified rating by D.O.L. starting method when already loaded up to 70% of its 
rated load. The voltage dip at the generator terminal shall not exceed 10% of its rated 
voltage during the entire starting period which will not exceed 5 seconds. The bidder shall 
mention largest motor starting requirement for which the SILENT D.G. SET shall be 
designed. 

6.3.5 The short circuit ratio, of the generator at rated KVA and rated voltage shall not be less
than 0.5.
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6.3.6 The generator shall withstand 20% over speed for 2 minutes without any damage to 
any part. 

6.3.7    The generator shall be capable of withstanding the three phase short circuit at its 
terminals while operating at its voltage without sustaining any damage.

6.4 Excitation System
6.5
6.4.1 The generator shall be provided with static brush less excitation system comprising of 

shaft driven rotor exciter, thyristor and other associated items.

6.4.2 The capacity of the system shall be adequate to meet the performance and largest 
motor starting requirement of the generator.

6.5 Voltage Regulator 

6.5.1 The generator shall have electronic voltage regulators to be mounted on the control 
panel. The regulator system shall be suitable to meet the following requirements.

• Allow the generator to meet the performance requirements. 

• Prevent automatic rise of field voltage in the event of excitation supply failure. 

• Operated by the output current and voltage of the generator.

• Facility to regulate both locally and from DG control panel in Electrical room.

6.6 Terminal Boxes

6.6.1 All the terminal boxes shall have IP-21 degree of protection. 

6.6.2 The power terminal box shall be spacious and have adequate clearance between the
terminals and the cable gland for proper termination of required nos. of aluminium cables.

6.6.3 The power terminal boxes shall be provided with tinned copper sockets suitable for
crimping. 

6.6.4 The control terminal boxes shall be provided with pressure type terminal blocks. 

6.6.5 All terminal boxes shall be complete with a heavy duty double compression typealuminium 
cable glands suitable for the cable sizes required.

7.0 DG CONTROL PANEL

7.1 Requirements 

a) The control panel shall comprise of control & instrument section, , power & 
protection section and distribution section for satisfactory and trouble free 
operation of the set. 

b) The control and instrument section shall house the following: 

• All the required controlling elements for the engine, generator and exciter
control.
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• Panel mounted instrument.

• The required protective devices for the engine. 

•           The audiovisual annunciation system indicating abnormal operating 
conditions.

• All other items, as required

•            Control switches and indicating lamps.

• voltage regulator.

c) The power and protection section shall house the following:

• MCCB, with in-built OIC & SIC protection, C.T.s Ammeters, Voltmeters,           
KWH meters, Frequency meters, ONIOFF indicating lamps, control switches etc. for the 
control of generator.

d) The distribution section shall house the following: 

•          D.C. battery charging equipment required for the start up and control of the 
SILENT D.G.SET. The charger shall be complete with float and boost charging 
arrangement manual mode

7.2 General Design Features 

7.2.1 The DG control panel shall be free standing, floor mounting metal clad cubicle type in
construction dust / damp and vermin proof type equivalent to IP-52 as per IS:2147.

7.2.2 The thickness of sheet steel members shall not be less than 2/1.6 mm for cold rolled 
steel. Suitable reinforcement, wherever necessary, shall be provided. The  
base channel shall be more than 3 mm thick.

7.2.3 The door hinges shall be concealed type. All threaded screws in the removable parts shall
be provided with retaining rings. 

7.2.4 All the components shall be accessible for checking and taking off without the necessity of
removing the adjacent ones. Their mounting shall be accessible and ensure the 
necessary degree of safety.

7.2.5 The meters, switches and lamps shall be flush mounted type. 

7.2.6 The bus bars shall be for three phase and neutral and made of electrolytic copper or
aluminium of required cross section and PVC sleeved. These shall be amply sized to
carry the rated continuous current under the specified ambient temperature without 
exceeding the total temperature of 85°C.

7.2.7 The clearances and creepage distance shall not be lower the values specified below: 

i) Minimum clearance between two live conductors - 20 mm.

ii) Minimum clearance between live parts and accidentally dangerous part - 20 mm.

iii) Minimum creepage distance - 28 mm/KV.
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7.3 Control Wiring 

7.3.1 The DG control panel shall be completely factory wired and ready for external
connections.

7.3.2 The wiring shall be carried out with flexible stranded PVC insulated copper conductor
cables for 1100 volts grade.

The size of wires shall be as follows: 

   CT. Circuit - 2.5 sq. mm. Coppe

Control circuits - 1.5 sq. mm. Copper.

7.3.3 All wiring shall be marked in accordance with 18:375. Numbered Ferrules reading from 
the terminals outwards shall be provided at both ends of all wiring for easy identification. 
These shall be interlocking type plastic ferrules.

7.4 Control Fuses

The fuses shall be of non-deteriorating HRC cartridge link type and conform to 18:2208. 
They shall be suitable for the load and the service required in the circuit.

7.5 Current Transformers 

7.5.1 C.T's shall be cast resin, accuracy Class 1 as per 1S:2705, for metering.

7.5.2 All the C.T's shall be provided with terminals and shorting links. One of the terminals of 
the C.Ts shall be earthed. The polarity of the C.Ts shall be clearly marked.

7.6 Instruments And Metering

7.6.1 All instruments shall be flush mounting type with square face of 96 X 96 mm. They shall
be tropicalised and dust tight. Make and type of instruments shall be as approved.

7.6.2 Marking of the scale shall be black on white background and suitable for direct reading.

7.6.3 Zero adjusters shall be provided for operation from the front of the cases.

7.6.4 All indicating instruments shall be moving iron spring controlled type of class 1.5 accuracy 
as per 18: 1248.

7.6.5 The KWH meter shall be as per 18:732 and provided with test blocks for current and
voltage coils for testing them at site without interrupting their recording while in service.

7.6.6 The following instruments shall be provided.
i) Voltmeter with selector switch 1 No.

ii) Ammeter with selector switch 1 No.

iii) Frequency meter 1 No.
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iv) Power factor meter 1 No. 

v) KWH meter 1 No.

7.7 Signal Lamps 

LED type signal lamps shall be provided to indicate the various circuit conditions 
       and these shall be placed at suitable height.

7.8 Name Plate

7.8.1 The panel shall have a large name plate on the top to indicate is name and designation.

7.8.2 All control switches, push buttons, lamps etc. shall have function identification labels.

7.9 Cable Termination 

Necessary cable glands and lugs for power and control cables shall be provided.

7.10 4 POLE MCCB - Moulded Case Circuit Breaker

a) MCCB shall confirm to relevant ISS/International standard.

b) MCCB shall have Trip free mechanism.

c)      Short Circuit and O/C, Circuit mechanism.

8.0 INSTRUMENTATION

8.1 The instrumentation requirement shall include field / panel mounted instruments, push
buttons, lamps, audio-visual alarm system and other accessories as required.

8.2 The provision required in the control panel board shall include the followings:

• Fuel oil day tank level indicator

• Audio-visual alarm system for:

a) Low lube oil pressure

b) All shutdown condition

c) Other abnormal conditions, as required

• Shutdown system for: 
a) Minimum lube oil pressure 

b) Other faults, as required

• Engine control system complete with:

a. Remote / manual switch

b. Push buttons and other control equipment for manual start



Standard Specification

TECHNICAL SPECIFICATION FOR DIESEL 
GENERATOR

Doc No. Rev
GAIL-STD-EL-DOC-TS-001 0

Page 12 of 20

c. Equipment and circuitry for pre-start priming, if required

d. Equipment and circuitry for repeated attempt to start.

e. Indicating lamps for fail to start

f. Audio visual alarm as specified and required

g. Instrumentation as specified and required

h. Operation hour counter

i. All other items, as required.

8.3 The field mounted instruments shall include the followings:

a) Pressure gauge for lube oil.

b) Fuel oil day tank low-level indicator.

c) Other items, as required.

8.4 The supply shall be complete with all instrument erection materials with 10% extra 
provision

8.5 All instruments shall be suitable for site maximum ambient temperature. All electrical and 
electronic instruments shall be tropicalised and fungus proof.

9.0 ACCESSORIES

The SILENT D.G.SET shall be complete with all required accessories, whether indicated or     not, 
to make the installation complete in all respects and to ensure its safe and proper operation.

10.0 ACOUSTIC ENCLOSURE 

The acoustic enclosure shall be made of 2 mm (Min) CRCA sheet. The salient feature of the acoustic 
enclosure are: 

i. The enclosure shall be of modular construction with provision to assemble and dismantle easily at 
site. 

ii. The sheet metal components shall be hot dip seven tank pretreated before 
powder coating. 

iii. The enclosure shall be powder coated ( inside as well outside) with a special 
pure polyester based powder. All nut & bolts! external hardware shall be made from stainless 
steel. 

iv. There shall be provision for filling fuel from outside the enclosure with locking 
arrangement. 

v. External drain plugs shall be provided for draining lube oil and diesel. 
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vi. The door shall be gasketed with high quality EDPN gaskets to prevent leakage of 
sound. 

vii. The door handles shall be lockable type. 

viii. Sound proofing of the enclosure shall be done with high quality Fibre glass frock 
wool/ mineral wool conforming to IS : 8183 . The insulating material for sound proofing shall be 
further covered with fibre glass tissue and perforated sheet. 

ix. Acoustic hoods with noise splitters, if required , shall be used to block and 
reduce the sound leakage. 

x. A high efficiency residential silencer along with associated piping and flexible bellow shall be 
provided in the enclosure to reduce exhaust noise. 

Xl. Specially designed attenuators shall be provided to control sound at air entry and 
exit points . 

xii. Adequate ventilation shall be provided to meet total air requirement. If required, a 
blower shall be provided to meet total air requirement. 

xiii. Temperature of enclosure should not exceed beyond 5°C of ambient temperature 

xiv. The enclosure shall be provided with high enclosure temperature safety trip. 

xv. There shall be provision of emergency shut down from outside the enclosure. 

xvi. There shall be arrangement for illuminating the enclosure from inside. 
xvii. Noise level shall be 75 dB (A) at 1 m distance from enclosure. 

xviii Earthing points on the body of the enclosure shall be isolated through DMC 
insulator mounted on the enclosure. 

11.0 COUPLING AND MOUNTING ARRANGEMENT   

The engine and alternator shall be directly coupled by a SAE flange and mounted  through AVM pads 
on a heavy duty steel base frame . The arrangement ensures that there will be no chance of 
misalignment of the SILENT D.G. SET and vibrations of the SILENT D.G. SET shall not be 
transmitted to the base frame and to the enclosure .The local control panel shall be mounted on the 
base frame of the enclosure. The fuel tank shall be mounted in the base of the enclosure . The battery 
shall be kept in a separate tray inside the enclosure.

12.0 PAINTING 

The enclosures, after suitable pre-treatment, shall be painted with two coats of anti rust paint followed 
by two coats of anti-corrosive epoxy based paints.

13.0 TESTS AND INSPECTION

13.1 All routine tests as per relevant standards shall be carried out in the presence of 
purchaser's representative. 
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13.2 The SILENT D.G. SET shall be tested for output, general performance, overloads and
other tests sufficient to prove the correctness of the design both at works and at site.

13.3 In addition, the equipment shall be subjected to stage inspection during process of
manufacture at works and site inspection.

13.4 These inspections shall, however, not absolve the vendor free from his responsibility for
making good any defect which may be noticed subsequently. 

13.5 Third party inspection shall be arranged by the contractor and charge so incurred shall 
be borne by the contractor .

14.0 SPARES 

Item wise unit prices for spare parts with recommended quantity shall be quoted along with main 
equipment. The spares quoted shall include, in addition to, the items listed in Annexure-I, any other 
spares considered to be necessary.

15.0 DRAWING AND DOCUMENTS
Drawings and documents as per Annexure-II shall be supplied. All drawings and documents shall 
have the following descriptions written boldly.

• Name of client

• Name of consultant

• Project I Plant name

• Order no. 

• Description of equipment.

16.0 DEVIATIONS
Deviations, if any, from this standard shall be clearly indicated in the offer with reasoning. Deviations, 
if any, from the data indicated in specifications sheet shall be shown clearly by encircling it and the 
revised data shall be indicated besides the same.

17.0 PACKING
17.1 The equipment shall be properly packed before dispatch to avoid damage during

transport, storage and handling.

17.2 The equipment shall be wrapped in polythene to make it water proof. Bags of silica gel
shall be kept inside to absorb moisture present during transport and storage. An additional wrapping 
with bitumen paper shall also be provided before the equipment is packed in wooden crates.

17.3 A sign indicating the position of the equipment placed during transport and storage shall 
be clearly marked. Also proper arrangement shall be provided to handle the equipment.
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ANNEXURE – I

1. LIST OF SPARES – MANDATORY

A. The spare parts as listed below shall be quoted for the DG set along with the offer with itemwise unit 
prices:

Rings of various types and sizes
Bearings of various types and sizes
Gaskets of various types and sizes
Lube oil filters
Fuses of all ratings

2. LIST OF SPARES – FOR 2 YEARS OPERATION

A. MOULDED CASE CIRCUIT BREAKER (OF EACH RATING)

i) Complete Breaker Assembly

B. SWITCHES (OF EACH RATING)

i) Assembled switch in open execution

ii) FUSES Single pole moving blade assembly

iii) Single pole base assembly

C. FUSES (OF EACH RATING)

i) Fuse links

ii) Fuse fittings

D. CONTROL SWITCHES

i) Trip-Neutral-Close Control Switch

ii) Local-Remote Selector Switch

iii) Heater Switch

iv) Thermostat

v) Ammeter Selector Switch

vi) Voltmeter Selector Switch

vii) Push Button

viii) Push Button element

ix) Push Button Actuator of each type.

E. CONTRACTOR (OF EACH RATING)
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i) Contractor with Auxiliary Contacts

ii) Operating Coil

iii) Auxiliary Contact Block

F. INDICATING LAMPS

i) Indicating lamps globes of each colour

ii) Indicating lamp fittings

iii) Indicating lamp bulbs

G. METERS

i) Ammeter

ii) Voltmeter

H. PROTECTIVE RELAYS

i) Relays
ii) Thermal overload relay of each type

NOTE: All spare parts shall be identical to the parts used in the distribution boards.
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ANNEXURE – II

The following documentation shall be provided:
a) Technical Particulars
b) General arrangement and foundation drg For all the equipment
c) GA, schematic and wiring diagram of control panel.
d) Terminal arrangement drg. And interconnection
e) Sectional view of D.G. set
f) Illustrative and descriptive literature.
g) Catalogue for bought out accessories
h) Installation, operation & maintenance manual
i) Type test certificates for engine, alternator and circuit breaker
j) Guarantee certificate
k) Spare parts list with identification
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ANNEXURE – III

PROJECT SPECIFIC REQUIREMENT OF SILENT DIESEL GENERATOR SET

1. GENERAL

1.1 DG Control Panel - To be mounted inside Acoustic   
Enclosure

1.2 Maximum Temperature - 50 C
1.3 Minimum Temperature - 4 C
1.4 Design Temperature - 55 C
1.5 Relative Humidity - 100%
1.6 Altitude Above Sea Level - Less than 1000M
1.7 Atmospheric Pollution - Dust and vapour
1.8 Acoustic Enclosure - REQUIRED
1.9 Location - Out door
1.10 Erection , Site Testing And Commissioning - Required
1.11 Noise , Emission  and Smoke Limit Norms - As per Latest Amendment of 

Environment (Protection ) Act , 1986

2. MAIN POWER SYSTEM DETAILS

Voltage % - 415 V 10%
Frequency % - 50 HZ 5%
Fault Level - 25 KA for 1 Sec.
Earthing mode - Solidly earthed.

3. AUXILIARY POWER

- 230 V, 50 HZ, 1P, N

4. GENERATOR

Rated output power - 40 KVA  
Rated Voltage - 415 V 5%
Rated Frequency - 50 HZ 1%
Power factor - 0.8 (lagging)
Type of Cooling - Air Cooled / Water Cooled
Insulation class of Generator - F/H 
Type of Excitation - Self excited and self regulator.
Voltage regulation - Less than 2%

Harmonic Content - Less Than 3%
Over load capacity - 10% for one hour in every 12 hours

- 50% for 30 seconds
Over Speed - 120% for 2 minute
Degree of Protection - IP 23 for Generator.

- IP 52 for Control Panel
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5. SPECIFIC FEATURES OF SILENT  D.G. SET

5.1 Governor - Mechanical Governor

5.2 Battery Charger (Input 230 V AC) - To  charge the Battery  of Silent D.G. 
Set running & when its OFF.

5.3 A.V.R. - YES

5.4 Automatic/Manual Starting - Manual starting  from DG control panel  
through Battery

5.5 DG Control Panel Control panel shall be mounted in the 
acoustic enclosure

- 1 No.  4Pole 100 A MCCB

- 1No. Ammeter / Voltmeter / Frequency/ 
Power Factor/ KWH Meter , Voltmeter 
& Ammeter selector Switch. All meter 
shall be Digital type.

- 3 NOS. 75/1A  Class 1 CT’s

- Indication lamps for load on & set 
running

- MCB’s as required for control supply

6. FUEL STORAGE TANK
- Capacity for 12 hours operation.

7. ACOUSTIC ENCLOSURE 
- Modular construction
- All the four walls & roof to be  covered  

with Insulating material conforming to 
IS:8183 for sound proofing 

                                                                    - Minimum thickness of insulating 
material 75mm   

- Minimum Density of Insulating Material 
64 Kg / m3

- Insulating material compressed 
between  Fibre glass cloth/ vinyl sheet 
and  nonferrous perforated sheet for 
anti droning effect

- Special Residential silencer  to control 
exhaust noise

- Specially designed attenuators to 
control sound at air entry to the 
enclosure and exit from  the enclosure

- DG Set mounted on specially designed 
anti vibration pads. 

- Lifting arrangement of DG set in the 
base frame

- High quality EDPN gaskets on all the 
doors. Lockable type door Handles

- Adequate ventilation to meet air 
requirement for combustion and heat 
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removal

8. NOISE LEVEL
- Less than 75 dB at a distance of 

1meter from Acoustic Enclosure

NOTE:-
1.   Silent DG set rating shall be 40 KVA Complete with DG Control Panel.
2. Separate Potential free contacts for DG ON & separate potential free contact OFF status shall be 

provided for owner’s use in SCADA system. 

* * * * *
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1.0 Scope

This specification covers the requirement of design, fabrication, testing, packing and supply of 
Medium voltage fixed type distribution board in single front execution required for receipt, 
control and distribution of power to various medium voltage consumers of the package 
equipment.

2.0 CODES AND STANDARDS

2.1 The equipment shall comply with the requirements of latest revision of following standards 
issued by BIS unless other wise specified. 

IS: 772 AC Electricity Meters

IS: 1248 Direct acting electrical indicating instruments

IS: 2705 Current transformers

IS: 2824 Method for determining the comparative tracking index of solid 
Insulating materials under moist conditions

IS: 3156 Voltage transformers 

IS: 3231 Electrical relays for power systems protection.

IS: 3618 Phosphate treatment of iron and steel for protection against 
corrosion.

IS: 5082 Material data for aluminium bus bars.

IS: 5578 Guide for marking of insulated conductor. 

IS: 6005 Code of practice of Phosphating of iron and steel. 

IS: 8623 Factory built assemblies of switchgear and control gear for voltages 
upto and including 1000 V AC and 1200 V DC. Part -II particular requirements 
for bus bar trucking systems (bus ways). 

IS: 11353 Guide for uniform system marking and identification of conductors and apparatus 
terminals.

IS: 13703 Low voltage fuses.

IS: 13947 LV Switchgear and control gear. (Part-1 to Part-5)

2.2 In case of imported equipment standards of the country of origin shall be applicable if these 
standards are equivalent or stringent than the applicable Indian standards. 

2.3 The equipment shall also conform to the provisions of Indian Electricity rules and other 
statutory regulations currently in force in the country.

2.4 In case Indian standards are not available for any equipment, standards issued by IEC/BS / 
VDE/ IEEE/ NEMA or equivalent agency shall be applicable.
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2.5 In case of any contradiction between various referred standards / specifications / data sheet and 
statutory regulations the following order of priority shall govern: 
- Statutory regulations
- Data sheets
- Job specification
- This specification
- Codes and standards

3.0 GENERAL REQUIREMENTS

3.1 The offered equipment shall be brand new with state of art technology and proven field 
track record. No prototype equipment shall be offered. 

3.2 Vendor shall ensure availability of spare parts and maintenance support services for the 
offered equipment at least for 15 years from the date of supply. 

3.3 Vendor shall give a notice of at least one-year to the end user of equipment and LEPL
before phasing out the product/spares to enable the end user for placement of order for 
spares and services. 

4.0 SITE CONDITIONS

4.1 The switchboards shall be suitable for installation and satisfactory operation in a 
pressurized substation or in substation with restricted natural air ventilation in tropical, 
humid and corrosive atmospheres. The switchboards shall be designed to operate under 
specified site conditions. If not specifically mentioned a design ambient temperature of 
50° C and altitude not exceeding 1000 meters above mean sea level shall be considered.

4.2 All the equipment described in this specification is intended for continuous duty at the 
Specified ratings under the specified ambient conditions unless indicated otherwise. 

5.0 DESIGN AND FABRICATION REQUIREMENTS

Medium voltage distribution board shall meet the requirements of medium voltage 
distribution board data sheet, and following requirements of this specification in addition 
to the general requirements as per latest editions of applicable Indian standards.

5.1 The distribution board shall be free standing, suitable for wall/floor mounting, with 
complete front access for operation and maintenance. The distribution board shall be 
fixed type in single front execution, assembled in single line up, metal enclosed, fully 
compartrnentalised, totally segregated compartments for feeders, cables and bus bar, dust 
and vermin proof suitable for indoor installation.

5.2 Distribution board enclosure shall provide a degree of protection not less than IP-42 as 
per applicable IS.

5.3 The switchgear shall be assembled out of vertical panels of uniform height not exceeding 
2450 mm. The maximum height of the operating handle/switches shall not exceed 1900 
mm and the minimum height not below 300 mm.

5.4 The distribution board shall be designed to ensure maximum safety during operation, 
inspection, and connection of cables, relocation of outgoing circuits and maintenance 
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with the energized bus bar system and without taking any special precautions. The 
switchgear shall permit maximum interchangeability and shall be extensible on either 
side.

5.5 The distribution board shall be sheet steel clad with the frame fabricated out of 2mm 
cold rolled sheet steel and doors/covers out of 1.6mm cold rolled sheet steel, having 
heavy duty integral base frame for each vertical panel. 

5.6 All hardware shall be corrosion resistant. All joints and connections of the panel 
members shall be made of galvanised, zinc passivated or cadmium plated high quality 
steel bolts, nuts and washers, secured against loosening.

5.7 All openings, covers and doors shall be provided with neoprene gaskets around the
perimeter to make the distribution board dust and vermin proof. Suitable lifting hooks 
shall be provided and each shipping section for ease of lifting of switchboard.

5.8 All metal surfaces shall be thoroughly cleaned, degreased to remove mill scale, rust, 
grease and dirt. Fabricated structure shall be pickled and then rinsed to remove any trace 
of acid. The under coat shall be prepared by applying a coat of phosphate paint and a coat 
of yellow zinc chromate primer. The distribution board shall be powder coated. Pre-
treatment of the distribution board shall be done by 7 tank process before powder 
coating. The final paint shade shall be as per manufacturer standard unless specified 
otherwise.

5.9 The distribution board shall be suitable for bottom cable entry unless specified otherwise 
and shall be provided with removable gland plates unless otherwise specified. The 
distribution board shall have a separate cable alley for each vertical panel with cable 
tying arrangement. The width shall be sufficient to accommodate the required number of 
cables. However, in any case it shall not be less than 200mm width. The cable alley shall 
be provided with a suitable hinged door. Required number of single compression nickel 
plated brass cable glands and tinned copper compression type lugs for all power and 
control cables shall be included in the vendor's scope of supply.

5.10 The distribution board shall comprise of incoming load break switch/MCCB/Switch Fuse 
Unit Panel, Contactor, outgoing switch fuse/MCCB, MCB/ contactors feeders, motor 
starter feeders, control supply transformers, both power and auxiliary/control bus bars, 
cable termination compartment etc. All these shall be housed in independent 
compartments separated from each other by metallic barrier.

5.11 Main horizontal bus bars shall be provided at the top in separate compartment. Vertical 
bus bars required for connection between main bus bars and outgoing feeders shall be in 
separate vertical chamber. One set of vertical bus bars can be provided for feeding 
outgoing feeders in two panels on either side of the vertical bus bar.

5.12 All components including bus bars and cable termination shall be accessible only from
the front side for repair and maintenance.

5.13 Each outgoing feeder shall be in multitier arrangement having minimum height of 
individual module as defined in distribution board data sheet. All feeders shall be of 
modular design with height in multiple of standard unit size.

5.14 Number and rating of feeders shall be as per package vendor's electrical load list/single 
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line diagram. The components rating and type for various types of outgoing feeders such 
as motor feeders shall be selected based on package requirement and shown in data 
sheets.

5.15 All auxiliary devices for control, indication, measurement and protection except the 
bimetallic relays shall be mounted on the front side of the respective compartment. 
Components requiring frequent inspection during operation shall be easily accessible.

5.16 Each vertical panel shall be provided with anti condensation heater rated for 240VAC 
supply, provided with a switch fuse and thermostat having variable setting range of 30-
70º C. Adequate space shall be provided for termination of incoming and outgoing 
cables.

5.17 Main bus bars shall be of high conductivity Electrical Grade aluminum having uniform 
current rating throughout their length. Horizontal and vertical bus bars shall be sized 
depending upon the maximum expected current and to limit the specified maximum 
operating temperature at specified design ambient temperature. Bus bar shall be designed 
to withstand thermal and mechanical stress due to short circuit current.

5.18 The maximum operating temperature of bus bars including joints at the maximum design 
temperature inside the panel shall not exceed 95°C under normal operating conditions.

5.19 Minimum clearance between live parts, between live parts/neutral to ground shall be 19 
mm.

5.20 Adequately sized auxiliary copper bus bars running horizontally in a separate enclosure 
shall be provided for space heaters, control supply and metering requirements. Necessary 
tee-off connections shall be used for distributing auxiliary supply to each vertical panel.

5.21 All horizontal and vertical bus bars shall be insulated with heat shrink PVC sleeves of 
1100 V grade and removable shrouds shall be provided for joints. All bus bars shall be 
prominently marked with Red; Yellow and Blue colour rings for easy phase identification 
at regular interval and at every power tap off point and designed to withstand specified 
short circuit currents for one second.

5.22 Copper earth bus of 30x6 mm size for fault level upto 31.5 KA and 50x6 mm2 size for 
fault level above 31.5 KA shall be provided throughout the length of the distribution 
board with provision for interconnection to earthing grid at two ends. All non-current 
carrying metallic parts of the mounted equipment shall be earthed. Doors and movable 
parts shall be earthed using flexible copper connections.

5.23 Inside the distribution boards, the wiring for power, control, signaling protection and 
instrument circuits shall be done with PVC insulated copper conductors having 
660/1100 V grade insulation. 

5.24 For modules rated above 100 Amp. Preferably copper strip connection shall be used. 
Minimum size of control wire shall be 1.5 mm2 coppers for circuits having fuse rating 10 
Amp. or less. For higher fuse rating control circuits, min. 2.5 mm2 copper conductor shall 
be used. Each wire shall be identified at both ends by self-sticking wire marker tapes or 
PVC ferrules. Transparent shrouds shall be used on outgoing power terminals.
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5.25 Clamp type terminals shall be acceptable for wires upto 10 mm2 size, for conductors 
larger than 10mm2 bolt type terminals with crimping lugs shall be provided. Each wire 
shall be terminated at a separate terminal. A minimum of 10% spare terminal shall be 
provided on each terminal block. Shorting links shall be provided for all CT terminals.

5.26 All motor starting shall be DOL type unless otherwise specified. 240 V AC control 
supply for motor starters shall be derived from a common 415/240 V adequately sized 
transformer for each bus section.

5.27 Components of the similar modules of same sizes shall be identically located and wired.
Control supply change over switch shall be provided in case the distribution board is with 
two bus-sections. Identical modules shall be designed such that these can be interchanged 
in case of emergency.

6.0 EQUIPMENT SPECIFICATION

6.1 The number of modules in the panel shall not exceed six for motor starter feeders and 
eight for switch fuse/MCB/MCCB feeders. The minimum size of module shall be 300 
mm and 200 mm for starter and switch fuse feeders. The incomer and bus coupler 
module sizes for ratings upto 400 A shall be half the panel size. For higher ratings they 
shall be housed in single panel.
The module door shall be so interlocked that it shall not be possible to open the door 
with switch/MCCB in closed position. Defeat interlock facility shall be provided.  

6.2 All fuses shall be non-deteriorating HRC cartridge, pressure fitting link type.

6.3 The contactors shall be air break type having AC-3 duty rating as per package 
requirement. All contactors shall be provided with 2 NO + 2 NC potential free spare 
auxiliary contacts wired to the terminal block for owner use.

6.4 Thermal overload relays shall be three elements; positive acting ambient temperature 
compensated type with adjustable setting range and built in protection feature against 
single phasing. Bimetal relays shall be manually reset type with the reset push button 
provided on the cubicle door.

6.5 Current transformers for metering shall have an accuracy class 1.0 and instrument safety 
factor less than 5. However accuracy class of 3.0 is acceptable for ammeters only for 
outgoing feeders. Protective current transformers shall have an accuracy class 5P and an 
accuracy limit factor greater than 10.

6.6 All measuring AC instruments shall be moving iron, flush mounting type and of 96 x 96
mm and 72 mm x 72 mm square pattern instruments for incomer and outgoing feeders 
respectively. Accuracy class shall be 1.0 for KW/KWH meter and 1.0 for ammeter and 
voltmeter. Ammeters for motor feeders shall have a non- linear compressed scale at the 
end to indicate motor starting current and red mark for the normal current.

6.7 All selector switches shall be rotary back-connected types having a cam operated contact 
mechanism with knob type handle. Ammeter selector switch shall have make before 
break feature on its contacts. 

6.8 Indicating lamps shall be suitable for 6.0 V AC, complete with built in 240/6V 
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transformers. Lamps shall be provided with translucent covers to diffuse light. 
Alternately clustered LED type indicating light with minimum 8mm-diameter size shall 
be considered. The following indicating colours shall be used.

Close/on : Red
Open/off : Green
Fault trip : Amber
Control supply on : White

Push button colours shall be as follows: 

Stop/ open/emergency : Red
Start/close : Green
Reset/test : Yellow/Black/White 

'Stop' push buttons for motor control feeders shall have stay put feature. 

All motor starter feeders shall have Stop and Reset push buttons and On and Trip 
indication lamps.

6.9 A centrally located engraved nameplate shall be provided for the switchboard. Each 
module shall have engraved nameplate-bearing data as per approved drawings. Name 
plate or polyester adhesive stickers shall be provided for each equipment mounted on the
switchboard. Identification tags shall be provided inside the panels matching with those 
shown on circuit diagram. Special warning labels shall be provided on removable covers 
or doors giving access to cable terminals and bus bars.

6.10 At least 20% spare feeders of each rating of outgoing feeders subject to a minimum of 
one feeder of each rating shall be provided in the switchboard.

6.11 Sizing and selection for components of Distribution board shall be submitted to 
PMC/Owner for review/approval.

7.0 INSPECTION, TESTING AND ACCEPTANCE

7.1 In addition to the expediting/inspection activities being undertaken by the package 
vendor, distribution board shall be subject to inspection by LEPL/Owner or by an agency 
authorised by the owner. All necessary information concerning the supply shall be 
furnished to LEPL/Owners inspectors. Two weeks notice shall be given to LEPL/owner 
for witnessing the final testing of the complete assembly to ensure satisfactory operation 
of all components.

7.2 Tests shall be carried out at the manufacturer works under his supervision and at his cost.

7.3 All routine tests as specified by the applicable standards and codes shall be conducted. 
Type tests certificates of a recognized testing organization shall be furnished with the
bids. The vendor shall also submit the guaranteed technical particulars with the bids.
Type test certificates shall not be older than 5 years.

7.4 In addition, specified tests shall be conducted to check mechanical and electrical 
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operation and the control wiring to specification and schematic drawings.

7.5 Acceptance tests shall be as follows:

7.5.1 A general visual check shall be carried out. This shall cover measurement of overall 
dimensions, location, number, and type of devices and their ratings as per bill of 
materials, terminal blocks, location and connection of terminals.

7.5.2 Manual and electrical operation of switches, contactors, relays etc. under various 
conditions of supply voltage.

7.5.3 Insulation resistance of the main and auxiliary circuit shall be checked.

7.5.4 Operation check for every control function as per the schematic diagram by manually 
simulating the actual operating conditions.

7.5.5 Primary injection test to check winding of current transformers, ammeter, ammeter 
selector switch and correctness of wiring connection between them.

7.5.6 Relays shall preferably be tested with secondary injection test equipment.

7.6 For equipment bought from other sub-suppliers certified test reports of tests carried out at 
the manufacturer's works shall be submitted. Normally all routine tests as specified in the 
relevant standards shall be conducted by the sub-supplier at his works. In addition type 
test if specified shall be additionally carried out and witnessed by the owner at 
CPRI/approved testing authority.

8.0 PACKING AND DESPATCH

All the equipment shall be divided in to several shipping sections for protection and ease 
of handling during transportation .The equipment shall be properly packed for 
transportation by ship/rail or trailer. The panels shall be wrapped in polyethylene sheets 
before being placed in wooden crates /cases to prevent damage to the finish. Crates /cases 
shall have skid bottoms for handling. Special precaution notations such as Fragile, This 
side up, center of gravity, weight, Owner's particulars, Purchase number etc. shall be 
clearly marked on the package together with other details as per purchase order. The 
equipment may be stored outdoors for long periods before installation. The packing 
should be suitable for outdoor storage in areas with heavy rains and high ambient 
temperature unless otherwise agreed.

* * * * *
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1.0 SCOPE

This specification along with data sheets covers requirements for design, manufacture, testing at works 
and supply of Flame Retardant Low Smoke (FRLS) PVC cables and cable terminating accessories for 
medium voltage systems. 

2.0 STANDARDS

2.1 The cables and cables jointing & terminating accessories shall comply with the latest edition of the 
following standards as applicable:

IS: 1554 [Part-I] PVC insulated (heavy duty) electric cables.
IS: 7098 Cross-linked polyethylene insulated PVC sheathed. 
IS: 8130 Conductors for insulated electric cables and flexible cords. 
IS: 5831 PVC insulation and sheath of electric cables.
IS: 3975 Mild steel wires, strips and tapes for armouring of cables. 
10810(Part 41) Methods of  test for cables: Mass of zinc coating on steel armour.
IS: 209 Specification for zinc.
IS: 3961(Pt-2) Recommended current ratings for cables: Part - 2 PVC Insulated and PVC

sheathed heavy-duty cables.
IS: 10418 Drums for electric cables. 
IS: 10462 (Pt-I) Fictitious calculation method for determination of Dimensions of protective

coverings of cables: Part - I Electrometric and thermoplastic insulated cables
IS: 10810 (Pt-58) Oxygen Index test. 
IS: 10810 (Pt 61) Flame Retardant test. 
IS: 10810 (Pt 62) Fire resistance test for bunched cables. 
IEC: 60332-3 Tests on electric cables under fire conditions. 
IEC: 60502 Extruded solid dielectric insulated power cables for rated Voltages from 1 kV.up 

to 30 kV.
IEC: 60540 & 60540A Test methods for insulation and sheaths of electric Cables.
ASTM: D2863 Standard method of test for flammability of plastics using oxygen index

method. 
ICEA S-61-402 Thermoplastic insulated wire and cable for transmission and distribution of 
NEMA-WC5 electrical energy.
ICEA S-66-524 Cross-linked thermosetting polyethylene insulated wire and cable for
NEMA-WC7 transmission and distribution of electrical energy.

SP: 30 (BIS) Special Publication – National Electrical Code.

IS: 10810 Method of Test for cables; Part 43 Insulation resistance.
(Part 43)
IS: 10810 Method of Test for cables: Part 45 High voltage test.
(Part 45)
OISD 147 Inspection and safe practice during electrical installation
OISD 173 Fire prevention and protection system for electrical installation

2.2 In addition to the above it shall be ensured that the installation conforms to the requirements of the 
following as applicable: 

a. Indian Electricity Act and Rules. 

b. Regulations laid down by CEA/Electrical Inspectorate. 

c. Regulations laid down by CCE/DGMS (as applicable).

d. The petroleum rules (Ministry of Industry Government of India).
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e. Any other regulations laid down by central/state/local authorities and Insurance agencies.

2.3 The cables and accessories shall also conform to the provisions of Indian Electricity Rules and other 
statutory regulations, as applicable.

2.4 In case of any contradiction between various referred standard/ specification/data sheet and statutory 
regulations, the following order of priority shall govern: 

Statutory Regulations
Data Sheets
Job Specifications
This Specification
Codes and Standards

3.0 GENERAL CONSTRUCTION

3.1 The cables shall be suitable for laying in trays, trenches, ducts, and conduits and for underground-buried 
installation with uncontrolled backfill and possibility of flooding by water and chemicals.

3.2 Outer sheath of all PVC cables shall be black in colour and the minimum value of oxygen index shall be
29 at 27 ± 2º C. In addition suitable chemicals shall be added into the PVC compound of the outer sheath 
to protect the cable against rodent and termite attack.

3.3 All cables covered in this specification shall be Flame Retardant Low Smoke(FRLS) unless specified 
otherwise in the data sheet. The outer sheath of PVC and XLPE cables shall possess flame propagation
properties  meeting requirements as per IS-l0810 (Part-62) category AF.

3.4 Sequential marking of the length of the cable in metres shall be provided on the outer sheath at every one
metre. The embossing / engraving shall be legible and indelible. 

3.5 The overall diameter of the cables shall be strictly as per the values declared by the manufacturer in the
technical information subject to a maximum tolerance of ±2 mm up to overall diameter of 60mm and 
±3mm for beyond 60mm.

3.6 PVC I Rubber end caps shall be supplied free of cost for each drum with a minimum of eight per 
thousand metre length. In addition, ends of the cables shall be properly sealed with caps to avoid ingress 
of water during transportation and storage.

3.7 The cables used in installations under the jurisdiction of Director General of Mines and Safety
(DGMS) shall be of copper conductor only, and shall have valid DGMS approvals for the specified
locations. The word" Mining Cable" shall be embossed / engraved on the cable outer sheath as per the
applicable Indian Standards 

3.8 PVC cables

3.8.1 All power/control cables for use on medium voltage systems shall be heavy-duty type, 650/1100 V grade 
with aluminium I copper conductor, PVC insulated, inner-sheathed, armoured and overall PVC sheathed 
unless specified otherwise in data sheet.

3.8.2 The conductors shall be solid for conductor of nominal area up to and including 6mm2 and stranded 
beyond 6mm2. Conductors of nominal area less than 16 mm2 shall be circular only. Conductors of 
nominal area 16 mm2 and above may be circular or shaped as per IS 8130. Cables with reduced neutral 
conductor shall have sizes as per Table I of IS 1554 (Part-I).



Standard Specification

TECHNICAL SPECIFICATION FOR CABLES
Doc No. Rev

GAIL-STD-EL-DOC-TS-003 0
Page 5 of 13

3.8.3 The core insulation shall be with PVC compound applied over the conductor by extrusion and shall 
conform to the requirements of type 'A' compound as per IS: 5831. The thickness of insulation and the 
tolerance on thickness of insulation shall be as per Table 2 of IS: 1554 (Part-I). Control cables having 6 
cores and above shall be identified with prominent and indelible Arabic numerals on the outer surface of 
the insulation. Colour of the numbers shall contrast with the colour of insulation with a spacing of 
maximum 50 mm between two consecutive numbers. Colour coding for cables up to 5 cores shall be as 
per Indian standard.

3.8.4 The inner sheath shall be applied over the laid-up cores by extrusion and shall be of PVC conforming to 
the requirements of Type ST-l PVC compound as per IS: 5831. The minimum thickness of inner sheath 
shall be as per IS: 1554 (Part-I). Single core cables shall have no inner sheath.

3.8.5 If armouring is specified for multicore cables in the data sheet, the same shall be by single round 
galvanised steel wires where the calculated diameter below armouring does not exceed 13 mm and by 
galvanised steel strips where this dimension is greater than 13 mm .. Requirement and methods of tests 
for armour material and uniformity of galvanisation shall be as per IS - 3975 and IS -10810 (Part 41). 
The dimensions of Armour shall be as per method (b) of IS - 1554 (Part -1). If armouring is specified for 
single core cables in the data sheet, the same shall be with H4 grade hard drawn aluminium round wire 
of 2.5 mm diameter.

3.8.6 The outer sheath for the cables shall be applied by extrusion and shall be of PVC compound conforming 
to the requirements of type ST-1 compound as per IS: 5831. The minimum and average thickness of 
outer sheath for unarmoured cables and minimum thickness of outer sheath for armoured cables shall be 
as per IS: 1554 (Part -1).

3.8.7 If heat resisting PVC cables are specified in the data sheet, the following shall be the requirements:
It shall be possible to continuously operate the cable at a maximum conductor temperature of 85º C.
PVC compounds used for HR PVC cables shall be as follows:

a. Conductor insulation - Type C 
b. Inner sheath - Type ST 2
c. Outer sheath - Type ST 2

3.9 Control Cables:
Control cables shall be 1100 Volt Grade, 2.5 mm2 copper conductor PVC insulated PVC sheathed FRLS,
single wire armored with an overall PVC sheath, as per IS: 1554 pt. I. All cables shall be of armored type 
only.

3.10 XLPE Cables

Power  cables  for 3.3 kV system  shall  be .with Aluminium conductor, XLPE  insulated  (unearthed 
grade), screened, sheathed, armoured and overall PVC sheathed.

The construction of the conductors shall be stranded and compacted circular for all cables.

The cables shall be provided with both conductor screening and insulation screening. The conductors 
shall be provided with non-metallic extruded semi-conducting shielding.

The core insulation  shall be with cross-linked polyethylene unfilled  insulating  compound.  It shall be 
free from void and shall withstand all mechanical  and thermal  stresses  under steady state and transient 
operating conditions.
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The insulation  shielding shall consist  of non-metallic  extruded semi-conducting compound in 
combination with  a  non-magnetic   metallic  screening of  copper.     The  insulation screen  shall  be  
strippable without application of heat. The copper screen shall be capable of carrying the single line to 
ground  fault current 'of 1 kA for a duration of one (1) second.

The  conductor  screen  XLPE  insulation and  insulation   screen  shall  all  be  extruded   in one  
operation  by "Triple Extrusion" process to ensure  perfect  bonding  between  the layers.   The core  
identification shall  be colored  strips or by printed numerals.

The inner sheath shall be applied over the laid up cores by extrusion and shall conform to the 
requirements of Type ST2 compound of IS:5831.  The extruded inner sheath shall be of uniform 
thickness of size not less than 0.7 mm for all sizes of cables.

For multicore cables, the armouring shall be by galvanized steel strips armouring for single core cables 
shall be with hard-down aluminium round wire of 2.5 mm diameter.

The outer sheath for the cables shall be supplied by extrusion  over  the armouring and shall be of PVC 
compound confirming to the requirements of Type ST2 compound  of IS: 5831.  To protect cable against 
rodent and termite attack, suitable chemicals shall be added into the PVC compound of the outer sheath.

3.11 Cable Sizing:

Following factors to be considered for cable sizing:
(i) Continuous current
(ii) Fault current 
(iii) Voltage drop (Running & Motor starting)

4.0 CABLE ACCESSORIES

4.1 The termination and straight through jointing kits for use on the systems shall be suitable for the type of 
cables offered as per this specification.

4.2 The accessories shall be supplied in kit form. Each component of the kit shall carry the manufacturer's 
mark of origin.

4.3 The kit shall include all stress grading, insulating and sealing materials apart from conductor fittings and 
consumable items .An installation instruction sheet shall also be included in each kit.

4.4 The contents of the accessories kit including all consumable shall be suitable for storage without 
deterioration at a temperature of 45° C, with shelf life extending to more than 5 years ..

4.5 Terminating kits
The terminating kits shall be suitable for termination of the cables to an indoor switchgear or to a 
weatherproof cable box of an outdoor mounted transformer / motor. For outdoor terminations, weather 
shields / sealing ends and any other accessories required shall also form part of the kit. The terminating 
kits shall be from one of the makes / types mentioned in the data sheet.

4.6 Jointing kits

The straight through jointing kits shall be suitable for installation on overhead trays, concrete lined 
trenches, and ducts and for underground burial with uncontrolled backfill and possibility of flooding by 
water and chemicals. These shall have protection against any mechanical damage and suitably designed 
to be protected against rodent and termite attack. The inner sheath similar to that provided for cables shall 
be provided as part of straight through joint. The jointing kits shall be from one of the makes / types 
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mentioned in the data sheet.

5.0 INSPECTION, TESTING AND ACCEPTANCE

The cables shall be tested and inspected at the manufacturer's works. All the materials employed in the 
manufacture of the cable shall be subjected, both before and after manufacture, to examination, testing 
and approval by LEPL / owner. Manufacturer shall furnish all necessary information concerning the 
supply to LEPL / owner's inspectors. The inspector shall have free access to the manufacturer's works 
for the purpose of inspecting the process of manufacture in all its stages and he will have the power to 
reject any material, which appears to him to be of unsuitable description or of unsatisfactory quality. The 
vendor shall give at least 2 weeks advance notice to the purchaser, regarding the date of testing to enable 
him or his representative to witness the tests. 

5.1 Cables 

5.1.1 After completion of manufacture of cables and prior to despatch, the cables shall be subjected to type, 
routine, acceptance and special tests as detailed below. LEPL/Owner reserves the right to witness all tests 
with sufficient advance notice from vendor. The test reports for all cables shall be got approved from the 
Engineer before despatch of the cables.

5.1.2 All routine tests, acceptance tests, type tests and additional type tests for improved fire performance 
shall be carried out as listed in IS: 1554 (Part-I), and IS: 7098 (Part-2) on PVC and XLPE insulated 
cables respectively. 

5.1.3 The test requirements for PVC insulation and sheath of cables shall be as per latest revision of IS: 5831

5.1.4 Test for Resistance to Ultra Violet Radiation: This test shall be carried out as per DIN 53387 or ASTM-
G-53 on outer sheath. The retention value of tensile strength and ultimate elongation after the test shall be 
minimum 60 % of tensile strength and ultimate elongation before the test. Test certificates with respect to 
this test (not older than one year) from recognised testing laboratory to be furnished for review by LEPL
before despatch clearance of cables. In case test certificates are not available, test is to be conducted by 
vendor at his own cost in any recognised test laboratory or in house testing laboratory, before despatch 
clearance of cables. Sampling for this test is to be done randomly once for each order, provided outer. 
sheath remains same.

5.1.5 Acceptance tests as per IS-1554 (Part-I) and IS-7098 (Part-2) and the following special tests to be 
performed on the cables as per sampling plan. These tests are required to be witnessed by LEPL /owner 
before despatch of cables.

a. Accelerated water absorption test for insulation as per NEMA - WC - 5. (For PVC insulated 
cables) and as per NEMA WC - 7 (for XLPE insulated cables). Test certificates with respect to. 
this test (not older than one year) from recognised testing laboratory to be furnished for review 
by LEPL before despatch clearance of cables. In case test certificates are not available, test is to 
be conducted by vendor at his own cost in any recognized test laboratory or in house testing 
laboratory, before despatch clearance of cables. Sampling for this test is to be done randomly 
once for each order, provided type of insulation remains same.

b. Dielectric Retention Test: The dielectric strength of the cable insulation tested in accordance with 
NEMA WC - 5 at 75 ± 10 e shall not be less than 50 % of the original dielectric strength. (For 
PVC insulated cables). Test certificates with respect to this test (not older than one year) from 
recognised testing laboratory to be furnished for review by LEPL before despatch clearance of 
cables. In case test certificates are not available, test is to be conducted by vendor at his own cost 
in any recognized test laboratory or in house testing laboratory, before despatch clearance of 
cables. Sampling for this test is to be done randomly and once for each order. 

c. Oxygen Index Test: The test shall be carried out as per ASTM D2863 or applicable Indian 
Standard specifications. Sampling to be done for every offered lot/size as per sampling plan. 
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d. Flammability Test: The test shall be carried out on finished cable as per IS - 10810 (part 61 &
62). Sampling for these tests is to be done randomly once for each order, provided outer sheath 
remains same. The acceptance criteria for tests conducted shall be as under: 
Part-61- The cable meets the requirement if there is no visible damage on the test specimen 
within 300 mm from its upper end.
Part-62- The maximum extent of the charred portion measured on the test sample should not 
have reached a height exceeding 2.5 m above the bottom edge of the burner at the front of the 
ladder.

e. Test for rodent and termite repulsion property: The vendors shall furnish the test details to 
analyse the property by chemical method. Sampling to be done for every offered lot / size as per 
sampling plan.

5.2 Cable Accessories

Type tests should have been carried out to prove the general qualities and design of a given type of 
termination / jointing system as per IS-l3573. The type test certificates from independent testing 
laboratory shall be submitted before despatch.

6. MISCELLANEOUS MATERIAL SPECIFICATIONS 

All materials and hardwares to be supplied by the contractor shall be new, unused and of best quality and 
shall conform to the latest specifications of Bureau of Indian Standards.

6.1 Cable Trays:

These shall be ladder type trays either prefabricated hot dip galvanized sheet steel trays or site fabricated 
angle iron painted trays as specifications of Bureau of Indian Standards.

6.1.1 Pre-fabricated hot dipped galvanized trays

The cable trays shall comply to the requirements specified in LEPL installation std.

6.1.2 Site fabricated angle iron trays

Angle iron cable trays shall be fabricated from standard rolled angle iron sections of size 75x75x8 for 
runners for supporting spans limited to 3000 mm. Cross support shall be 25 x 6 mm MS flat for tray 
width upto 500 mrn and 32 x 6 mm flat for tray of more than 500 mm wide and spacing between two 
cross supports shall not exceed 250 mm. 

6.1.3 Vertical supports for both the prefabricated and site fabricated type trays shall be fabricated out of ISMC 
100 and horizontal supports shall be with 65 x 65 x 6 mm angle iron sections. Outer most tier of all 
vertical cable trays shall be covered with GI sheet for protection against physical damage to cables.

Cable racks and trays shall be covered by removable top covers on upper most tier allowing adequate 
ventilation in following cases where : 

- Mechanical damage of cables is likely to occur during maintenance in the plant.

- Oil or spillage of chemicals can be expected.

- Protection from exposure to sun is required.

GI cover sheet shall allow adequate ventilation to the cables and shall be in standard length of 3000 mm, 
flanged on both sides for fixing on cable tray. Covers shall be complete with required GI hardwares.
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6.2 Cable Glands:

Cable glands shall be of nickel plated brass double compression type suitable for outdoor termination.
For indoor protected location single compression glands may also be considered selectively, cable glands 
for the flameproof equipments located in zone-1 and zone-2 areas shall be of flameproof type and 
suitable for the Hazardous location. They shall be CMRS tested/certified.

6.3 Connectors:

Power cable terminations shall be made with crimped type tinned copper solderless lugs which shall be 
suitable for the cable size mentioned in cable schedule. 

6.4 Ferrules:

Ferrules shall be of approved type and of size to suit core size mentioned and shall be employed to 
designate the various cores of control cable by the terminal numbers to which the cores are connected, for 
ease of identification. 

7. CABLE LAYING

7.1 General

Cable installation shall include power, control, lighting etc. cables. These shall be laid in trenches/ cable 
trays as detailed in the cable layout drawings. Cable routing given on the cable layout drawings shall be 
checked in the field so as to avoid interference with structures, heat sources, drains, piping, 
airconditioning duct etc. Any change in routing shall be done to suit the field conditions wherever deemed 
necessary, after obtaining approval of Engineer-in-charge. 

7.1.1 LT power and control cables shall be separated from each other by adequate spacing or by running 
through independent pipes, trenches or cables trays, as shown on layout drawings/installation standards. 
Details of cable routes and cable spacing not shown in detail on these drawing shall be determined by the 
contractor and approved by the engineer in-charge.

When single core cables are laid in flat formation, the individual cable fixing clamps and spacers shall be 
of non-magnetic material. As a general practice, the sheath of single core cables shall be earthed at one 
point to keep sheath at earth potential unless otherwise stated. Single core cables, when laid in trefoil 
formation shall be braced by suitable clamps at a distance, not exceeding 3 meters along the cable routing.

The Telephone, Communication and Fire alarm cables shall run on instrument trays/ducts/ trenches in the 
units. Wherever these are not available, cables shall be taken in a separate trench/tray with a min. spacing 
of 600 mm from power and control cables but in any case such separation shall not be less than 300 mm. 

Telephone, fire alarm and plant communication cables shall be directly buried in road berm area, (unless 
otherwise specified in cable layout drawings) .. These cables shall cross power cables preferably at right 
angles. Street lighting cables shall be laid on the other side of road berm area 

7.1.2 The lengths indicated in the cables schedule are only approximate. The contractor shall ascertain the exact 
length of cable for a particular feeder by measuring at site. All cable routes shall be carefully measured.
Before the start of cable laying, the contractor shall prepare cable drum schedule and get that approved by 
Engineer-in -charge to minimise/avoid straight through joints and then the cables cut to the required 
lengths, leaving sufficient lengths for the terminations of the cable at both ends. The various cable lengths 
cut from the cable reels shall be carefully selected to prevent undue wastage of cables. Extra loop length 
shall be given for feeder cables where required as per the directions of Engineer-in-charge to meet 
contingencies

Cables shall be laid in directly buried trench or in RCC trench (underground trench) or in cable tray along 
pipe sleeves as shown on cable layout drawings.
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7.1.3 Cables shall be neatly arranged in the trenches / trays in such a manner that criss-crossing is avoided and 
final take off to the motor / switchgear is facilitated. Arrangement of cables within the trenches / trays 
shall be in line with cable layout drawings. Cable routing between cable trench and equipment/motors 
shall be taken through GI pipe sleeves of adequate size. Pipe sleeves shall be laid at an angle of maximum 
45º to the trench wall. Bending radii of pipes shall not be less than 8D. It is to be ensured that both the 
ends of GI pipe sleeves shall be sealed with approved weather proof sealing plastic compound after 
cabling. In places where it is not possible, cables shall be laid in smaller branch trenches.

7.1.4 All cables shall be identified close to their termination point by cable tag numbers as per cable schedule. 
Cable tag numbers shall be punched on aluminium straps (2mm thick, 20 mm wide and of enough length) 
securely fastened to the cable and wrapped around it.

Each underground cable shall be provided with cable tags of lead securely fastened every 30 m of its 
underground length with at least one tag at each end before the cable enters/leaves the ground. In unpaved 
areas, cable trenches shall be identified by means of cable markers as per installation drawing. These 
cable markers shall be placed at location of changes in the direction of cables and at intervals of not more 
than 30 m and also at cable straight through joint locations. 

7.1.5 All temporary ends of cables must be protected against dirt and moisture to prevent damage to the 
insulation. For this purpose, ends of cables shall be taped with an approved PVC end cap or rubber 
insulating tape.

7.1.6 Each row of cables shall be laid in place and before covering with sand. All wall openings/pipe sleeves 
shall be effectively sealed after installation of cables to avoid seepage of water inside building/lined 
trench. Every cable shall be given an insulation test in presence of Engineer-in-charge/Owner before 
filling the cable trench with sand Any cable which is found defective shall be replaced. 

7.1.7 Where cables pass through foundation walls, the necessary openings shall be provided in advance for the 
same by another agency. However, should it become necessary to cut holes in existing structures for 
example floor slab etc., the electrical contractor shall determine their location and obtain approval of the 
Engineer-in-charge before carrying out the same.

7.1.8 Cables for road crossings shall be taken through ERC (Electrical Road Crossing) as shown in the cable 
layout drawings.

At road crossing and other places where cables enter pipe sleeves adequate bed of sand shall be given so 
that the cables do not slack and get damaged by pipe ends. 

7.1.9 Wherever cable trench crosses storm water, waste water channel/drain, cables shall be taken through 
PVC/RCC pipes. Where cables are required to cross drains of depth more than 1200 mm, cables shall be 
taken over the drain on cable trays supported suitably using ISMC 150/200 sections.

7.1.10 Ends of cables leaving trench shall be coiled & capped and provided with protective cover till such time 
the final termination to the equipment is completed.

7.2 Cables laid direct in ground

Cables shall be laid underground in excavated cable trenches where specified in cable layout drawings. 
Trenches shall be of sufficient depth and width for accommodation of all cables. Cables shall be properly 
spaced and arranged with a view of heat dissipation and economy of design. Maximum number of cable 
layers in trench shall be preferably limited to 5 layers. 

Minimum depth of cable trench shall be 750 mm for LT Cables. The depth and the width of the trench 
shall vary depending upon the number of layers of cables as per LEPL installation Standards 

Cables shall be laid in buried trenches at depth as shown in the cable layout drawings. It is to be insured 
by the contractor that the bottom of buried trenches shall be cleared of all rocks, stones and sharp objects 
before cables are placed. The trench bottom shall be filled with a layer of sand. This sand shall be leveled 
and cables laid over it. These cables shall be covered with 150 mm of sand on top of the largest diameter 
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cable and sand shall be lightly compacted. A flat protective covering of 75 mm thick second class red 
bricks shall then be laid and the remainder of the trench shall then be back -filled with soil, rammed and 
leveled. 

7.3 Cables laid in concrete trench

Cables shall be laid in 3 or 4 tiers in concrete trench as shown on layout drawings. Concrete cables 
trenches shall be filled with sand in hazardous area to avoid accumulation of hazardous gases and oil. 
RCC covers of trenches shall be effectively sealed to avoid ingress of chemical and oil in process area. 
Removal of concrete covers where required for the purpose of cable laying and reinstating them in their 
proper position after cables are laid shall be done by electrical contractor.

All wall openings/pipe sleeves shall be effectively sealed after installation of cables to avoid seepage of 
water 

7.4 Above ground cables

7.4.1 Cables installed above grade shall be run in cable trays, clamped on walls, ceiling or structures and shall 
be run parallel or at right angles to beams, walls or columns. Cable routing shall be planned to be away 
from heat sources such as hot piping, gas, water, oil drainage piping, air-conditioning duct etc. Each 
cable tray shall contain only one layer of cables as far as possible for power cables. However control 
cables may be laid in double layer in the cable trays.

7.4.2 Individual cable or small group of cables (upto 3 to 4 cables) which run along structures / walls etc. shall 
be clamped by means of 16 SWG GI saddles on 25 x 6 mm saddle bars. Alternatively small group of 
cables can be taken through 100/150 mm slotted channel tray / ISMC 100. Cables shall be supported so as 
to prevent sagging. In general, distance between supports shall be approximately 300 mm for cables upto 
25 mm diameter and maximum 450 mm for cables larger than 25 mm dia. to prevent the sagging of 
cables. 

7.4.3 Cable laid on supporting angle in cable trenches, structures, columns and vertical run of cable trays shall 
be suitably clamped by means of G.I. saddles / clamps, whereas cables in horizontal run of cable trays 
shall be tied by means of nylon cords. Distance between supporting angles shall not exceed 600 mm. 

7.4.4 All cable trays (other than galvanised trays) and supporting steel structures shall be painted before laying 
of cables. The under surfaces shall be properly degreased, derusted, descaled and cleaned. The painting 
shall be done with one coat of redoxide zinc chromate primer. Final painting shall be done with two coats 
of approved bituminous aluminium paint unless otherwise specified.

7.4.5 Where cables rise from trench to motor, lighting panel, control station, junction box etc., they shall be 
taken in GI pipe for mechanical protection upto a minimum of 300 mm above grade. Cable ends shall be 
carefully pulled through conduit to prevent damage to cable.

7.4.6 All G.I. Pipes shall be laid as per layout drawings and site conditions. Before fabrication of various 
profiles of pipes by hydraulically operated bending machine (which is to be arranged by the contractor) 
all the burrs from the pipes shall be removed. GI Pipes having bends shall be buried in soil/concrete in 
such a way that the bend shall be totally concealed. For G.I. pipes buried in soil, bitumen coating shall be 
applied on the buried lengths, Installation of G.I. pipes shall be undertaken well before paving is 
completed and necessary co ordination with paving agency shall be the responsibility of Electrical 
Contractor.

Following guide shall be used for sizing of G.I. pipe.

a) 1 cable in a pipe - 53% of pipe cross-sectional area occupied by cables.
b) 2 cables in a pipe - 31% of pipe cross-sectional area occupied by cables.
c) 3 cables in a pipe - 43 % of pipe cross-sectional area occupied by cables.
d) 4 and above cables in a pipe - 40 % of pipe cross-sectional area occupied by cables.

7.4.7 After the cables are installed and all testing is complete, conduit ends above grade shall be plugged with a 
suitable weatherproof plastic compound/bitumen/suitable sealing compound. Alternatively rubber bushes 
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shall be employed for the purpose of sealing. 

8. TERMINATIONS

8.1 PVC / XLPE cables up to 1100V grade shall be terminated at the equipment by means of compression 
type cables glands suitable for the cable size. They shall have a screwed nipple with conduit electrical 
threads and check nut. The cables shall be identified close to their termination points at both the ends of 
cable(cable numbers shall be punched on aluminium straps 2 mm thick and securely fastened to the cable, 
wrapped around it) and also along the route at recommended intervals, by cable tag numbers. 

All cable entries for outdoor termination shall be preferably through bottom. Outdoor cable termination 
through top of equipment shall not be permitted.

8.2 Power cables cores wherever colour coding is not available shall be identified with red, yellow and blue 
PVC tapes. Where copper to aluminium connections are made, necessary bimetallic washers shall be 
used.

8.3 In case of control cables, all cores shall be identified at both ends by their terminal numbers by means of 
PVC ferrules suitable for core size. Wire numbers shall be as per schematic/ wiring/inter-connection 
diagram. All unused spare cores of control cables shall be neatly bunched and ferruled with cable tag at 
both ends, for future use. 

For trip circuit identification additional red ferrules shall be used only in the particular cores of control 
cables at the termination points in the Switchgear/ Control panels and Control Switches.

8.4 Contractor shall drill holes for fixing glands wherever necessary. Gland plate shall be of non-magnetic 
material/ aluminium sheet in case of single core cables. All unused cable entries on equipment/panels 
shall be plugged/sealed. 

8.5 The cable shall be terminated at electrical equipment/switchboards through glands of proper size. The
individual cores shall then be dressed and taken along the cables ways or shall be fixed to the panels with 
polyethylene straps . The cable glanding shall be done as per manufacturers instructions. Cable armour 
shall not be exposed after termination is complete. In case of termination of cables at the bottom of a panel 
over a cable trench having no access from the bottom close fit holes shall be drilled in the gland plate for 
all the cables in one line, then gland plate shall be split in two parts along the centre line of holes. After 
fixing bottom plate, uncovered cable holes/gaps shall be sealed with cold setting compound. 

8.6 Crimping of lugs to cable leads shall be done by hand crimping / hydraulically operated tool as per 
requirement. Insulation of the leads shall be removed before crimping. Conductor surface shall be 
cleaned and shall not be left open. Suitable conducting jelly shall be applied on the conductor lead. Lugs 
shall enclose all strands of cable core. Cutting of strands shall not be allowed. 

8.7 The contractor shall bring to the notice of Engineer-in-charge any mismatch in cable glands, lugs provided 
with the equipment vis-a-vis to the cable size indicated in cable schedule for taking corrective action. 

8.8 The cable joints in power and control cables shall be avoided as far as possible. In case a joint 
is unavoidable, the following shall be insured: 

- The number of joints shall be restricted to minimum as far as possible.
- The location of joints shall be identified with permanent markers.
- No joints shall be allowed in hazardous areas without the approval of Engineer-in-charge.

The jointing and termination of medium voltage power cables shall be carried out by trained personnel 
only. Jointing and termination of high voltage cables shall be done by skilled and experienced jointer 
duly approved by Engineer-in-charge. Only type tested termination kits of approved make shall be used.

8.9 No unauthorised repairs, modifications shall be carried out on the hazardous area equipment terminal
boxes and junction boxes. Damaged enclosures of hazardous area equipment shall be brought to the notice 
of Engineer-in-charge by contractor. After termination is complete, all the bolts, nuts, hard wares of 
terminal box shall be properly placed in its position and tightened. 
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8.10 Where required, cable sealing boxes intended to be used with the apparatus shall be filled with solid 
setting type bituminous compound unless otherwise specified. 

9. TESTING AND COMMISSIONING

9.1 Field testing and commissioning of electrical installation shall be carried out as per LEPL specification.

9.2 Before energizing, the insulation resistance of every circuit shall be measured from phase to phase, phase 
to neutral and from phase/ neutral to earth. 

9.3 Where terminations are required in circuits rated above 650 volts, insulation resistance of each length of 
cable shall be measured before terminating. After completion of terminations measurements shall be
repeated. 

9.4 The insulation resistance of directly buried cables shall be measured before cable trenches are backfilled.
Measurements shall be repeated after back filling.

For cables upto 1.1 kV grade 1000 V Megger shall be used. 

9.5 All checks and tests shall be made as per LEPL standard test performa available with site engineer.

9.6 Cable schedule, cable layout drawings, Interconnection drawings shall be marked by contractor’s ‘AS 
BUILT STATUS’ and two sets of copies shall be submitted to LEPL/Owner.

10.       PACKING AND DESPATCH

10.1 Cables shall be despatched in non-returnable wooden or steel drums of suitable barrel diameter, securely 
battened, with the take-off end fully protected against mechanical damage. The wood used for 
construction of the drum shall be properly seasoned, sound and free from defects. Wood preservatives 
shall be applied to the entire drum. Ferrous parts used shall be treated with a suitable rust preventive 
finish or coating to avoid rusting during transit or storage. 

10.2 On the flange of the drum, necessary information such as project title, manufacturer's name, type, size, 
voltage grade of cable, length of cable in metres, drum no., cable code, BIS certification mark, gross 
weight etc. shall be printed. An arrow shall be printed on the drum with suitable instructions to show the 
direction of rotation of the drum. 

10.3 Unless otherwise specified, Cables shall be supplied in drum lengths as follows:

LT Cables 

Multicore Power cables upto 6 mm2 1000m
Multicore Power cables from 10mm2 up to 300 mm2                          500m     

Single Core Power cables upto 630 mm2 1000m                                      

Control cables upto 61 cores 1000m

A tolerance of ±3 % shall be permissible for each drum. However, overall tolerance on each size of cable 
shall be limited to ± 2%. Offers with short / non-standard lengths are liable for rejection. If non-standard 
drum lengths are specified in the data sheet, the same shall be supplied.
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1.0 SCOPE

This specification defines the requirements for the supply of equipment, materials, installation, testing and 
commissioning of the lighting system (lighting fixtures, lighting power distribution etc.).

2.0 CODES AND STANDARDS

2.1 The work shall be carried out in the best workmanlike manner, in conformity with this specification LEPL
Installation Standards, and the relevant specifications/codes of practice of the Bureau of Indian Standards. 

2.2 In addition to the above it shall be ensured that the installation conforms to the requirements of the following as
applicable:

a. The applicable Indian standards are listed below but are not limited to:
                          IS : 732 - Code for practice for electrical wiring installations (3 parts).

           IS : 2148 - Specification for flameproof enclosures of electrical apparatus.
          IS : 3043 - Code of Practice for Earthing.

               IS : 5571 - Guide for Selection of Electrical equipments for Hazardous areas.
               IS : 5572 - Classification of Hazardous areas(other than mines) having flammable gases and vapours  
               for electrical installation.
               Listed above Indian standards have priority over than than standards:

               INTERNATIONAL STANDARDS :

              IEC 60079 : Electrical apparatus for explosive gas atmosphere.
              IEC 60269 : Low Voltage fuses.
              IEC 60364 : Low Voltage electrical installations.

                          IEC 60439 : Low Voltage switchgear and control gear assemblies.
                         .IEC 60445 : Basic and safety principles of Man Machine interface, marking and identification-

               identification of equipment terminals and conductor terminals.
                          IEC 60529 : Degree of protection provided by enclosures.
                          IEC 60664 : Insulation coordination of equipment with in low voltage systems.
                          IEC 60947 : Low voltage switchgear and control gear.

                          The minimum enclosures protection according to IEC 60529 shall be :

                           For indoor use (External)     :  IP 52
                     For indoor use (Internal)      :  IP 42

                           For Outdoor use (External)  :  IP 54(with canopy)
                           Internal                                 : IP 42

b. Regulations laid down by CEA/Electrical Inspectorate. 
c. Regulations laid down by CCE/DGMS (as applicable).
d. The petroleum rules (Ministry of Industry Government of India).
e. Any other regulations laid down by central/state/local authorities and Insurance agencies.

3.0 EQUIPMENT SPECIFICATIONS

All materials, fittings and appliances to be supplied by the contractor shall be new, unused and of the best 
quality and shall conform to the specifications given hereunder. These shall be manufactured in accordance 
with the latest revision of the specifications of Bureau of Indian Standards/International standards. In the 
absence of any specifications for a particular item, contractor shall bring material samples along with proven 
track record to site and get the same approved by Engineer-in-Charge/Owner before installation.

3.1 Lighting and Power panels

3.1.1 Lighting and Power panels (general purpose panels for safe area) shall be made of 1.6mm thick sheet steel and 
shall be dust and vermin proof. All metal surfaces shall be cleaned free of rust, given a coat of red-oxide 
primer and finished with two coats of epoxy based paint of shade RAL-7032. Panels shall be indoor/outdoor 
type as specified. Indoor type panels shall have IP42 degree of protection and shall be suitable for surface or 
flush mounting on wall surface as specified. Lighting and power panels located outdoor shall be IP55 weather 
protected and shall also preferably have integral canopy for additional weather protection. The canopy shall be 
made of 2mm thick galvanized sheet steel or FRP where these are separate from the equipment.
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3.1.2 Lighting and Power panels shall have TPN incoming feeder and single phase outgoing feeders. Lighting 
circuit feeders shall be rated for 10 amps and power circuit feeders shall have current rating of 16Amps. in
power panels for window Air conditioning units, power circuit feeder shall be rated for 20 amps. Panels shall 
be equipped with phase and neutral bus bars of required current carrying capacity. The outgoing feeders shall 
be provided with single pole miniature circuit breakers (MCBs) for safe areas and double pole MCBs for 
hazardous areas. The incomer shall be with MCB and ELCB unit unless otherwise specified. Miniature circuit 
breakers shall be mounted in such a way that the operating levers project outside the front bakelite cover 
plates for ease of operation. A hinged door to cover the operating knobs shall be provided. In addition, a 
circuit diagram indicating incomer details and outgoing details viz. Circuit number, circuit rating, load 
connected and details of the load shall be pasted inside the panel. Also a laminated copy of the diagram shall 
be provided inside the panel in a suitably, designed pocket. Two external earthing studs for connection to the 
plant earthing grid shall be provided on the panel. Further, the panel shall be provided with an earth bus bar 
with terminal studs for connection to the third core of each outgoing circuit. Each circuit phase and neutral 
shall be given ferrule numbers. Complete wiring inside the panel, shall be neatly bunched with PVC tape and 
button. Sufficient terminals shall be provided in the terminal block so as to ensure that not more than one wire 
(core) is connected to a terminal. The panel shall have knock out holes or removable gland plate for the entry 
of incoming and outgoing conduits or cables. The panels shall be complete with requisite number of cable 
glands as specified. 

3.1.3 The Main distribution board (MDB) where used, shall be made of 2mm thick sheet steel panel, dust and 
vermin proof similar in construction to Lighting and Power panels but with TPN MCB incoming and TPN 
outgoings ( MCB with ELCB units and MCB without ELCB unit as applicable) of required numbers as 
specified.

3.1.4 All MCBs shall be of M9 category as per IS 8828 and sensitivity of ELCBs shall be 100 mA unless otherwise 
specified.

3.1.5 Wherever the size of incoming cable to lighting, power panels/MDB is more than 35 sq. mm a suitable cable 
adapter box shall be provided and attached to the panel. The incoming cable leads shall be connected to 
terminal block (bolted type terminals) of required size. This terminal block shall be connected to TPN incomer 
unit through separate PVC insulated copper conductor wires/bus bars. Sufficient space shall be provided (200 
to 250mm) between gland plate and the bottom of terminal block for easy termination.

3.2 Lighting fixtures

The types, makes and catalogue numbers of various types of industrial lighting fixtures shall be as given in 
Fixture schedule job data sheet. HPMV /HPSV lighting fixtures shall be complete with ballast, starters and 
capacitor, as required. Control gears shall be integral or non-integral as specified in lighting layout drawings. 
Unless otherwise specified, all fixtures shall be supplied complete with lamps. Ballast for fixture shall be 
copper wound or electronic type. The fixtures shall be of high power factor type i.e. at least 0.9 or more.

3.3 Switches

Switches, manufactured in accordance with IS: 13947 shall be used for non hazardous areas. Switches in areas 
where concealed wiring has been adopted, shall be flush mounting piano type unless otherwise specified. For 
surface conduit wiring, piano type switches in surface mounted box shall be provided. Industrial Type switches 
(Weather protected) shall be used for outdoor areas. 

3.4 Receptacles

Three pin type 5A/15A receptacles manufactured in accordance with IS: 1293 shall be used for non hazardous 
areas. The receptacles and the controlling ON/OFF switch shall be mounted in the same enclosure box but 
these shall be in separate units to facilitate replacement by parts. Flush mounting type receptacles shall be used 
in areas where concealed wiring has been adopted and surface type shall be used in other areas. For exhaust 
fans and wall mounted air circulators, socket and switch enclosures shall be separate. In buildings such as sub-
station, D.G. shed, Workshop, maintenance shop etc. industrial type metal clad socket outlets and plugs shall 
be provided. These sockets shall be supplied complete with plugs. 

3.5 Outlet Boxes
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The outlet boxes used as point outlets shall be prefabricated type 65mm deep junction boxes. Outlet boxes 
custom fabricated for sockets, switches, fixtures and fan regulators etc. shall be made of M.S. Sheet having 
minimum thickness of 1.6mm. Outlet boxes shall be galvanized after fabrication. These shall be complete with 
terminal block suitable for connection of wires up to 4 sq. rnrn Front cover plate shall be of 3mm thick 
backelite / PE sheet. The colour shall suit the shade of the walls or shall be white if the shade of the walls is not 
finalised. The sheet shall extend at least 2 mm on all sides of outlet box. Cover plate shall be fixed by cadmium 
plated brass screws and cup washers. Outlet boxes shall be provided with adequate number of knock outs on 
all the sides for ease of wiring either with conduits or without conduits.

3.6 Conduit and Accessories

Conduits for Electrical installations shall conform to IS: 9537. The type of conduit (steel/GI/PVC) shall be as 
specified on drawing. Black enameled steel or GI conduit shall be of 1.6mm thick and the minimum wall 
thickness of PVC conduit shall be 2 mm. Generally PVC conduits shall be used in concealed wiring and for 
surface wiring GI conduit (in plant buildings) and black enamelled steel conduit (in non plant buildings) shall 
be used. 

3.7 Lighting Poles

Lighting poles shall be fabricated (as per LEPL installation standards) from ERW steel tubular pipes of 
specified section, with joints, swaged together when hot and bevelled on outside edges. Poles shall be coated 
with bituminous preservative solution on the ground portion of the outside surface. Remainder of the outside 
surface shall be given one coat of red oxide primer and finished with two coats of aluminium paint. The pole 
shall have, a marshalling box/ junction box near the bottom to contain HRC fuses/ MCB, a neutral link, an 
earth stud and terminal block.

3.8 Lighting Mast

3.8.1 Lighting masts (Lattice tower) where used, shall be fabricated as per LEPL Standard. They shall be complete 
with 2 nos. MS flats provided at the base plate for connection to the plant earthing grid. A ladder, platform, 
handrail, a weather protected TPN switch (at 1500rnrn from ground level) and a weather protected distribution 
board fabricated out of sheet steel shall be provided at the top of mast. The TPN Switch and the distribution 
board shall also have a canopy for additional weather protection. The TPN switch shall be suitable for looping 
one more lighting mast from the same incoming power supply. The distribution board shall have TP&N 
busbars of 30 Amps. rating and 12 Nos. outgoing circuits each with a 6A single pole MCB. The distribution 
board shall have cable entries from bottom. Necessary space provision and suitable mounting arrangement 
shall be made on top of the tower for mounting of ballast (choke) and condensers for all the circuits and the 
lighting fixtures. The masts shall be given one coat of red oxide primer and two coats of aluminium paint. 
Distribution board shall be fabricated out of 2mm thick sheet steel and shall be painted with two coats of 
enamel over a base coat of red oxide.

3.9 Wires

Wires shall be FRLS PVC insulated and shall be of 660/1100 Volts grade as per IS:694. Conductor shall be of 
stranded copper and size shall be minimum 2.5 Sq. mm for lighting, 4.0 Sq. mm for 15A power socket 
circuits and 6 sq. mm for split A/C power socket circuits. Red/Yellow/blue wires for phases, black wire for 
neutral and green wire for earth shall be used (size of earth wire shall be same as for phase and neutral size). 
Wire size for air conditioning circuit feeders shall be as indicated in the panel schedule. 

3.10 Celling fan/ Exhaust fan

Ceiling fans shall be of 1200mm sweep unless otherwise specified with double ball bearing and regulator. The 
suspension down rod shall be sturdy mild steel rod of adequate diameter and of minimum length of 300mm 
with shakles suspension arrangement as per IS. For exhaust fans, the sweep dia. and air CFM shall be as 
specified in job specification. Exhaust fans for battery room shall be FLP type.
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3.11 Decorative switches and sockets

Decorative lighting switches and sockets where specified, shall be modular in design. All these items shall fit 
into the same frame with overall standard dimensions. Frames shall be suitable for surface and flush mounting 
in brick / concrete wall. The frames shall be suitable for conduit entry from all the sides. Switches and sockets 
shall match colors of the frame and cover plates to obtain a combination which shall match decor of the 
interiors of Control Room, Administrative buildings, offices rooms etc.

4.0 LIGHTING SYSTEM

4.1 General

4.1.1 The lighting fixtures in the plant shall be fed from lighting panel. All outdoor lighting shall be group 
controlled manually or through synchronous timer or photocell. Lighting wiring between panel and lighting 
fixtures shall be done with FRLS PVC insulated 3-core (phase, neutral and earth) copper conductor armoured 
cable for hazardous areas. Wiring in the building shall be done by means of 3-core copper conductor PVC 
insulated FRLS un-armoured cables, or FRLS PVC insulated copper conductor wires in conduit/Metsec 
channel as specified. All joints of conductors in Switch boards/JBs Fittings shall be made only by means of 
approved mechanical connectors (nylon/PVC connectors). Bare twisted joints shall not be permitted any 
where in the wiring system.

4.1.2 The lighting layouts furnished by owner will indicate approximate locations of lighting fixtures. The electrical 
contractor shall determine, with approval of Engineer-in-Charge, the exact locations of each fixture in order 
to avoid interference with piping or other mechanical equipment and also with a view to obtain as much 
uniform illumination as practicable, and to avoid objectionable shadows. Conduits shall be laid out by the 
contractor to suit field conditions and as per directions of the Engineer-in-Charge.-

4.1.3 On walkways, platforms and other outdoor area, lighting fixtures shall be located nearer to landing of stairs or 
ladders, gauges, flowmeters, panel boards and other equipment to provide proper illumination. 

4.1.4 The minimum height of any lighting fixture shall be preferably not less than 2.5 meters above the floor level.

4.1.5 All outdoor cable terminations to outdoor junction boxes, panels, socket outlets etc. shall be through bottom or 
from side. Top entries for cables shall be avoided to avoid water entry. All cable glands for outdoor 
terminations shall be double compression type and the gland shall be covered with PVC or rubber boot shroud.
All unused cable entries shall be plugged with suitable blanking plugs.

4.1.6 Mounting height of equipment shall be as under:-

Top of Switch Box : 1200mm from FFL (Finished floor level)

Top of Lighting/power Panel : 1800 mm from FFL.

5/15 Amp. Receptacle                                   : 300 mm FFL unless otherwise specified  
(1200 mm for process areas and industrial sheds)

Lighting fixture : As indicated in layout drawing

Exhaust fan : In the cutout provided /as indicated in Layout drawings.

4.1.7 Fixtures shall be firmly supported from the structures. Support clamps etc. may be bolted or welded to the 
existing steel work or metal inserts. In case of concrete structures, where metal inserts are not available, 
fixtures shall be suspended from concrete surfaces with the help of anchor fasteners. In such cases special 
care shall be taken to see that anchoring is firm. In places where ceiling fans are provided, lighting fixtures 
shall be suspended below the level of fan to avoid shadow effect.

4.1.8 Circuit cables in a group shall be cleated to structure by using galvanised strip clamps or cable run in cable 
trays wherever trays are available. Spacers and cleats shall be of required size to accomodate the cables. All 
hardware shall be galvanised or zinc passivated. Underground lighting cables (in paved areas) shall be taken 
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in suitable G.I. sleeves buried at a minimum depth of 300mm from FFL. GI pipe sleeves shall be extended to 
300mm above FFL. Exact termination/layout of G.I. pipes (for protection of cables) shall be decided at site as 
per site convenience in consultation with Engineer-in-charge.

4.1.9 Wiring for all outlet sockets shall be done with 3 cores of equal sizes for phase, neutral and earth. The 
terminals of switch sockets shall be suitable to receive the size of wire specified.

4.1.10 All lighting fixtures shall be provided with terminal block with required terminals suitable for connection of 
wire up to 2.5 sq. mm copper conductor.

4.1.11 The cable shall be straightened after unwinding it from the drum. All cables be clamped/laid in straight run 
without any sag and kink.

4.1.12 For location where fan points are shown, fan hooks with junction box shall be provided during concreting. 

Where fan hooks and J.Bs. are provided separately JB shall be located within a distance of 300mm from hook 
for mounting of ceiling rose. 

4.1.13 Industrial type plug sockets with 20A MCB or rating as per job specification shall be provided at a height of 
500mm from FFL for window AC units.

Socket outlets and plugs for installation in Sub-station building, DG shed, workshop, maintenance shop etc. 
shall be of industrial metal clad type.

4.1.14 Wiring for exhaust fans shall be terminated in receptacles as specified in layout drawing and the connection 
from receptacle to the exhaust fan shall be by means of a flexible cord equivalent in size to the main run of 
wires. Switch for exhaust fan shall be located in a separate switch board along with other switches.

4.2 Conduit System

4.2.1 Surface or concealed conduit system of wiring shall be adopted, as specified in the drawings. Required number 
of pull boxes shall be used at intervals to facilitate easy drawing of wires. Separate conduit shall be run for 
lighting and power circuits. Further, conduits for  Normal lighting/ Emergency lighting /DC critical lighting 
shall be separate. Conduit layout shall be decided at site as per site conditions. Drop conduits for switch boards 
shall be decided by contractor as per wall locations shown in Architectural drawings. All exposed run of 
conduits on surface, shall be vertical or horizontal. 

4.2.2 Only threaded type conduit fittings shall be used for metallic conduit system. Pin grip type or clamp type 
fittings are not acceptable. Conduit ends shall be free from sharp edges or burrs. The ends of all conduits shall 
be reamed and neatly bushed. 

Conduit shall be of minimum 25mm dia. Maximum number of wires permissible in a conduit shall be 
seven/nine for wire size of 2.5 sqmm/1.5 sqrnm. respectively. 

4.2.3 The exposed outer surface of the conduit pipes, including all accessories forming part of the conduit system, 
shall be adequately protected against rusting. In all cases, bare threaded portion of conduit pipe shall not be 
exposed unless such bare threaded portion is treated with anti corrosive preservative or covered with approved 
plastic compound. 

4.2.4 Conduit connection to outlet boxes shall be by means of screwed hubs or check nuts on either side. Where 
concealed wiring is done, junction boxes (65mm deep) shall be used so as to rest on shuttering properly. 
Conduits shall be laid above reinforcement. All conduit connections shall be properly screwed and Junction 
box covers shall be properly fitted so as to avoid entry of concrete slurry.

4.2.5 Conduit pipes shall be fixed by 1.6mm thick G.I. saddles on 3mm thick G.I. saddle bars of required width in an 
approved manner at intervals of not more than 50cms for straight run. At places near junction boxes, bends, or 
similar fittings, saddle and bars shall be provided on either side.

4.2.6 Where concealed wiring is to be adopted, conduits shall be laid in time before concreting of the slab. Pull wire 
(GI or steel) shall be provided inside conduit for the ease of wire pulling. The contractor shall coordinate his 
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work with other agencies involved in the civil works in such a way, that the work of the other agencies is not 
hampered or delayed. Vertical conduit runs shall be made in wall before plastering is done so as to avoid 
chasing. Where chases are made for conduit run contractor shall fill these chases or any other openings made 
by them after completing the work and patch the surface. During installation, care shall be taken to see that 
proper covers are provided to prevent rusting of conduits. Locations of all point outlets, junction boxes shall be 
marked with brick powder or sand so that these are easily identified after shuttering removal. As built conduit 
layout drawing shall be submitted by contractor after completion of the work.

4.2.7 All bends and other accessories shall be of the same material as that of conduit and shall have the same 
protective coatings. All junction boxes shall be MS chromium plated.

4.2.8 After erection, the entire surface conduit system shall be tested, for mechanical and electrical continuity and 
shall be permanently connected to earth by means of approved type of earthing clamps.

4.3 Hazardous Area 

4.3.1 Wiring in hazardous area shall be done by using minimum 2.5mm2 copper conductor FRLS, PVC armoured 
cable. Circuit wiring feeding hazardous areas shall be controlled by two pole switches/MCBs (for phase as 
well as neutral isolation).

4.3.2 Correct type of lighting equipment (fixtures and JBs) with regard to hazardous protection as specified in the 
drawing, shall be installed for the areas classified as Zone I, Zone 2 etc.

4.3.3 The terminations in the junction boxes and the lighting fittings shall be done avoiding possibility of loose 
connections due to vibrations. After the terminations are made the cover of the junction boxes and the lighting 
fittings shall be closed properly with all bolts and hard wares in correct position, retaining its explosion and 
weather protections. In fixtures having double cable entries, both the entries shall be used for looping in and 
looping out connection, thus minimising the use of a separate junction box. Wherever separate control gear 
boxes (C.G. box) are provided looping in and looping out connections shall be through CG box, thus avoiding 
the use of a additional junction box. All unused cable entries shall be sealed with suitable plugs. 

4.3.4 Circuit cables shall be firmly cleated in a group along columns/ beam/ladders/side channels/platform using 
1.6mm thick GI saddles on 25x3 mm GI saddle bar at intervals of 400mm to 500mm for straight run and on 
either side close to bending and at both termination ends as per the directions of Engineer-in-charge. Where 
required 3 or more of cables may be taken in slotted channel tray after getting the approval of Engineer-in-
charge. Cables shall not be routed along hand rails.

Where fire proofing column/structures are encountered, all cabling shall be taken in GI pipes of required size 
and both ends shall be sealed, well before fire proofing is done. Similarly equipment such as lighting fixture, 
control gear box, lighting! power panels, field call stations, junction boxes etc. shall be installed on a suitable 
steel mounting frame/distance bracket, thereby avoiding direct contact with the concrete used for fire proofing. 

4.3.5 Cable glands for terminating cable on flameproof equipment shall be of double compression FLP type. Any 
material/equipment specified to be supplied by contractor for installation in hazardous areas, shall be tested by 
CMRI and duly approved by C.C.E. Nagpur or DGMS Dhanbad or any other applicable statutory authority. 
All indigenous FLP equipment shall also have valid BIS license as required by statutory authorities.

OUTDOOR FLAME PROOF SOLAR LIGHT TECHNICAL SPECIFICATION:

This Flame proof CFL light is powered by a 14.8 volt Li-Poly battery that is recharged by a 12 watt solar 
panel.This solar panel charged, flame proof light can be configured to turn on and off only when there is motion. 
This sensor switches the light off when there is no movement detected and light output mode when movement is 
detected. Light output comes from a 11 watt CFL lamp that produces 900 lumens. The
light can be configured to automatically switch on when ambient light levels drop below 30 lux, which is 
typically at sunset. The light runs for 15 hours when the battery is fully charged. Charging time for the Li-Poly 
battery is 5 hours when exposed to direct sunlight. Indirect sunlight will extend the charge time.



TECHNICAL SPECIFICATION FOR LIGHTING 
SYSTEM

Doc No. Rev
GAIL-STD-EL-DOC-TS-004 0

Page 9 of 11

As with all solar powered equipment, charging time is affected by the amount of available ambient light. When 
ambient light levels drop below a certain level, such as on cloudy days, the unit will not recharge as quickly. 
Mounting options include ceiling, wall and pendant mounting for the lamp fixture and flat surface or 
round/square pole mounting such as on utility poles or structure supports for the solar panel.

Technical Specifications:

Operation: Automatic Class 1 Div 1 -Groups C, D
Solar Panel Dimensions: W-11 3/8" L-15 3/4" D-1" Class 1 Div 2 -Groups A, B, C, D
Lamp Dimensions: 7.44"-Diameter, 11.1" Height Class 2, Division 2, Groups F, G
Panel Watts: 12 Watt
Lamp Watts: 11 T6 Temperature Rating
Charging Time: 5 Hours -55 C to 85 C Operating Temp
Lumens: 900 Suitable for Marine Environments
Runtime: 15 Hours
Lamp Mounting: Wall, ceiling or pendant 
Panel Mounting: Flat Surface / Round/Square Pole Contact us for special requirements
Battery: Li-Poly 14.8 Volt 
Charging Time: 5 Hours 
Wiring: 30 feet 
Lamp Wiring Hub: 3/4" Threaded 
Lamp Temp Rating: T6 - All Voltage and Temperature Ranges 

4.4 Building Lighting

4.4.1 The type of wiring system shall comprise surface/concealed conduit system or cable wiring as specified on 
layout drawings.

4.4.2 Mounting details of fixtures shall be indicated on the drawings. If specified on the drawings, a group of 
fluorescent lighting fixtures which are to be mounted end to end, shall be fixed to mild steel cold rolled 
sections of 50mm x 50mm and of 1.2mm thick (Metsec channel). The entire assembly shall be fixed to the 
ceiling with necessary number of supports which may be by means of steel conduit or chromium plated chain 
link as required. The 'Metsec' Channel shall run continuous in suitable sections from one end to other end of 
wall. The complete channel shall be spray painted, with approved colour as per the directions of Engineer-in--
Charge. All wires inside channel shall be neatly bunched by nylon tape & buttons.

4.4.3 Wiring in areas above false ceiling shall be done in Surface Conduit (25mm dia GI conduit) suitably clamped 
to the true ceiling. Vertical drops from true ceiling for panels, switches, receptacles etc. shall be taken in 
25mm dia PVC conduit concealed in walls up to switchboards/panels. Lighting fixtures shall be supported 
from true ceiling. Exact location of fixtures shall be finalized in co-ordination with air-conditioning duct 
diffuser layout, panels layout and false ceiling grid layout. To facilitate easy maintenance 'Looping back 
system' of wiring shall be followed throughout. Accordingly supply tappings and other interconnections 
including for earthing are made only at fixture connector blocks or at switch boards. Required number of           
junction boxes shall be used at intervals for wire pulling and inspection.

4.4.4 All wires in conduit shall be colour coded as specified. Each circuit shall have independent phase neutral and 
earth wire. However when group of circuits are run in a single conduit the earth wire can be common.

4.4.5 Building conduit lighting system of wiring where measurement is done on point wiring basis generally 
consists of two parts. The first part is the circuit wiring which includes the work necessary from lighting panel 
up to switch box and from switch box to another switch box .. The second part is the point wiring which shall 
include the work necessary from tapping point in the switch box upto various fixtures or fan outlets/ceiling 
roses.

4.4.6 In no case, two different sources or two different phases of supply shall be combined in one switchboard.

4.4.7 Switches for light fixtures/exhaust fans in battery room shall be provided outside the Battery room.
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4.5 Street Lighting

4.5.1 Street lighting poles to be located on road side shall be installed at a minimum distance of 300mm from the 
edge of the walkway of the road. Size of wires from marshalling box / Junction box upto fixture shall be min. 
2.5mm2, copper conductor PVC insulated FRLS.

4.5.2 Each pole shall be earthed at two points by connecting to the plant earth grid as shown on Installation 
standards.

4.5.3 Street lighting fixture shall be mounted on steel tubular poles as per standard drawings. The foundation for the 
street lighting poles will be made by electrical contractor. Street lighting poles shall be supplied with a base 
plate.

4.5.4 The poles shall be numbered as per the drawings/ directions of Engineer in-charge. 

OUTDOOR SOLAR LIGHT TECHNICAL SPECIFICATION:

PV Module 74 Wp under STC
Battery Lead acid Tubular Flooded  or Tubular GEL / VRLA ,

12V- 75 AH @ C/10
Light Source Compact Fluorescent Lamp of 11 Watt
Light Out put 900±5 % lumens.
Mounting of light Minimum 4 metre pole mounted
Electronics Efficiency Minimum 85% total
Inverter Quasi sine wave or sine wave type
Duty Cycle Dusk to dawn
Autonomy 3   days   or   Minimum   42   operating   hours   per   permissible

discharge

The Outdoor Solar Lighting System shall be make of TATA BP Solar make MV8 model system.

TECHNICAL DETAILS

PV MODULE

(i) Indigenously manufactured PV module should be used. 
(ii) The PV module should have crystalline silicon solar cells and must have a certificate of 

testing conforming to IEC 61215 Edition II / BIS 14286 from an NABL or IECQ 
accreditedLaboratory. 

4.6 Mast Lighting

4.6.1 The lattice structure masts shall be installed on concrete foundations with the base plate bolted on to the anchor 
bolts. The lattice structure shall be painted with a coat of primer and two coats of aluminium paint, the second 
coat to be given just before handing over to the owner. The masts shall be numbered as per drawings. The 
masts shall be connected to the plant earth grid at two points 

4.6.2 The main feeder upto the distribution board of lighting mast shall be through PVC insulated FRLS armoured 
cable of size as specified in the respective drawing. Wiring from Distribution Board to each flood-light fixture 
shall be by means of a 3-core 2.5sqmm, copper conductor PVC insulated FRLS armoured cable. All the cables 
shall be neatly clamped to the structure at intervals not exceeding 25 cms.

4.6.3 Alternatively the flood light high mast shall comply to LEPL specification.

4.6.4 Exact orientation of flood lighting fixtures shall be decided at site to achieve optimum utility of these fixtures. 
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5.0 TESTING AND COMMISSIOING

5.1 Lighting installation shall be tested and commissioned by installation contractor as per LEPL specifications.
Pre-commissioning checks and tests, shall include but not be limited to the following: 

a) The insulation resistance of each circuit without the lamps (load) being in place shall be 
measured and it should not be less than 500,000 ohms. (Between phases, phases to neutral, 
phase/neutral to Earth). 

b) Current and voltage of all the phases shall be measured at the lighting panel bus bars with all the 
circuits switched on with lamps. If required load shall be balanced on the three phases. 

c) The earth continuity for all socket outlets shall be checked. A fixed relative position of the phase 
and neutral connections inside the socket shall be established for all sockets.

d) After inserting all the lamps and switching on all the circuits, minimum and maximum 
illumination level shall be measured in the area and recorded.

e) It shall be ensured that switch provided for ON/OFF control of point (light/fan/socket) is only on 
LIVE side.

(f) Operation of ELCB’s shall be checked.

(g) Contractor shall duty fill in all the above test results and submit the test reports to Engineer-in-
Charge in triplicate.

5.2 All lighting layout drawings shall be marked by contractor for ’AS BUILT STATUS’ and two sets of copies 
shall be submitted to LEPL.

                 * * * * * 
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1.0 SCOPE

This specification defines the requirements for the supply of earthing and lightning protection 
materials and installation of the earthing and lightning protection systems.

2.0 CODES AND STANDARDS

2.1.1 The work shall be carried out in the best workman like manner / conformity with this specifications, 
LEPL installation Standards, layout drawings, the latest edition of relevant specifications, codes of 
practice of Bureau of Indian Standards and OISD Standards listed below:

SP: 30 (BIS) Special Publication – National Electrical Code
IS: 2309 Protection of buildings and allied structures against lightning.
IS: 3043 Code of practice for earthing
IS: 7689 Guide for control of undesirable static electricity.
OISD 110 Recommended practices on static electricity
OISD 147 Inspection and safe practice during electrical installation.

2.2 In addition to the above it shall be ensured that the installation conforms to the requirements of the 
following as applicable:

a. Indian Electricity Act and Rules.
b. Regulations laid down by CEA/Electrical Inspectorate.
c. Regulations laid down by CCE/DGMS (as applicable).
d. The petroleum rules (Ministry of Industry Government of India).
e. Any other regulations laid by central/state/local authorities and Insurance agencies.

3.0 MATERIAL SPECIFICATIONS

3.1 All materials and hardwares to be supplied by the contractor shall be new, unused and of best quality 
and shall conform to the specifications given here under and to latest specifications of Bureau of 
Indian Standards. Contractor shall bring material samples to site and get it approved by Engineer-in-
charge before installation.

3.2 The main grid conductor shall be hot dip galvanized G.I. strip or PVC insulated aluminum 
conductor/copper conductor. Sizes for main conductors shall be marked on the drawings. Thickness 
of hot dip galvanizing shall not be less than 75 microns. Earth electrodes shall be as per LEPL’s
standard drawing.

4.0 EARTHING NETWORK

4.1 This consists of main earth conductor (grid conductor) forming a closed ring network with required 
number of earth electrodes connected to it to provide a common earth for electrical devices and 
metallic structures. From each earth electrode two distinct connections shall be made to the main 
earth conductor. The earth plates shall be used for taking multiple earth connections to two or more 
equipment.

4.2 The earth conductor shall be laid along cable trays/cable trench/pipe racks as indicated on the 
earthing layout drawing. Where lined cable trenches and shall be firmly cleated to the sidewall of 
concrete trenches using GI clamps at interval of 400 mm to 500 mm and near to the termination end. 
The earthing conductor shall run along one of the cable trays along a cable route. The earthing 
conductor shall be suitably cleated and electrically bonded to all the other cable trays on the same 
cable route at a regular interval of 25 to 30 meter. The earthing for equipment shall be tapped from 
the main earth conductor and not from cable tray support structure. Earth conductor when laid
underground shall be at a depth of 500 mm below finished grade level.

4.3 Joints and tapping in the main earth loop shall be made in such a way that reliable and good electrical 
connections are permanently ensured. All joints below grade shall be welded and shall be suitably 
protected by giving two coats of bitumen and covering with Hessian tape. Earth strip laid above 
ground shall be welded across straight through joints and joints shall be suitably protected by giving 
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two coats of bitumen to avoid oxidation and insulation film formation of the strip surface. When two 
earth strips are to be jointed by means of welding, lap welding with an overlapping of strip equivalent 
to double the width of the strip and all four sides shall be continuously welded. All joints at tapping 
above ground shall be by means of connector/lugs. A minimum of two bolts of adequate size shall be 
used for this purpose. Earthing strip joints at earth plate and equipment shall be through GI bolts, nut 
etc.

4.4 Neutral point of DG set and Incoming transformer of Local Electricity Board shall be Solidly earthed 
by two separate dedicated earth pit.

5.0 INSTALLATION OF EARTH ELECTRODE :

5.1 Earth electrodes shall be installed as shown in the earthing layout drawing and in accordance 
with the standard drawings and IS:3043. Their location shall be marked to enable accurate 
location by permanent markers.

            5.2 All earth electrodes shall preferably be driven to a sufficient depth to reach permanently moist 
soil. Electrodes shall preferably be situated in a soil which has a fine texture and which is 
packed by watering and ramming as tightly as possible. Wherever practicable, the soil shall 
be dug up, all lumps broken and stones removed from the immediate vicinity of the 
electrodes. Earth pit with all accessories shall be provided as per drawings.

5.3 All earth electrodes shall be tested for earth resistance by means of standard earth test 
meter. The tests shall take place in dry months, preferably after a protracted dry spell.

5.4 The electrodes shall have a clean surface, not covered by paint, enamel, grease or other 
materials of poor conductivity.

5.5 Earth electrodes shall be located avoiding interference with road, building foundation, column 
etc. 

5.6 The disconnect facility shall be provided for individual earth pits to check their earth 
resistance periodically.

5.6 The distinct No. shall be provided on all earth electrode as per approved drawing. Earth 
resistance, date shall be marked on a plate above grade level.

6.0 CONNECTION

The earth system connections shall generally cover the following:
- Equipment earthing for personnel safety.
- System neutral earthing
- Static and lightning protection

6.1 The following shall be earthed.

- System neutral.
- Current and potential transformer secondary neutral
- Metallic non-current carrying parts of all electrical apparatus such as transformers, 

switchboards, bus ducts, motors, neutral earthing resistors, capacitors, UPS, battery charger 
panels, welding receptacles, power sockets, lighting/power panels, control stations, lighting 
fixtures etc.

- Steel structures/columns, rail loading platforms etc.
- Cable trays and racks, lighting mast and poles
- Storage tanks, spheres, vessels, columns and all other process equipment.
- Fence and Gate for electrical equipment (e.g. transformer, yard etc.)
- Cable shields and Armour
- Flexible earth provision for Wagon, Truck
- Shield wire

Conductor size for branch connection to various equipment shall be as per LEPL Installation 
Standards unless otherwise stated on earthing layout drawings.

6.2 All process pipelines shall be bonded and earthed at the entry and exist points of battery limit of 
hazardous area. 
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6.3 Steel pipe racks in the process units and offsite area shall be earthed at every 24 meters.

6.4 Equipment/street light pole etc. located remote from main earth network may be earthed by means of 
individual earth electrode and earth conductor unless otherwise stated in job specifications.

6.5 LIGHTNING PROTECTION shall be provided for the equipment, structures and buildings as shown 
on layout drawing. An independent earthing network shall be provided for lightning protection. 
Lightning protection system shall generally comprise lightning finials (air terminals), roof conductors, 
down conductors, test links, and earth electrodes. The number, types, materials and sizes shall be in 
accordance with the drawings. Air terminals shall be mounted on top of buildings or structure as 
required. All air terminals shall be inter-connected with roof conductors, pipes, hands rails or any other 
metallic projection above the roofs shall also be bonded to the roof conductors. Down conductors from 
air terminals or from roof conductors shall be routed as directly as possible to the test links on earth 
buses, with minimum bends. All provisions regarding connections of conductors for equipment 
earthing system shall also apply to lightning protection system. In corrosive atmospheres, plumbing 
metal for corrosion protection shall cover lightning finials or air terminals.

6.6 The main earthing network shall be used for earthing of equipment to protect against static electricity.

6.7 All medium and high voltage equipment (above 250V) shall be earthed by two separate from the 
electrical earthing system.

6.8 Plant instrument system clean earthing, UPS system clean/safety earth shall be separate from the 
electrical earthing system.

6.9 All paint, scale and enamel shall be removed from the contact surface before the earthing connections 
are made.

6.10 All earthing connections for equipment earthing shall be preferably from the earth plate mounted 
above ground wherever provided.

Equipment foundation bolts shall not be used for earthing connection.

6.11 Earth connections shall be made through compression type cable lugs/by welded lugs.

6.12 All hardware used for earthing installation shall be hot dip galvanized or zinc passivated. Spring 
washers shall be used for all earthing connections and all connections adequately locked against 
loosening.

6.13 Lighting fixtures and receptacles shall be earthed through the extra core provided in the lighting 
circuit/cable for this purpose.

6.14 The reinforcements of sub-station building and the sub-station floor shall be connected to main earth 
grid.

7.0 TESTING AND COMMISSIONING

7.1 Earthing systems/connections shall be tested as follows:

7.2 Resistance of individual earth electrodes shall be measured after disconnection it from the grid by 
using standard earth test meggar.

7.3 Earthing resistance of the grid shall be measured after connecting all the earth electrodes to the grid. 
The resistance value of an earth grid to the general mass of earth shall be as follows:

-          Earthing resistance of the grid shall be measured after connecting all the electrodes to the grid.
             The resistance between any point on the metallic earth grid and the general mass of earth shall not m
             exceed 1 ohm. 
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- For lightning protection, the value of 5 ohms as earth resistance shall be desirable, but in no 
case it shall be more than 10 ohms.

7.4 The resistance to earth shall be measured typically at the following points:

a) At each electrical system earth or system neutral earth.

b) At each earth provided for structure lightning protections.

c) At one point on earthing system used to earth electrical equipment enclosures.

d) At one point on earthing system used to earth wiring system, enclosures, such as metal 
conduits and cable sheaths or Armour.

e) At one point on fence enclosing electrical equipment.

7.5 All earthing layout drawings shall be marked by contractor for ‘AS BUILT STATUS’ and two sets of 
copies shall be submitted to LEPL/Owner.

8.0       TEST PROFORMA 

            The Contractor shall fill up the Test Report after the completion of the tests and shall submit it to the 
            LEPL/Owner duly signed for his approval and acceptance.

INSTALLATION TESTING REPORT - EARTHING INSTALLATION 

1.0 Earthing System Data
1.1 Type of Electrodes
1.2 Total number of electrodes
1.3 Main earth grid size
1.4 Material
2.0 General Checks (Tick if it is in order

Otherwise give details)
2.1 Construction of earth pits and

Installation of ground electrodes as
per layout drawing

2.2 Size of earth conduct for various
Equipment as per layout drawing

2.3 Minimum distance kept between
Two electrodes

2.4 Welding at the joints are properly made:
3.0 Tests
3.1 Measured earth resistance of each

electrode in Ohms
No.1
No.2
No.3
No.4
No.5

3.2 Measurement of earth grid resistance 
(with all electrode connected to grid) :
a) At each electrical system or

System neutral earth
b) At one point on each earthing

System used to earth electrical
Equipment enclosure.
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9. EQUIPMENT  EARTHING SCHEDULE

NOTE:-

1. EARTH CONNECTIONS TO INDIVIDUAL EQUIPMENT FROM NEAREST EARTH PLATE/ GRID 
MAY ALSO BE DONE ALTERNATIVELY USING ALUMINIUM/ COPPER CONDUCTOR PVC 
INSULATED CORE OF SIZE NOT LESS THAN HALF THE CROSS-SECTION OF 
RESPECTTIVE POWER CABLE TO EQUIPMENT (MOTOR, PANEL ETC.). CONNECTIONS 
SHALL BE MADE USING CRIMP TYPE OF LUGS.

2. GREEN COLOR SLEEVING (ABOUT 50MM LENGTH) SHALL BE PROVIDED AT BOTH ENDS 
TO DENOTE EARTHING.

                                                                                     * * * *

TYPE OF EQUIPMENT EARTH CONDUCTOR SIZE
(SEE NOTE-1)

MOTOR UPTO 3.7 KW 8 SWG SOLID G.I. WIRE

MOTORS FROM 5.5 KW & WELDING 
RECEPTACLES 10 MM (3/8”) DIA G.I. WIRE ROPE

BUILDING COLUMNS 50x 6 MM G.I. STRIP

STORAGE TANKS (VERTICAL & 
HORIZONTAL)

50x 6 MM G.I. STRIP

LOADING RACKS 50x 6 MM G.I. STRIP

VESSELS & HEAT EXCHANGERS 50x 6 MM G.I. STRIP

SMALL EQUIPMENT & INSTRUMENTS 8 SWG SOLID G.I. WIRE

LIGHTING, POWER & INSTRUMENT PANELS 10 MM (3/8”) DIA G.I. WIRE ROPE

MAIN EARTH BUS/ MV & TRANSFORMER AS SPECIFIED

TELECOM/ SCADA / INSTRUMENT

SEPARATE Cu STRIP OF 25x5MM OR  25 
SQ.MM INSTULATED FLEXIBLE Cu 
CABLE (GREEN COLOUR)

PUSH BUTTON STATIONS 8 SWG SOLID G.I. WIRE

STREET LIGHT POLES 10 MM (3/8”) DIA G.I. WIRE ROPE

LIGHTING TRANSFORMER 16 MM (5/8”) DIA G.I. WIRE ROPE

PIPE RACK 50x6 MM G.I. STRIP

BONDING OF PIPE
25 SQ.MM INSTULATED FLEXIBLE CU. 
CABLE (GREEN COLOUR)

LIGHTNING PROTECTION 20x3 MM G.I. STRIP
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1.0 SCOPE

The intent of this specification is to define the design, manufacture and testing requirements of 
Nickel cadmium batteries for AC UPS application

2.0 CODES AND STANDARDS (Ni-Cd VRPP Type HBL Make) :

2.1 The equipment shall comply with the requirements of latest revision of following standards issued by 
BIS (Bureau of Indian standards) unless otherwise specified.

IS-I0918 Specification for \Vented type Nickel Cadmium batteries

2.2 In case of imported equipment, standard of the country of origin can be accepted if these standards are
equivalent or stringent than the applicable Indian standards. 

2.3 The equipment shall also conform to the provisions of Indian Electricity rules and other statutory 
Regulations currently in force in the country.

2.4 In case Indian standards are not available for any equipment, standards issued by IEC/ BS/ VDE/ IEEE/
NEMA or equivalent agency shall be applicable IEC/EN 60623.

2.5 In case of any contradiction between various referred standards/ specifications/ data sheet and statutory 
regulations the following order of priority shall govern:

a. Statutory regulations.
b. Data sheets
c. Job specifications.
d. This specifications.
e. Codes and standards.

3.0 GENERAL REQUIREMENTS

The offered equipment shall be brand new with state of art technology and proven field track record.                        
No prototype equipment shall be offered.

4.0 SITE CONDITIONS

Stationary Nickel Cadmium battery shall be suitable for operating satisfactorily in humid and corrosive 
atmosphere found in refineries, petrochemical and gas processing plants, metallurgical plants and other 
industrial plants. Service conditions shall be as specified in project data sheets/job specification. If not 
specifically mentioned therein, design ambient temperature of 50°C and altitude not exceeding 1000m 
above MSL shall be considered. 

5.0 TECHINICAL REQUIREMENTS

5.1 The Nickel Cadmium cell/battery shall be suitable for float duty operation at constant voltage permanently 
applied to its terminals which is sufficient to maintain it in state close to full charge and shall be designed 
to supply load in the event of normal power supply failure. Type of plate construction for batteries shall he 
as per project data sheet. 

5.2 The rated ampere hour capacity of the cell/ battery shall be at reference temperature of 27ºC, constant
current discharge at 5 hours rate (C5) and end cell voltage of 1.0 V/cell. 

5.3 Ampere hour of the battery shall be selected based on following:
a. Minimum site ambient temperature of 10°C or as defined in data sheet 
b. Discharge duty cycle 
c. End cell voltage 
d. Ageing factor of 0.8 
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e. Design margin if defined in data sheet

5.4 Number of cells and end cell voltage shall be decided by the vendor on the basis of maximum permissible 
voltage to the load when batteries are float charged while feeding the load and minimum DC system 
voltage. However the number of cells and end cell voltage shall be as per project data sheet unless other 
wise specified. 

5.5 The battery shall be suitable for being boost charged to fully charged condition from fully discharged 
condition within 10 hours unless other wise specified. 

5.6 Battery assembly shall be supplied in dry and uncharged. Dry electrolyte and required quantities of  
electrolyte liquid with 10% extra shall be delivered with the battery in suitable non returnable sealed 
containers unless otherwise specified.

5.7 Each cell shall have separate container. The cell container shall be of high strength alkali resistant  
translucent material and designed to withstand mechanical stresses, shocks and vibrations. 

5.8 The components such as containers, lids/covers and seals used in manufacture shall meet the Fire, flame 
and smoke resistance rating as defined in ANSIIUL94 and have an oxygen Index of at least 28 in 
accordance with ASTM D-2863.

5.9 The terminal posts shall be of nickel plated steel. The terminals shall be suitable for short circuit current  
and specified discharge current without damage to cell as a result of terminal heating.

5.10 Stationary nickel cadmium cells shall be designed to withstand the mechanical stresses encountered during 
normal transportation and handling. 

5.11 Flame arrestor shall be mounted on the cell so that all the vented gasses diffuse through the arrestor to the  
outside environment. The construction of the arrestor shall be such that hydrogen burning on the external 
surface of the arrestor shall not propagate back in to the cell to cause explosion.

5.12 The following information shall be permanently marked on the cell.
- Nominal voltage
- Name of manufacturer/model reference
- Rated capacity in ampere hours (Ah) with End Cell Voltage
- Voltage for float operation of 27ºC with tolerance of ±1%
- Month and year of manufacture

5.13 Each set of battery shall be supplied with all accessories including but not limited to the following:

a. Battery stand in formation as per enclosed data sheet. Mild steel stand pretreated and epoxy 
painted / PVC coated.

b. Inter cell, inter row and inter bank connector
c. Cell insulator
d. Stand insulator
e. Cell number plates and fixing pins, Lugs for cable termination as required.
f. Other accessories and their quantity as per data sheet.
g. Voltmeter(D.C.) to measure individual cell voltage having centre zero with lead.
h. Hydrometer, funnel, gloves, spare vent plug

6.0 PERFORMANCE 

Nickel Cadmium batteries shall have been type tested to meet the performance requirements for each 
design and AH rating of cells as per IS-10918.
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7.0 INSPECTION AND TESTING 

Batteries shall be subject to inspection by LEPL/owner or by an agency authorized by the owner, to assess 
the progress of work. The manufacturer shall furnish all necessary information concerning the supply to 
LEPL /owner's representative. LEPL / owner's representative shall be given free access in the works from 
time to time for stage wise inspection and progress reporting. Four weeks advance notice shall be given to 
witness the final routine test and other test as agreed upon. 

Following routine tests shall be carried out as a minimum as part of acceptance tests for each AH rating of 
cells/battery. For long duration type tests, type test certificates of identical ampere hour rating shall be 
furnished.

a. Physical examination 
b. Polarity and absence of short circuit
c. Marking and packing
d. Verification of dimensions
e. Air pressure test
f. Test for voltages during discharge
g. Test for AH capacity
h. Test for charge retention if specified in the data sheet.
i. Insulation resistance
j Test for impact in variation on ambient temperature

Battery duty cycle test to meet the load cycle requirement shall also be performed at site after installation 
as part of commissioning unless otherwise defined in project data sheet.

8.0 PACKING AND DESPATCH 

All the equipment shall be divided into several sections for protection and ease of handling during 
transportation. The equipment shall be properly packed for transportation by ship/rail or trailer. The 
equipment shall be wrapped in polythene sheets before being placed in crates/cases to prevent damage to 
finish. Crates/cases shall have skid bottom for handling. Special notations such as 'Fragile', 'This side up', 
'Centre of gravity', 'Weight', 'Owner's particulars', 'PO nos.' etc., shall be clearly marked on the package 
together with other details as per purchase order. 
The equipment may be stored outdoors for long periods before installation. The packing shall be 
completely suitable for outdoor storage in areas with heavy rains/high ambient temperature.

* * * * * 
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1.0 SCOPE

The scope of this specification is to define the requirements of design, manufacture, testing. 
Packing and Despatch of static Uninterrupted Power Supply (AC UPS) system.

2.0 CODES AND STANDARDS

2.1 The equipment shall comply with the requirements of latest revision of following standards 
issued by BIS (Bureau of Indian standards) unless other wise specified:

IS: 5 Colours for ready mixed paints and enamels
IS: 1248 Direct acting indicating analogue electrical measuring instruments 

and
(Part I. 2, 4 and 9) their accessories.
IS:2147 Degree of protection provided by enclosures for low voltage 

switchgear and  control gear. 
IS: 3700 Essential ratings and characteristics of semi-conductor devices.
(Part I to II )
IS: 3715 Letter symbols for semi-conducting devices
(Part 1 to 4 )
IS: 4411 Code for designation of semi-conductor devices. 
IS: 5001 Guide for preparation of drawings of semi- conductor devices and 
(Part 1 & 2 ) integrated Circuits.
IS: 5469 Code of practice for the use of semi-conductor junction devices.
(Part 1 & 3 )
IS: 7204 Stabilized power supplies D.C. output 
(Part 1 & 4 )
IS: 12021 Control transformers for switchgear and control gear for voltages not 

exceeding 1000V AC
IS: 13314 Solid state inverters run from storage batteries 
IS: 13703 Low voltage fuses for voltage not exceeding 
(Part 1 & 4) 1000V AC or 1500V DC
IS: 13947 Specification for low voltage switchgear and (Part4/Sec-I) control 
gear.

2.2 In case of imported equipments standards of the country of origin shall be applicable if these 
standards are equivalent or stringent than the applicable Indian standards.

2.3 The equipment shall also conform to the provisions of Indian Electricity rules and other 
statutory regulations currently) in force in the country.

2.4 In case Indian standards are not available for any equipment, standards issued by IEC /BS
/VDE /IEEE / NEMA or equivalent agency shall be applicable. 

2.5 In case of any contradiction between various referred standards/specifications/data sheet and
statutory regulations, the following order of priority shall govern:
- Statutory regulations
- Data sheets
- Job specification
- This specification
- Codes and standards

3.0 GENERAL REQUIREMENTS

3.1 The offered equipment shall be brand new with state of art technology and proven field track 
record. No. prototype shall be offered.

3.2 Vendor shall ensure availability of spare parts and maintenance support services for the 
offered equipment at least for 15 years from the date of supply.

3.3 Vendor shall give a notice of at least one year to the end user of equipment and LEPL before 
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phasing out the product/spares to enable the end user for placement of order for spares and 
services.

3.4 The UPS system shall be an integrated system comprising static rectifiers, battery, static 
inverters, static switches, manual by pass switch, AC distribution board, voltage stabilizer in 
bypass, isolating and protection devices and all other equipment/accessories required for 
completeness of the system whether specifically mentioned herein or not, but necessary for 
completeness and satisfactory performance of the system.

3.5 The UPS system shall be suitable to feed all loads connected to the output which are 
primarily instruments, DIDS (DCS), computers, disc drives and other SMPS equipment 
leading to high crest factor of the load.

3.6 The inverter shall be transistorized (IGBT) type or with the latest proven technology. All 
components shall be of a high quality and reliability that satisfy with the requirements of a 
secure AC power to vital equipment with respect to performance, controlling, monitoring and 
safeguarding function in continuously operating petrochemical process units, petroleum 
refineries, gas processing facilities, utility and other miscellaneous industrial plants. 
Components shall be capable of withstanding the thermal and dynamic stresses resulting 
from internal and external short circuits and switching surges etc.

3.7 The design of the UPS shall be such as to minimize the risk of short circuits and shall ensure 
human and operational safety.

3.8 The vendor shall be responsible for design, engineering and manufacturing of the complete 
system to fully meet the intent and requirements of this specification and enclosed data 
sheets. Selection, sizing and suitability of all equipment and components used for UPS 
system shall be vendor’s responsibility.

3.9 The UPS shall be single phase or three phase system as indicated in the data sheets.

3.10 The batteries shall meet the requirement of battery Data Sheet/ battery specifications 
attached with the bid document.

4.0 SITE CONDITIONS

The UPS system shall be suitable for installation and satisfactory operation in a closed 
substation with restricted natural air ventilation in tropical. Humid and corrosive atmosphere. 
The UPS system shall be designed to operate under site conditions as specified in the data 
sheet. If not specifically mentioned therein, design ambient temperature of 40°C and altitude 
not exceeding 1000M above MSL shall be considered for the UPS.

5.0 TECHNICAL REQUIREMENTS

5.1 INPUT POWER SUPPLY

5.1.1 The UPS shall be suitable for input power supply as defined in the data sheet. If not specified 
therein the UPS shall be suitable for the following input power supply.

Voltage : 415 ± 10%
Frequency : 50Hz ± 5%

                          OUTPUT CHARACTERISTICS :
                                       Voltage : 230 ± 10%

Frequency : 50Hz ± 5%

                          The following characteristics shall be available:

In addition to above variations, the input voltage may be subject to transient variations 
comprising voltage dip to 20% of normal voltage motor start-up and voltage interruption 
during short circuit as well as frequency variations due to large motor start up. UPS system 
shall be designed to operate satisfactorily while deriving the input power from an emergency 
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diesel generator set.

UPS system shall also operate satisfactorily on input power supply having:

- the ratio of negative to the positive sequence components not exceeding 5% and
- total harmonic distortion of not more than 5%.

Total Harmonic Distortion is the ration in percentage of r.m.s. value of the harmonic content to 
the r.m.s. value of the fundamental component of alternating quantity.

5.1.2 The incoming power supply to UPS will be provided by 2 Nos. feeder. One feeder shall  feed 
                          The rectifier(s) while other shall supply power to stabilized bypass supply.

5.2 UPS CONFIGURATION AND OPERATIONAL REQUIREMENTS

The UPS system shall have the following basic configurations as specified in data sheet and 
drawings:

5.2.1 PARALLEL REDUNDANT UPS WITH BYPASS (Refer Single Line Diagram attached in RFP)

In UPS system having the configuration two sets of rectifiers and inverters shall be provided. 
Under normal conditions, when AC mains power is available, both the rectifiers shall operate 
in parallel and supply DC power for float/rapid charging the battery and simultaneously to 
inverters. In case of failure in one rectifier, the other rectifier shall feed the complete load and 
the battery without any interruption. In case of incoming supply failure of failure of both 
rectifiers the battery shall feed the inverters without any interruption. Each rectifier shall be 
designed for simultaneously feeding complete inverter load and float/rapid charging of the 
battery to its rated capacity. Each rectifier shall be equipped with ‘On Line’ automatic as well 
as manual charging facility.

5.2.2             SINGLE UPS WITH BYPASS 

In UPS system having this configuration a single rectifier and inverter shall be provided. 
Under normal conditions when AC mains power is available, the rectifier shall simultaneously 
feed DC power to inverter as well as for float/rapid charging of the battery. The AC supply to 
loads shall be fed from inverter output. In case of any fault of the inverter, the load shall be 
automatically transferred to stabilized bypass supply and retransfer of load from stabilized 
bypass supply of the inverter shall be possible in auto as well as in manual mode. 

In case of AC input power failure or battery charger failure. the battery shall supply power to 
inverter without any interruption. The charger shall be designed for simultaneously feeding 
complete inverter load and for float/rapid charging the battery to its rated capacity. Charger 
shall he equipped with 'On Line' automatic as well as manual charging facility.

5.2.3 In all UPS configurations, the facility for uninterrupted manual transfer in either direction 
through static switches shall also be provided.

5.2.4 For ease of maintenance, it shall be possible to isolate inverters and static switches from load 
through manually operated make before break switches. In case of large rating UPS, where it 
is not possible to provide one power switch with make before break feature, combination of 
breakers with the control scheme having make before break logic may be provided which 
ensures momentary paralleling before tripping of selected breaker.

5.3 UPS DESIGN AND PERFORMANCE REQUIREMENTS

5.3.1 Incoming AC supply shall be converted to DC through three phase full were controlled 
rectifiers. The rectifiers shall operate according to the constant voltage current limiting 
principle and shall incorporate a” Soft Start” feature to gradually accept load on initial 
energizing.
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5.3.2 The rectifier section of the UPS system shall be capable of precise regulation to prevent 
damage to the battery. The output voltage of rectifier’s DC bus without the battery shall be 
stabilized to within ± 1 % of set value during load variation between 0 to 100% of the rectifiers 
and specified mains input supply voltage variation.

5.3.3 Suitable protection shall be provided in the control circuits to guard against instability of phase 
controlled rectifiers due to electrical oscillations which may be present in the input supply as 
caused by emergency DG set.

5.3.4 The UPS system including the stabilized by-pass shall be galvanically isolated from input 
power supply system by providing double wound transformers. All transformers shall be 
natural air cooled, dry type suitable for location inside the panel. All rectifiers shall also have a 
double wound transformer at its input.

5.3.5 An RFI filter shall be provided. The performance of UPS system shall not get affected or in 
any way e degraded by the use of portable radio transmitter receiver in the vicinity of the UPS 
system and or UPS room.

5.3.6 Transient/surge protection circuit shall be provided in the input circuit to rectifiers to protect 
the UPS from surges & voltage spikes.

5.3.7 The UPS system shall be designed to draw power mains supply at a minimum power factor of 
0.85 while working at rated load in normal operating UPS configuration.

5.3.8 The UPS shall be provided with automatic sequence and power walk in circuit(s) with time 
delay of upto 15 sec. such that the rectifiers and inverters can start operating automatically 
when incoming AC power is restored allowing the UPS to be loaded automatically.

5.3.9 Facility for initial charging of batteries shall also be provided. The inverters may be 
disconnected during initial charging of the battery.

5.3.10 For battery sizing, the following factors shall be considered unless specified otherwise in the 
data sheet:

a. Load Power Factor of 0.8
b. Minimum ambient temperature as specified in Data sheet.
c. Inverter rated KVA x Rated load p. f.
Battery Current = --------------------------------------------------------------

Inverter Efficiency* x End cell voltage x No. of cell
* at 50% load on each inverter for parallel redundant UPS

d. Aging factor of 0.8
e. Back up time of 12 hours in case of mains power failure unless specified otherwise in 

data sheet.
f. Minimum end cell voltage for lead acid/VRPP type battery 1.85 V per cell and 1.0 V 

per cell for Ni-Cd battery
g. Battery state of charge factor of 0.95

h.         Battery shall be sized as per latest IEEE 1115 .

5.3.11 The rectifiers/chargers shall be designed to completely charge the Load acid and Nickel 
cadmium batteries in a maximum time of 10 hours after complete discharge. Facilities shall be 
provided to initiate battery rapid charge operation by manual & automatic means. An auto 
charging sequence should be provided for the rapid and float charging of the battery up to 
90% of rated Ampere hours within duration of 24 hours and to 100% within 4 days. In addition 
to above, the charging shall be transferred from rapid to float mode after a preset time 
adjustable through 0-24 hours timer as back up protection against over charging.

5.3.12 The rectifiers shall be sized based on the maximum inverter input load when inverter is 
delivering its rated output at 0.8 p.f. lagging and recharge the battery to nominal rated 
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capacity of the battery. The DC load imposed by the inverters shall be considered under the 
most severe operating conditions where only one rectifier is operating but the UPS load is 
equally shared by all the inverters. The rating of each rectifier shall be not less than the value 
calculated as follows:

For Lead Acid Batteries = Inverter input current + 0.14 Ah (10 hr.Rating of the battery) 
For Nickel- Cadmium Batteries = Inverter input current +0.2Ah (5hr. Rating of the battery)
For VRLA Batteries = Inverter input current +0.2Ah (10 hr. Rating of the battery)

Rated KVA capacity of UPS X Load power factor
Where Inverter input current = ------------------------------------------------------------

Battery charging voltage X Inverter efficiency

5.3.13 The DC rectifiers shall sense the battery charging current and adjust the DC bus voltage to 
maintain the charging current to present level. A separate current limit circuit shall also be 
provided for adjustment of battery current. The rectifiers shall be protected against reverse 
battery connection at DC link voltage bus. Subsequent to a discharge cycle when battery is 
connected to rectifier, the battery current shall be monitored, controlled and limited to set 
value automatically irrespective of the inverter input current.

5.3.14 The battery may be taken out of service for maintenance, during which period is shall be 
possible for the inverter to continue operation by drawing power from the rectifier. Ripple 
content at the DC link shall not exceed 2% even with battery disconnected.

5.3.15 Battery/ D.C. link shall be provided with a sensitive earth leakage protection.

5.3.16 The invertor shall be of the current limiting type ( short circuit proof ) and have nominal output 
voltage and frequency as specified in the data sheet. The invertor output voltage and 
frequency shall not exceed the operational tolerances, as measured at the output terminals of 
the unit during the following conditions of UPS loading.

- Load variations between 0-100% of the rated output of UPS
- Load power factor over the range of 0.7 lagging to unity.
- Load current waveform having a relative harmonic content varying between.
Zero and 50% the latter waveform having a crest factor not exceeding 2.5 and
Individual harmonics not exceeding the following values:

3rd harmonic - 44% of fundamental
5th harmonic - 33% of fundamental
7th harmonic - 18% of fundamental
9th harmonic - 7% of fundamental
11th harmonic - 10% of fundamental

The Relative harmonic content is the ratio of the r.m.s. value of the harmonic content to the 
r.m.s. value of the total non-sinosoidal periodic waveform i.e. relative harmonic content =

rms value of the fundamental component of current or voltage
- (-----------------------------------------------------------------------------)²]

rms value of total waveform of current or voltage

DC input voltages over the range corresponding to battery rapid charge and battery discharge 
operation during the specified discharge times.

The UPS output voltage waveform shall be sinusoidal with a relative harmonic content not 
exceeding 5% under linear load conditions, and not exceeding 15% under the non-linear load 
conditions specified above.

5.3.17 The inverter shall control the output voltage of the UPS such as to maintain synchronism with 
the mains bypass voltage during variations in mains frequency up to the limits specified.

During variations in mains frequency exceeding these limits, the inverter shall revert to 
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internal frequency control.

5.3.18 It shall be possible to vary the inverter output voltage steplessly within ± 5% of the specified 
output voltage. This adjustment shall be possible to be made when the inverter is in 
operation.

5.3.19 The steady state output voltage and frequency ( free running) variation of inverters shall not 
exceed ± 1 % from the set value for specified input power supply conditions from no load to 
full load condition and load power factor variation from 0.7 lag to 1.0.

5.3.20 The UPS system shall be able to operate satisfactorily on rated loads (in KVA) with power 
factors in the range of 0.7 lag to 1.0. The overall efficiency of the UPS system shall not be 
less than 80% at rated load and 0.8 p.f.

5.3.21 The UPS shall have capacity to deliver a minimum overload of 125% for 10 minutes and 
150% for 10 sec. UPS shall be provided with current limit to avoid excessive loading beyond 
its permissible overload withstand capability.

5.3.22 The inverters shall be ‘phase locked’ to the stabilized bypass power supply as long as 
stabilized bypass supply frequency remain within ± 4% of nominal. When bypass supply 
frequency variation exceeds the above limits, the inverters shall be delinked from mains. Free 
running frequency tolerance limit shall not exceed ± 1%. Facility shall also be provided for 
adjustment of range of synchronizing frequency.

5.3.23 Unless otherwise specified, the UPS system output voltage variation shall not exceed ± 10% 
and complete recovery to normal steady state shall be within 0.1 Sec. The phase angle 
disturbance shall be less than 120 ± 3% in case of 3 phase inverter. The above requirement 
shall be complied for following transient disturbances.

a) 100% step load and unload (For single UPS and hot stand by UPS)

b) 50% step load ( For parallel redundant UPS)

c) Momentary interruption in power supply

d) Load transfer to stabilized bypass supply 

e) Complete load transfer to other healthy inverter when one of the two parallel inverters 
develop a fault.

5.3.24 For 3 phase UPS system, the maximum output voltage and angle variation between the 
phases should not exceed 6% and 3 degrees respectively even under the condition of 100% 
unbalanced loading of the 3 phase output.

5.3.25 UPS system shall be suitable both for floating output or earthing of one leg/ star point in case of 
single phase/ three phase system respectively.

5.3.26 The stabilized bypass supply shall be designed to regulate the output voltage within± 2% of the 
rated voltage over complete range of load from no load to full load and for specified input 
supply voltage variation. The type of Voltage stabilizer in stabilized bypass supply shall be as 
indicated in data sheet.

5.3.27 The stabilized bypass supply shall have a continuous current rating equivalent to the rated 
output of the UPS unit and be capable of conducting a current ten times the rated output for the 
duration more than the fault clearing time of the type of fuse provided. The load transfer 
devices shall comprise of continuously rated static elements in both inverter and stabilized 
bypass supply.

5.3.28 Adequately rated static switches in required number & configuration shall be provided in the 
inverter(s) output and stabilized bypass supply to ensure positive isolation of faulty inverter 
section such that the other inverter and bypass circuits do not feed into the fault leading to 



Standard Specification

TECHNICAL STANDARD SPECIFICATION FOR 
AC UPS SYSTEM

Doc No. Rev
GAIL-STD-EL-DOC-TS-007 0

Page 9 of 18

under voltage trip. The short time rating of all the static switches shall be at least 10 times the 
rated output for the duration more than the fault clearing time of the type of fuse provided.

5.3.29 Facility shall be provided too manually and automatically initiate transfer of the load from 
inverters to the stabilized bypass supply and from stabilized bypass supply to the inverters. 
Under voltage and over voltage sensing levels to initiate transfer shall be adjustable. The 
maximum transfer time between inverters and bypass supply shall not exceed 4 msec and 20 
msec in synchronous and asynchronous mode respectively.

5.3.30 The criteria for load transfer:

A) Load transfer from inverter to the stabilized bypass supply shall be as follows:

- the stabilized bypass output voltage is within ± 5% of rated UPS output voltage and
- the mains bypass frequency is within ± 4 %.

b) Auto-transfer of the load from inverter to stabilized bypass supply shall be initiated 
when:

- the inverter output voltage drops below 95% of nominal output voltage under steady 
state condition and/or if the inverter output voltage falls below 90% of the nominal 
value under transient conditions.

OR
- The inverter output voltage exceeds 105% of the nominal output voltage under steady 

state condition and /or if the inverter output voltage reaches 110% of the nominal 
value under transient conditions.

OR
- the inverter output current exceed it’s tolerable limits.

B) Retransfer of load from stabilized bypass supply to the invertor shall be as follows:

a) The load transfer shall be possible when-

- The invertor output voltage is within ± 5% of nominal output voltage for more than 5 
sec. and

- Inverter output and stabilized bypass supply are synchronized

Retransfer of load from stabilized by pass to the inverter shall be done manually only unless 
otherwise specified in the data sheet.

If automatic retransfer of load to the inverter is specified in the data sheet, then the retransfer 
of load to the invertor shall be inhibited following four automatic transfers of load to stabilized 
by pass within a period of 5 minutes.

5.3.31 All breakers shall be adequately rated for continuous rating as well as breaking capacity as 
applicable. Paralleling of breaker/switch/contactor poles to achieve the required current rating 
is not acceptable. All output isolating device shall be double pole type.

5.3.32 All electronic power devices including thyristor, transistors (IGBTs), diodes etc. shall be rated 
under operating conditions for approximately 200% of the maximum current carried by the 
device. All other electrical components such as transformers, reactors, breakers, contactors, 
switches, bus bars etc, shall be rated for at least 125% of the maximum required rating. No 
electronic device shall be subjected to PIV greater than 50% of its rated value.

5.3.33 All the thyristor, power transistors, diodes and other electronic devices of UPS shall be
protected with high speed semiconductor fuses. I²t co-ordination between fuse and semi-
conducting power devices shall be ensured.

5.3.34 The outgoing circuits of ACDB shall be protected by semiconductor fuses. Each inverter shall 
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be designed to clear a fault in any of the branch circuits upto a maximum rating of 25 % of the 
system capacity without the assistance of the stabilized bypass supply. In case of any fault in 
branch circuits, the load connected to the healthy circuits shall not get affected. The fault 
clearing time shall be less than 4 m/sec.

5.3.35 All PCBs shall be provided with a transparent epoxy coating for environmental protection and 
tropicalisation. They shall be suitably located away from heat sources.

5.3.36 All electronic control and monitoring printed circuit cards shall be installed in standardized 
electronic equipment frames and shall be fitted with suitable means for easy removal. The 
frames shall incorporate guides for PCB's to facilitate correct insertion of PCB's and shall 
allow access to the wiring side of the connectors All PCBs shall be placed in a manner to 
avoid replacement of a PCB by a wrong spare PCB. Monitoring points shall be provided on 
each of the PCB's and the PCB shall be firmly clamped in position so that vibration or long 
usage do not result in loose contacts. Failure of each PCB shall be indicated by visual alarms. 
Visual fault diagnostics shall preferably identify faults upto various sections in the card.

5.3.37 Forced ventilation of pane!, if provided, shall be supplemented by 100% redundant fans. In 
normal operation, normal & redundant fans shall run together. The power supply for the fans 
shall be tapped from the inverter output. However, the rating of the UPS as specified in the 
data sheet shall be the net output of UPS after deducting power consumption for fans etc. 
However in case of non-operation of 50 %. of running fans the UPS output shall not be 
affected. The fans shall be arranged to facilitate removal of faulty fan for maintenance without 
requiring system shutdown.

5.3.38 Maximum noise level from UPS system all meter distance. under rated load with all normal 
cooling fans shall not exceed 75 dBA

5.4 CONSTRUCTION 

5.4.1 Rectifier/charger and inverter. Stabilized bypass supply and static switch sections shall be 
suitably housed in sheet steel panels complete with all interconnections.

UPS panels, ACDB and cell booster enclosures shall be fabricated from structural/CRCA 
sheet steel The frames shall be fabricated by using minimum 2mm thick CRCA sheet steel 
while the doors and covers shall be made from 1.6mm thick CRCA sheet steel Wherever 
required suitable stiffeners shal1 be provided.

The panels shall be free standing. fitted with suitable louvers for ventilation and cooling fans 
as required. Hinged doors shall be provided at the front and back with dust tight gaskets. 
Interpanel sheet steel barriers shall be provided. The enclosure shall provide mll11mUm IP-
31 degree of protection, if not specified otherwise in the data sheet. The maximum and 
minimum operating height of the switches shall be 1800 mm and 300 mm respectively. 

5.4.2 Power cables shall be with aluminum / copper conductors and control cables shall be with 
copper conductors. All the cable connections shall be from bottom and front of the panel, if 
not specified otherwise in the data sheet. A removable bolted gland plate shall be provided 
along with single compression type nickel plated brass cable glands for external cable 
connections. Clamp type terminals shall be used for Connection of all wires upto 10 mm2.
Bolted type terminals suitable for cable lugs shall be provided for wire size above this. Tinned 
copper lugs for all external connections shall be provided with the panels.

5.4.3 Bus bars shall be used in all power circuits which are rated above 100 Amp. Copper 
conductor PVC insulated cables or wires of 660V grade shall be used for power circuits rated 
less than 100 Amp. Bus bars shall be colour coded and live parts shall be shrouded to ensure 
complete safety to personnel intending routine inspection by opening the panel doors. All the 
equipment inside the panel and on the doors shall have suitable name plate and device tag 
numbers as per the schematic diagram. All wires shall be ferruled and terminals shall be 
numbered.

5.4.4 MCCBs and load break power switches shall be mounted inside the panel. The control 
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switches shall be rotary type, mounted all the door and shall be externally operable. An 11 W 
CFL lamp controlled through a door switch shall be provided for illumination in each panel. All 
instruments shall be analogue /digital switchboard type, back connected, 72 x 72 mm. square( 
Analogue type) of reputed make. Analogue instruments' scale shall have red mark indicating 
maximum permissible operating rating. Separate test terminals shall be provided for 
measuring and testing of the equipment to check the performance.

5.4.5 A suitably sized earth bus shall be provided at the bottom of the panels including ACDB 
running through the panels line up with provision for earth connection at both ends to 
purchaser's main earth grid. The minimum size of earth bus shall be 25 x 3 mm2 copper (or 
equivalent aluminum). All potential free metallic parts of various equipment shall be earthed 
suitably to ensure safety.

5.4.6 All panels shall be of same height so as to form a panel lineup which shall have good 
aesthetic appearance.

5.4.7 Inside the panels, the controls connections shall be done with 660V grade PVC insulated 
wires having stranded copper conductors. 1.5 mm2 size wire shall normally be used for
circuits with control fuse rating of 10 Amp. or less. For control circuit having fuse of t6 Amps., 
2.5 mm2 size wire shall be used, Control wiring for electronic circuits shall be through flat 
ribbon cable or through copper wire minimum of 0.5 mm dia.

5.4.8 All control wiring shall preferably be enclosed in plastic channels or otherwise neatly bunched 
together. Each wire shall be identified at both ends by PVC ferrules. Ferruling of wires shall 
be as per relevant IS.

5.4.9 All metal surfaces shall be thoroughly cleaned and de-greased to remove mill scale, rust, 
grease and dirt. Fabricated structures shall be pickled and then rinsed to remove any trace of 
acid. The under surface shall be prepared by applying a coat of phosphate paint and a coat of 
yellow zinc chromate primer. The under·-surface shall be made free from all imperfections 
before undertaking the finished coat. 

5.4.10 After preparation of the under-surface, the panels shall be spray painted with two coats of 
epoxy-based final paint or shall be powder-coated. Spray painted finished panels shall be 
dried in stoving ovens in a dust-free atmosphere. Panel finish shall be free from imperfections 
like pinholes, orange peels, runoff paint, etc. The vendor shall furnish the painting procedure 
along with the bids.

5.5 CELL BOOSTER

5.5.1 Cell booster shall be suitable for charging one to six cells within a time duration as specified 
at C1.5.3.12. It shall be suitable for charging not only the new cells before being introduced to 
the battery hank but also any treatment to be given to the individual weak cells. Quantity of 
such boosters shall be as defined in the MR. 
Cell booster shall be suitable for 240 V ± 10%,50 Hz ± 3 % SPN input power supply" Cell 
booster output voltage shall be in the range of 0-18V and 0-12V for Lead Acid and Nickel 
Cadmium batteries respectively. Cell booster shall be sized as under:

For Lead Acid battery = 0.14 x Ah of cell ( 10 hr. Ratting of the cell)
For VRLA battery = 0.2 x Ah of cell ( 10 hr. Ratting of the cell)
For Ni-Cd battery = 0.2 x Ah of cell ( 5 hr. Ratting of the cell)

Cell booster shall have heavy duty switch fuse or MCCB on AC incomer and DC output, AC 
voltmeter, DC ammeter and voltmeter, indicating lamp for AC/ DC power ON. The output 
voltage and current of cell booster shall have manual control using a suitably rated variac or a 
full wave controlled rectifier bridge. Suitable interlock shall be provided so as to ensure that 
the variac controlled rectifier is at its minimum position while switching on the cell booster. 
Cell booster shall be portable type with wheels. Each cell booster shall be supplied with 5 m 
long flexible copper conductor. PVC insulated and braided cable for AC incomer power supply 
and DC output connection to the battery.
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5.6 A.C. DISTRIBUTION BOARD

Sheet steel enclosed AC distribution board shall be provided as part of the complete package. 
It shall accommodate AC feeders as indicated in the data sheet. The distribution board shall 
be floor mounted, fixed type with compartmentalized construction unless otherwise indicated 
in the data sheet. It shall be possible to operate the switches without opening the doors. 
Switches shall be provided with door interlock. Vertical cable alley of minimum 200mm width 
with suitable supports shall be provided for the termination of outgoing cables. Suitable 
supports shall be provided for supporting incoming and outgoing cables. All outgoing switches 
shall be air insulated load break type Fuses on outgoing feeders shall be fast acting 
semiconductor type and cable entry shall be from bottom. The gland plate of the distribution 
board shall be non-magnetic type where single core cables are used as specified in the data 
sheet. Cable glands shall he of brass and single compression type and cable lugs shall be of 
tinned copper.

5.7 ALARM, CONTROL, INDICATION AND METERING REQUIREMENTS

If not specified otherwise in the data sheets, following schedule shall be followed for alarm, 
control, indication and annunciation. Any additional devices/features considered necessary 
for reliable operation and maintenance shall also be included in various panels and same 
shall be highlighted separately. An illuminated one line diagram indicating operational status 
shall be provided on the front of the panel. Metering, indications, audio-visual alarm shall be 
provided. Parameters/ information indicated shall be available in LCD panel or by other 
means directly or indirectly. 

5.7.1 METERING

5.7.1.1 Rectifier

a) Incoming line voltage ( For all the three phases)
b) Input line currents (For all the three phases)
c) D.C. voltage at each rectifier output.
d) Battery current.

5.7.1.2 Inverters

a) AC voltage at each inverter output (AC voltages for 3 phase inverter)
b) AC current at each inverter output (AC currents for 3 phase inverter)
c) Frequency meter at each inverter output

5.7.1.3 Stabilized bypass supply

a) Frequency meter for incoming supply.
b) Voltmeter with selector switch for incoming supply.
c) Ammeter with selector switch for incoming supply.

5.7.1.4 ACDB

Following shall be provided for each of the ACDB incomers:
a) Voltmeter (voltmeter selector switch shall also be provided for 3 phase inverter).
b) Ammeter (ammeter selector switch shall also be provided for 3 phase inverter).
c) Power factor meter.

5.7.2 Indications

(All indication lamps shall be provided with series resistors. Clustered/Jumbo LED's of 
minimum l0mm dia. may be provided in place of lamps subject to their having at least equal 
illuminance.) 

5.7.2.1               a) AC mains ‘ON’ – Rectifier.
b) AC mains ‘ON’ – By pass.
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5.7.2.2 Rectifiers (for each rectifier)

a) Rectifier output ‘ON’
b) Battery on float charge
c) Battery on rapid charge

5.7.2.3 Inverters (for each inverter)

a) DC input ‘ON’
b) Load on inverter.
c) Inverter synchronized with mains.

5.7.2.4 Load on bypass.

5.7.3 AUDIO-VISUAL ALARM (separately for each circuit)

5.7.3.1a) Mains failure
b) Battery charger failure
c) Battery fault
d) Inverter temperature high
e) Low voltage from inverter
f) Load on by pass
g) Inverter overloaded
h) All power fuse failures

5.7.3.2 2 Nos. changeover contacts shall be wired to the terminal strip. 1 no. for common remote 
alarm of UPS fault’ in owner’s panel and 1 no. for ‘load on bypass supply’ annunciation.

5.7.4 CONTROLS

a) All the switches for starting, shut down and testing sequence.
b) Primary input circuit breakers for feeding chargers, bypass line and de bus from 

battery including backup protection.
c) Inverter ON/OFF switch (to initiate inverter operation)
d) Static switch transfer test Push Button.

5.8 RELIABILITY

All necessary care shall be taken in selection, design, manufacture, testing and 
commissioning of the equipment for ensuring high system reliability. Following design 
consideration shall be taken into account to ensure maximum availability of the system. 

5.8.1 There shall be no common device. between main and redundant units (e ,g, master oscillators 
etc,) in order to ensure that the failure of the same does not cause shutdown of more than 
one unit. 

5.8.2 It shall be possible to take out any individual power circuit for maintenance without affecting 
the total UPS supply

5.8.3 Series-parallel combination of smaller devices to achieve required rating shall not be 
acceptable,

5.8.4 Vendors shall offer their nearest higher standard size that will meet the requirement of the 
specified UPS rating, 

5.9 Fault Diagnostic Unit
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If specified in the data sheet, each UPS set shall have provision for adding microprocessor 
based 'ON line' fault diagnostic unit. This shall supervise the UPS operation continuously. It 
shall identify and locate faults immediately so that corrective action can be taken. Fault 
Diagnostic unit shall be compatible to hook up with owner's PC through RS232/RS485 
interface, the software shall be provided on a CD ROM, 

The fault diagnostic unit shall have provision for automatic print out facilities for time. 
Input/output voltages, currents. Frequency as a minimum under the following conditions, 

- UPS power source changeover from mains to battery.

- UPS power source changeover from battery to mains. 

- Changeover from inverter to stabilized bypass supply and vice versa. 

- Changeover from one inverter to other inverter. 

- Changeover time in case of inverter to stabilized bypass supply and from one inverter 

              to other inverter.

- UPS failure.

- Type of failure incident along with diagnostic report. 

In addition to the above, any other feature which vendor feels may be useful shall be provided 
and highlighted separately. 

If any additional equipment (eg. bin connector, adaptor cards etc,) are required for connecting 
this unit with UPS system as well as with owner's PC. the same are also to be included in the 
vendor's scope.

6.0 INSPECTION, TESTING AND ACCEPTANCE

6.1 During fabrication, the equipment shall be subjected to inspection by LEPL / Owner or by an 
agency authorized by the Owner. Manufacturer shall furnish all necessary information 
concerning the supply to LEPL/Owner's inspector. Tests shall be carried out at 
manufacturer's works under his care and expense

6.2 UPS system shall be tested in accordance with applicable standards. The following 
acceptance tests shall be performed on each UPS system as a minimum. All tests shall be 
witnessed by owner or its authorized representative and 4 weeks prior notice shall be given 
before the date of commencement of tests. The tests certificates indicating test results shall 
be furnished.
Following system acceptance tests shall be conducted on each UPS system:

6.2.1 INSULATION TESTS

Insulation tests shall be performed as per IEC 60146-1··1.

The insulation tests shall be carried out using an AC power frequency voltage or by using DC 
Voltage at the choice of the vendor. In the case of AC power frequency voltage test, the test 
voltage at the frequency available in the test facility or at the rated frequency, but not 
exceeding 100 Hz, of the full value starting at a maximum of 0.5 p.u. The unit on test shall 
withstand the specified voltage for I minute.

In case DC voltage is used for the test the value of DC voltage shall be equal to the crest 
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value of the test voltage specified in the table. 

Vp /
(Vp is the highest crest voltage to be

Expected between any pair of terminals)
Test Voltage (AC rms value)

500 V
125 V 1000 V

1500 V
2000 V

6.2.2 INTERCONNECTION CABLE CHECK

The interconnection cables are to be checked for correct wiring, insulation and quality of the 
terminations 

6.2.3 A.C. INPUT FAILURE TEST

The test is performed with the test battery and carried out by tripping a.c. incoming circuit 
breakers or by switching off rectifiers and bypass supply at the same time. Output voltage and 
frequency variations are to be checked for specified limits.

6.2.4 A.C. INPUT RETURN TEST

The test is performed by closing a.c. incoming circuit breakers or is simulated by energizing 
rectifiers and bypass supply. Proper operation of rectifiers starting and voltage and frequency 
varations of output are to be checked.

6.2.5 SIMULATION OF PARALLEL REDUNDANT UPS FAULT

The test is applicable for UPS with parallel redundant configuration. Fault of rectifier or 
inverter are to be simulated and output transients are to be recorded. 

6.2.6 TRANSFER TEST

Transients shall be measured during load transfer from inverter to bypass supply caused by 
simulated fault and load retransfer after clearing the fault. 

6.2.7 REGULATION TEST

This test shall be carried out by measuring input voltage, input current, output voltage, output 
current, DC link voltage, output distortion, input active power, output active power and 
frequency at no load, 50% load and 100% load at 0.7 and 0.8 p.f. 

Following parameters of rectifiers and inverters are to measured.

Measurement shall be carried out in the rectifier float charge mode and in rapid charge mode. 
Measurement shall be at nominal a.c. voltage and at no load, 50% load and 100% of rectifier 
full load. Rectifier measurement shall comprise of :-

- Input voltage, frequency, phase current and input power.

- D.C. output voltage and current.

- Ripple current at the DC link bus shall be recorded after isolating the test battery.

Inverter measurement shall also be al no load, 50% load and 100% load of inverter rated 
output current and shall be repealed for inverter D,C. input voltages corresponding to battery 
float charge operation as well as rated inverter maximum and minimum input D.C. voltage. 



Standard Specification

TECHNICAL STANDARD SPECIFICATION FOR 
AC UPS SYSTEM

Doc No. Rev
GAIL-STD-EL-DOC-TS-007 0

Page 16 of 18

Measurement shall comprise of : 

- Input voltage, input current.

- Output voltage, frequency and waveform distortion, output power and current.

6.2.8 UPS EFFICIENCY

This shall be determined by the measurement of the active power input and output at rated p. 
f for 50%,75% and 100% load 

6.2.9 CURRENT DIVISION IN PARALLEL UPS

Load sharing between UPS units shall be measured with a dummy load under parallel 
redundant UPS configuration.

6.2.10 LIGHT LOAD LIST

The test is to verify that all functions of the UPS system operate properly. The load applied is 
limited to some percentage of rated load. The following points are to be checked.

a) Output voltage and frequency and correct operation of meters.

b) Operation of all control switches and other means to put UPS system into operation.

c) Functioning of protective and warning devices.

6.2.11 BURN-IN TEST FOR PRINTED CIRCUIT BOARDS

PCB's and other electronic components sub assemblies shall undergo a burn- in test for 96 
hours at 50 C at a voltage varied between the maximum and minimum supply voltage. In 
case of failure of any component during testing, the tests shall be repeated after replacement 
of the faulty component.

6.2.12 CONTINUOUS FULL LOAD AT 0.8 POWER FACTOR WITH TEMPERATURE RISE 
MEASUREMENT

The test is required to be performed by connecting resistive load or resistive and inductive 
load to the UPS system output. The load shall be placed outside the test room to avoid 
influences of its heat upon UPS ventilation. 

UPS system in this test shall undergo a complete full load test for 32 hours at 0.8 power 
factor. Out of these 32 hours. each invertor section shall be subjected to full load test for 8 
hours, both invertors sections operating in parallel shall be subjected to full load test for 8 
hours and the for remaining 8 hours; the by pass section shall be subjected to full load test. 
Steady state temperature of rectifier transformer, rectifier set, D.C. choke, inverter set, static 
switch etc. shall be recorded during the test. The temperatures of all UPS panels are also to 
be recorded.

6.2.13 AUXILIARY EQUIPMENT AND CONTROL CIRCUIT TESTS

The correct functioning of all measuring instruments, alarms, indications, protection devices 
and controls are to be verified. The functioning of auxiliary devices such as lighting, cooling 
fans. annunciation etc. should he checked

6.2.14 SYNCHRONISATION TEST
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Frequency variation limits of inverter is to be tested by feeding bypass supply incoming line 
by variable frequency generator and inverter synchronization limit is to be checked as 
specified.

6.2.15 UNBALANCED LOAD TEST (FOR 3 PHASE UPS ONLY)

Unbalance load at specified limits is applied to the UPS system. The specified voltage and 
phase angle variation may be checked for compliance with specified values. 

6.2.16 OUTPUT VOLTAGE UNBALANCE (FOR 3 PHASE UPS ONLY)

Output voltage unbalance shall be checked under symmetrical load conditions and unbalance 
load conditions. Phase to phase and phase to neutral output voltage are to he observed. The 
voltage unbalance is the ratio of highest phase voltage minus lowest phase voltage to the 
average value. Phase angle variation may be measured for phase to phase and phase to 
neutral voltages.

6.2.17 OVERLOAD CAPABILITY TEST

Specified values of short time overload arc to be applied for specified time interval. Values of 
output voltage and output current are to be recorded. 

6.2.18 SHORT CIRCUIT CURRENT CAPABILITY TEST

Specified short circuit current capability is to be tested by application of a short circuit to UPS 
output if necessary via a suitable fuse. Short circuit current is to be recorded. 

6.2.19 SHORT CIRCUIT FUSE TEST

Fuse tripping capability of the UPS system is to be tested by short circuiting the UPS system 
output via a specified rating of fuse. The test is carried out at an appropriate UPS load under 
normal operation.

6.2.20 RESTART

Manual restart to be tested after complete shut down of UPS system. 

6.2.21 OUTPUT OVER VOLTAGE

Operation of output over voltage protection is to be checked.

6.2.22 DYNAMIC RESPONSE TEST

Output recording at different loads and operating condition to be done.

6.2.23 HARMONIC COMPONENTS

Harmonic components of output voltage are to be recorded at no load, 50% load and 100% 
load conditions. Harmonic voltages caused by UPS system components in the A.C. incomer 
side shall be recorded at site.

6.2.24 EARTH FAULT TEST

An earth fault is to be applied to the output terminal of UPS system. UPS output transients 
are to be measured. An earth fault is also to be applied to the battery terminal and UPS 
system output transient shall be measured. 
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6.2.25 AUDIBLE NOISE TEST

The audible noise is required to be measured at 1 meter distance from UPS system in at 
least 4 to 5 locations and its value shall be within permissible limit.

6.2.26 The detailed test schedule and test procedure shall be formulated in line with above. Before 
giving call for the witness of the tests, vendor shall get LEPL's approval on the test 
procedures. Vendor shall also indicate the max. allowable tolerance for each test result along 
with the test procedures. 

If tests show that certain requirements of the specifications are not met, 'vendor' shall make 
necessary corrections to the equipment so that it satisfies all the requirements before 
acceptance is made. 

7.0 SITE ACCEPTANCE TESTS

Vendor shall furnish site Acceptance Tests procedure to be followed. Final acceptance testing 
along with the batteries shall be done at site. It shall be Vendor’s responsibility to arrange 
necessary instruments and tools as required by their commissioning engineer for these tests.

8.0 PACKING AND DESPATCH

All the equipment shall be divided in to several shipping sections for protection and ease to
handling during transportation. The equipment shall be properly packed for transportation by 
ship/rail or trailer. The equipment shall be wrapped in polyethylene sheets before being 
placed in wooden crates leases to prevent damage to the finish. Crates leases shall have 
skid bottoms for handling. Special notations such as Fragile', 'This side up', ' center of 
gravity', 'weight', 'Owner's particulars', 'PO nos.' etc. shall be clearly marked on the package 
together with other details as per purchase order. The equipment may be stored outdoors for 
long periods before installation. The packing shall be suitable for outdoor storage in areas 
with heavy rains and high ambient temperature unless otherwise agreed. 

*  *  *  *  *
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1.0 SCOPE
This specification covers the design, manufacture, testing at manufacturer's works, packing and supply to 
site of Battery Chargers and Distribution Boards.

2.0 CODES AND STANDARDS
2.1 The equipment shall comply with the requirements of latest revision of the following standards issued by

BIS (Bureau of Indian Standards), unless otherwise specified:
IS 5 Colours for ready mixed paints and enamels.

IS 1248 Direct acting indicating analogue electrical measuring instruments and accessories.
(Parts-I, 2, S, 9) 

IS 3700 Essential rating and characteristics of semi-conductor devices.
(Parts-I to 11) 

IS 3715 Letter symbols for semi-conductor devices.
(Parts-I to 4)
IS 4411 Code of designation of semi-conductor devices.

IS 5001 Guide for preparation of drawings for semi-conductor devices and Integrated circuits.
(Parts-I, 2)

          IS 5469 Code of practice for the use of semi-conductor junction devices. 
(Parts-I, 3)
IS 66 I 9 Safety code for semiconductor rectifier equipment.

IS 7204 Stabilised power supplies dc output.
(Part-1 to 4)
IS 12021 Control transformers for switchgear and controlgear for voltages not exceeding

1000V AC.

IS 13703 Low voltage fuses for voltages not exceeding 1000V AC or 1500V DC.
(Part-1 to 4)
IS 13947 Low voltage switchgear and control gear.
(Part-1,3,4,5)
IEC 60146 Semiconductor converters.

2.2 In case of imported equipment, the standards of the country of origin shall be applicable if these standards 
are equivalent or more stringent than the applicable Indian standards.

2.3 The equipment shall also conform to the provisions of  Indian Electricity Rules and other statutory 
regulations currently in force in the country.

2.4 In case Indian standards are not available for any equipment, standards issued by IEC/ BS/ VDE/ IEEE/ 
NEMA or equivalent agency shall be applicable.

2.5 In case of any contradiction between various referred standards/ specifications/ data sheets and statutory 
regulations, the following order of decreasing priority shall govern:
- Statutory regulations
- Data sheets
- Job specifications
- This specification
- Codes and standards.

3.0 GENERAL REQUIREMENTS

3.1 The offered equipment shall be brand new with state of the art technology and a proven field track record. 
No prototype equipment shall be offered.
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3.2 Vendor shall ensure availability of spare parts and maintenance support services for the offered equipment 
for at least 15 years from the date of supply. 

3.3 Vendor shall give a notice of at least one year to the end user of equipment and LEPL before phasing out 
the product/ spares to enable the end user to place order for spares and services. 

3.4 The Battery Charger system shall be an integrated system comprising of static rectifiers, DC Distribution 
Board, isolating and protection devices and all other equipment! accessories required for completeness of 
the system whether specifically mentioned herein or not, but necessary for completeness and satisfactory 
performance of the system. The Battery Charger equipment shall be properly coordinated with the selected 
Battery to ensure complete compatibility. 

3.5 All equipment and components shall be of excellent quality and reliability for providing secure DC power 
required for vital equipment performance, controlling, monitoring and safeguarding functions in 
continuously operating process units and utility installations of petroleum refineries, petrochemical and gas 
processing facilities and other industrial plants. Components shall be capable of withstanding the thermal 
and dynamic stresses resulting from internal and external short circuits and circuit switching operations 
etc. The design of the equipment shall be such as to minimize the risk of short circuits and shall ensure 
personnel and operational safety. 

3.6 The vendor shall be responsible for design, engineering and manufacturing of the complete system to fully 
meet the intent and requirements of this specification and attached data sheets.

3.7 The Battery shall meet the requirements of data sheets and specifications attached with the Material 
Requisition! Bid document.

4.0 SITE CONDITIONS

The Battery Chargers shall be suitable for installation and satisfactory operation in a pressurised or non-
pressurised substation with restricted natural air ventilation in a tropical, humid and corrosive atmosphere. 
The Battery Chargers shall be designed to operate under site conditions as specified in the data sheet. If not 
specifically mentioned therein, design ambient temperature of 45º C and altitude not exceeding 1000 m 
above MSL shall be considered for all equipment. 

5.0 TECHNICAL REQUIRENTS

5.1 Input Power Supply

5.1.1 The Battery Chargers shall be suitable for input power supply as defined in the data sheet. If not specified 
therein, they shall be suitable for the following input power supply:
Voltage : 415V ± 10%
Frequency : 50 Hz ±  5%

In addition to the above variations, the input voltage may be subject to transient variations comprising of 
voltage dips up to 20% of normal voltage during motor start-up, voltage interruptions during short circuits 
as well as frequency variations due to large motor start-up. The Battery Chargers shall operate 
satisfactorily with a total harmonic distortion of up to 5 % in the input power supply.

The Battery Chargers shall also be designed to operate satisfactorily while drawing input power from an 
emergency diesel generator set. 

5.1.2 The incoming power supply to the Battery Charger system shall be provided by 2 independent feeders. 
One feeder shall supply power to each rectifier. 
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5.2 Battery Charger

5.2.1 Design Basis

5.2.1.1 The Battery Charger system shall have two chargers(Charger-l & Charger-2). Both chargers shall be of  
identical design and rating. The battery to be connected to the chargers shall be of Nickel Cadmium/ 
flooded electrolyte Lead Acid/ VRLA type as indicated in the data sheet. Battery Chargers for flooded 
Lead Acid and Nickel Cadmium batteries shall be sized to provide quick charging of the battery within a 
duration of 10  hours, unless specified otherwise. Battery Chargers for VRLA battery shall be sized to 
provide quick charging of the battery up to 90 % of rated Ampere-hours within a duration of 24 hours and 
to 100% within 4 days. Each charger shall be sized for the most stringent of the following duty conditions, 
whichever is higher:

a. Offline quick charging of the battery assembly. The charger shall be sized as under:
Charger rating in Amps. = 0.14 Ah(C10) of battery (for Lead Acid battery)

= 0.2 Ah(C10) of battery (for Lead Acid battery)
= 0.2 Ah(C5) of battery (for Nickel Cadmium battery)

b. Online float charging of the battery assembly while feeding the complete DC load. The charger 
shall be sized as under: 

Charger rating in Amps. = 1.15 x Average DC load + float charging current 
(Average DC load = Area under the battery duty cycle/ battery duty cycle duration). 

c. Initial charging of the uncharged battery assembly to fully charged condition. 

Note:-
1. Battery charger is Float cum boost
2. Charger and related equipment shall be sized considering 20% margin on derived load.
3. Ni-Cd VRPP batteries to be used.

5.2.1.2 Each charger shall have a 3 phase full wave, controlled rectifier bridge with protective devices.

5.2.1.3 Independent current limits shall be provided for charger load current and battery charging current. 
Subsequent to a discharge cycle and completion of quick charging, when battery is connected to charger 
under float mode, the battery current shall be monitored, controlled and limited to set value automatically 
irrespective of the value of load current. Fast acting semi-conductor fuses shall be provided for protection 
against internal short circuits. In case of external short circuits, the chargers shall be protected by rapid 
shutdown of the semi-conducting power devices. The high speed semi-conductor fuses used for rectifier 
protection shall be complete with trip indication. 

5.2.1.4  Filter circuits consisting of smoothing choke and condenser, complete with protection to limit the ripple 
content at the output, shall be provided. 

5.2.1.5 Silicon blocking diodes shall be provided in the charger output circuit to prevent back-feed from battery 
into the charger and filters.

5.2.1.6 Protection against reverse battery connection and DC earth fault relay for earth leakage protection shall be
Provided.

5.2.1.7 Silicon blocking diodes (min. 4 nos.) connected to 80% tap of the battery bank shall be provided to 
maintain continuity in the DC supply to the load.

5.2.1.8 Internal cooling of the charger unit shall preferably be by natural ventilation. If forced air cooling is
necessary, a redundant air cooling fan shall be provided for each service. The charger components shall be 
capable of delivering their rated output with one forced air cooling fan out of service. Under this condition, 
maximum continuous temperature of components shall not exceed the permissible limits. In case of 
chargers with forced cooling, loss of ventilation alarm! trip with override facilities shall be provided.
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5.2.1.9 Selection, sizing and suitability of all components used for various applications shall be vendor's 
responsibility and the rating of components shall be increased, if required, to suit associated components  
during execution of the order without any claim for extra price or time. All electronic power devices  
including thyristors, transistors, diodes etc. shall be rated under operating conditions for at least 150% of 
the  maximum current carried by the device. All electrical components such as transformers, reactors, 
contactors, switches, busbars etc. shall be rated for at least 125% of the maximum required rating. No 
electronic device  shall experience a PIV greater than 50% of its rated value.

5.2.1.10 The DC system shall be unearthed, unless mentioned otherwise in the data sheet. However, a high  
impedance 
earth fault relay shall be provided for the protection of the battery. 

5.2.1.11 Each charger shall be galvanically isolated from the input power supply by providing a double wound  
transformer at its input. The transformer shall be natural air cooled, dry type suitable for location inside a 
panel.

5.2.1.12 Suitable protection shall be provided in the control circuits to guard against the instability of the 
controlled  rectifiers due to electrical oscillations which may be present in the input supply as caused by 
an emergency DG set.

5.2.1.13 An RFI filter shall be provided to suppress the radio frequency interference to permissible limits. The 
production of radio frequency interference voltages shall not exceed the value of suppression grade N' as 
defined in VDE-0875. The performance of the Battery Charger system shall not get affected or in any 
way be degraded by the use of portable radio transmitter receivers in the vicinity of the chargers. 

5.2.1.14  Transient/ surge protection devices shall be provided in the input circuit of chargers to protect them 
against surges & voltage spikes. 

5.2.1.15  The Chargers shall be designed to draw power from mains supply at a minimum power factor of 0.85 lag 
while sharing the rated load in normal operating configuration.

5.2.1.16 The chargers shall be designed to ensure that the harmonic component in the input currents are limited so 
as not to cause undue harmful effects on other sensitive equipment operating on the same supply bus. 
Suitable filters/ harmonic traps shall be provided, as required, for this purpose.

5.2.1.17 All breakers shall be adequately rated for the required continuous rating and breaking capacity as 
applicable.
Parallelling of breaker/ switch! contactor poles to achieve the required current rating is not acceptable. All 
output isolating devices shall be double pole type. The DC contactors shall be operated with a DC control 
supply using ON/ OFF selector switches and not push buttons. All DC contactors must have a tested/ 
published DC rating equal to or exceeding the most stringent current carrying and breaking requirements 
while considering adequate design margins. 

5.2.1.18 All the thyristors, diodes and other power electronic devices shall be protected with high speed 
semiconductor fuses. Co-ordination between fuse and semi-conducting power devices shall be ensured. 

5.2.1.19 The Battery Chargers shall be specifically designed to limit float and quick charging voltages to the 
battery to limits recommended by the battery manufacturer. Output voltage shall be limited to maximum 
+10% of nominal system voltage when the battery is float charged while feeding the load. Vendor shall 
specifically ensure that the charger output voltage does not exceed the recommended limits of operation 
under any conditions of internal! external fault or operation, including: 
- Filter capacitor fuse failure of either charger
- DC output switch OFF either charger
- DC output fuse blown of either charger.
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Other specific current/ voltage limits during normal charging/ operation of the chargers shall also be 
incorporated in the design of the chargers.

5.2.2 Operation and Performance

5.2.2.1 Operation

a. Normal operation requires that the battery assembly shall be float charged simultaneously by both
Chargers-l & 2 while feeding the DC load, the chargers thus operating in parallel and equally 
sharing the total load.

b. However in case of failure of either of the chargers, the other charger shall float charge the battery 
while feeding the complete DC load. Faulty charger shall automatically get disconnected from the 
healthy system. 

c. In case of AC mains failure, the battery shall continue to supply the load.

d. The process of changeover from float to quick charging and reverting from quick to float charging 
shall be selectable in Automatic or Manual mode by means of an Auto/ Manual selector switch. In 
Automatic mode, the changeover from float to quick charging shall be initiated through a current 
sensor, set at a preset value. Similarly, the changeover from quick to float charging shall also be 
automatic based on current sensing. In Manual mode, both changeovers from float to quick 
charging and from quick to float charging shall be performed manually using push buttons. When 
quick charging mode is selected, the battery charger shall initially charge the battery under 
constant current mode followed by constant voltage (finishing charging) mode or as per the 
battery manufacturer's recommendation. Changeover from constant current to constant voltage 
(finishing charging) mode shall be fully automatic. A backup synchronous or digital timer shall 
also be provided for initiating the changeover to float mode by default after a preset time period. 
The timer range shall be 0 to 24 hours or the nearest available as per manufacturer's standard 
range.

e. In the event of failure of the charger feeding the load, when battery is being quick charged by the 
other charger, continuity in DC supply shall be maintained from the battery to the load through 80 
% tap of the battery bank followed by full battery supplying the load through contactor.

f. Interlock shall be provided to ensure that when either of the chargers is selected in quick charging 
mode, it will be disconnected from both the DC load and the other charger operating under float 
charging mode. 

g. The chargers shall have facility for manual mode of operation in the event of failure of controller
under closed loop control The selection shall be done through Auto/ Manual selector switch. 

h. Energisation of contactor for DC critical lighting shall be initiated by means of an AC mains 
failure  relay complete with Auto/ Manual selector switch, On/ Off push buttons etc.  

i. Facility for Initial charging of the uncharged battery shall also be provided.

j.     Charger will feed from DG in case of failure of main supply to charger-1, charger-2 & By pass 
supply.
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5.2.2.2 Performance :

a. Both chargers shall be of solid state design, constant voltage and current limit type. The output 
voltage shall be stabilised to within ± 1 % of set value in float charging mode for mains steady 
state voltage and frequency variation of ±10% and ±5% respectively, and load variation of 10 to 
100 % at any temperature up to the design ambient temperature specified in the data sheet. 
However, the variation in output voltage can be up to ±2% for chargers with rated output voltage 
up to 24V.

b. Under constant current boost charging condition, the DC output current shall be maintained within 
±2 % of set value. 

The output voltage dynamic response of the charger unit with battery disconnected shall not vary 
more than ± 10 % of nominal output voltage in the event of step load of up to 50 % of the rated 
output. The output voltage shall be restored to a value within the steady state limits within 250 
msec. Voltage feedback shall generally be derived from charger output while current feedback 
from the DC ammeter. 

c. The maximum allowable RMS ripple voltage, with battery disconnected, shall be equal to or less 
than 2 % of the nominal output voltage. 

d. The maximum noise level from the chargers measured at 1 metre distance in any position, at any 
load between 0- 100% with all normal cooling fans running shall not exceed 75 dB(A) .

5.2.2.3 Controls

Controls shall include but not be limited to the following:

a. ON / OFF control switch for AC supply to charger (push buttons are not acceptable)
b. Push buttons for float/ quick charging mode selection
c. Potentiometers under float mode for voltage and current adjustment
d. Potentiometers under quick mode for voltage and current adjustment
e. Auto/ Manual selector switch to select mode of operation
f. Others as required.

5.2.2.4 Panel Metering and Indication

These shall include but are not limited to the following:
a. Meters

(1) Charger-1
- AC input Voltmeter with selector switch
- AC input Ammeter with selector switch
- DC output Voltmeter
- DC output Ammeter
- DC Voltmeter with selector switch (battery voltage)
- DC Ammeter (battery)
- DC Earth Leakage Ammeter (mA).

(2) Charger-2
- AC input Voltmeter with selector switch
- AC input Ammeter with selector switch
- DC output Voltmeter
- DC output Ammeter

(3) DC Distribution Board
- DC output Voltmeter
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- DC output Ammeter
b. Lamps

(1) Chargers-1 & 2
- AC power ON (1 lamp for each phase)
- Float charger ON
- Quick charger ON
- Charger fault.

(2) DC Distribution Board
- DC power ON
- Outgoing feeder ON (for each outgoing feeder).

All indication lamps shall be provided with series resistors. Clustered/ Jumbo LEDs of minimum 
10mm diameter may be provided in place of lamps subject to their having at least equal 
illuminance.

5.2.2.5 Annunciation

Static type audio-visual annunciator with annunciation windows, acknowledge, test and reset push buttons 
and hooter shall be provided on each charger for the following annunciations. Any additional relays/ 
components, including DC undervoltage relay and current sensors, required for this purpose shall be 
provided in the chargers. Facility for bypassing the audio alarm on each charger shall also be provided. 

- DC undervoltage
- DC overvoltage
- DC earth leakage
- AC incoming power supply failure
- AC input fuse blown –off
- Thyristor/ diode failure
- DC output fuse blown –off
- DC battery fuse blown-off
- Filter Capacitor fuse blown-off
- Load on Battery (using current direction sensing with time delay)
- Battery undervoltage/ Disconnected during discharge (using zero current sensing)
- Cubicle fan failure/ cubicle temperature high (for chargers with forced cooling).

One summary alarm potential- free contact each for Battery, Charger-1 and Charger-2 shall be wired
To terminal block for remote annunciation.

5.2.2.6 Printed Circuit Boards (PCBs)

PCBs used in the chargers shall be made of glass epoxy material. Components shall be properly mounted 
without undue stress, torsion, bends, twists etc. All PCBs shall be provided with a transparent epoxy 
coating on both sides for environmental! anti-fungus protection and tropicalisation. Industrial grade 
components shall be used in the PCBs and electronic circuits. PCBs shall preferably be wave soldered. 
Copper strips! prints on PCBs shall have smooth edges free from hair line cuts and shall be provided with 
tin coating. Plug-in PCBs shall preferably be mounted in a standard rack and shall be suitable for easy 
replacement. They shall be located away from heat sources. The rack shall have PCB guides which shall 
allow the insertion of PCBs smoothly without requiring undue force. The rack shall be mounted on hinged 
pivots to enable it to be turned for access to the back side terminals. The PCBs shall be firmly clamped in 
position so that vibration or continued usage do not result in loose contacts. All PCBs shall be fitted in a 
manner to avoid replacement of a PCB by a wrong spare card. The PCBs shall be provided with visual 
light emitting diode (LED) status indications, monitoring points! test connections and setting 
potentiometers in a readily accessible location which is visible without removing the PCBs. Visual fault 
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diagnostics shall preferably identify faults up to various sections in the card. 

5.2.2.7 Vendor shall provide adequate protection to the system, even if not specifically mentioned. 

5.2.2.8 For other equipment/ component details, refer to block schematic diagram on last page. 

5.3 Construction of Chargers/ Distribution Board

5.3.1 Each Battery Charger and DC distribution board shall be housed in a separate free standing cubicle. All 
panels shall be of the same height so as to form a panel lineup which shall have good aesthetic appearance. 
Chargers-l & 2 shall be installed side by side whereas DCDB may be located separately and 
interconnected to the charger through cables. The DC DB shall accommodate outgoing feeders as specified 
in the data sheet. Each panel shall be provided with an 11 W CFL light with a door operated switch and a 
thermostatically controlled MCB protected space heater. 

Unless specified otherwise in the data sheet, the DCDB shall be compartmentalised with each outgoing 
feeder housed in a separate compartment. Cable alley of minimum 200mm width with suitable supports 
shall be provided for the termination of cables for each vertical arrangement of outgoing feeders in DCDB.

5.3.2 The Chargers, DCDB and Cell Booster enclosures shall be fabricated from structural/ CRCA sheet steel. 
The frames shall be fabricated by using minimum 2mm thick CRCA sheet steel while the doors and covers 
shall be made from minimum 1.6 mm thick CRCA sheet steel. Wherever required, suitable stiffeners shall 
be provided. The panels shall be provided with suitable louvres for ventilation backed by wire mesh. They 
must be suitable for use in a tropical climate. Hinged doors shall be provided at the front and back as 
required. Interpanel sheet steel barriers shall be provided. 

5.3.3 'Ihe charger panels and DC distribution board shall be provided with minimum IP-42 degree of ingress 
protection as per 1S-13947 (Part-I). 

5.3.4 Bus bars shall be colour coded and live parts shall be shrouded to ensure complete safety to personnel 
intending routine inspection by opening the panel doors. All the equipment inside the panel and on the 
doors shall have suitable nameplates and device tag numbers as per the schematic diagram. All wires shall 
be ferruled and terminals shall be numbered.

5.3.5     The DCDB incomer and main busbars shall be rated based on the maximum load current considering an
additional 20% design margin for contingencies. The rating shall be selected from standard available 
ratings and shall be adequate for the expected short circuit current. The busbar voltage shall be higher than 
the recommended boost voltage for the system. The insulation for all equipment where provided shall be 
heat resistant, moisture proof and tropicalised. 

5.3.6 All power and control switches shall be rotary/ cam operated type. All power switches shall be air 
insulated load break type. Vendor shall ensure that all equipment/ components such as incomer switches, 
outgoing DC switches, MCCBs, push buttons, indicating lamps, charger mode selector switches, voltage 
control switches, annunciator windows etc. are suitably located on the charger and distribution board door 
such that they can be operated without opening the front door. Power switches shall be provided with a 
door interlock. In case of difficulty in installation on the charger front panel door, the AC incoming power 
switches, DC outgoing switches and MCCBs may be installed within the panel provided that they are 
operable after opening the front panel door. However, all other selector/ control switches, push buttons, 
indicating lamps, annunciators, meters etc. shall necessarily be installed on the front panel door as 
specified above. 

5.3.7 All instruments shall be switchboard type, back connected and 72 x 72 mm square size. Accuracy class of 
all meters shall be 1%. Digital meters capable of displaying different parameters can be considered subject 
to Owner's/ LEPL's approval. Analogue instrument scales shall have a red mark indicating maximum 
permissible operating rating. 
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5.3.8 All fuses shall be link type and shall be located inside the panel. 

5.3.9 All power and control wiring connections within the panels shall be carried out with 660V grade, PVC 
insulated, BIS marked wires having stranded copper conductors. However, copper strip connections shall 
preferably be used for currents exceeding l00 A. Wires of 1.5 mm2 size shall normally be used for control 
circuits with fuse rating of 10 Amps. or less. For control circuits with fuse of 16 Amps. or more, 2.5 mm2

size wire shall be used. Control wiring for electronic circuits/ components shall be through flat ribbon 
cable or copper wire of minimum 0.5mm diameter. All control wiring shall be enclosed in PVC channels 
or otherwise neatly bunched together. Each wire sball be suitably identified at both ends by PVC ferrules. 
Ferrulling of wires shall be as per relevant IS. 

5.3.10 For all cabling external to panels, power cables shall be with aluminum/ copper conductors and control 
cables shall be with copper conductors. All cable connections shall be from the bottom of the panel, unless 
specified otherwise in the data sheet. Removable bolted undrilled gland plates shall be provided along with 
single compression type nickel plated brass cable glands for all external cable connections. Clamp type 
terminals shall be used for connection of wires up to 10 mm2. Bolted type terminals suitable for cable lugs 
shall be provided for wire sizes above this. Separate test terminals sball be provided for measuring and
testing the equipment to check performance. All panels shall be supplied complete with tinned copper 
cable termination lugs of required size.

5.3.11 All potential free metallic parts shall be earthed using soft drawn copper conductor wire. A suitably sized 
earth bus shall be provided at the bottom of the panels running through the panel lineup with provision 
for earth connections at both ends to owner's main earth grid. The minimum size of earth bus shall be 25 
x 6 mm2 copper (or equivalent aluminium). All potential free metallic parts of equipment shall be 
suitably earthed to ensure safety. 

5.3.12 The maximum height of the operating handles/ switches shall not exceed 1800 mm and the minimum 
height shall not be below 300 mm.

5.3.13 All components/ devices/ feeders shall be provided with screwed nameplates. Nameplates shall be 3 ply 
white-black-white 2 colour laminated plastic type. Lettering shall be of minimum 6 mm height and edges 
shall be bevelled at 45°. 

5.3.14 The sheet steel used for fabrication shall be thoroughly cleaned and degreased to remove mill scale, rust, 
grease and dirt. Fabricated structures shall be pickled and then rinsed to remove any trace of acid. The 
under-surface shall be prepared by applying a coat of phosphate paint and a coat of zinc oxide/ phosphate 
primer. The under-surface shall be free from all imperfections before undertaking the finishing coat. 
After preparation of the under-surface, the panels shall be either spray painted with two coats of epoxy 
paint or epoxy powder coated to a uniform thickness suitable for rugged industrial use. 

Colour of final paint shall be shade RAL 7032 unless specified otherwise. The finished panels shall be 
dried in stoving ovens in dust free atmosphere. Panel finish shall be free from imperfections like 
pinholes, orange peels, run off paint etc. All unpainted steel parts shall be cadmium plated or suitably 
treated to prevent rust corrosion. 

5.4 Cell Booster

Cell booster shall be suitable for charging one to six cells within the time duration specified at CI.5. 2 .1. 
1. It shall be suitable for charging not only new cells before being introduced to the battery bank but also 
for any treatment to be given to individual weak cells. Cell booster shall be suitable for 240 V ± 10%, 50 
Hz ± 5 % SPN input power supply. Cell booster output voltage shall be in the range of 0-18V and 0-12V 
for Lead Acid and Nickel Cadmium batteries respectively. Cell booster shall be sized as under: 

For Lead Acid battery = 0.14 x AH (C10) of cell
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For VRLA battery = 0.2 x AH (C10) of cell
For Ni-Cd battery = 0.2 x AH (C5) of cell

Cell booster shall have a heavy duty switch fuse or MCCB on both AC incomer and DC output sides, 
along with AC voltmeter, DC ammeter, DC voltmeter and indicating lamps for AC/ DC power ON. The 
output voltage and current of cell booster shall be manually controlled using a suitably rated variac or a 
full wave controlled rectifier bridge. Suitable interlock shall be provided so as to ensure that the variac./ 
controlled rectifier is at its minimum position while switching on the cell booster. Cell booster shall be 
portable type with wheels. Each cell booster shall be supplied with 5 m long flexible copper conductor, 
PVC insulated braided cables for both AC incoming power supply and DC output connection to the 
battery. An industrial type 3 pin 15A plug shall be provided on AC incoming cable end and lugs shall be 
provided on DC outgoing cable end. 

5.5 Reliability

All necessary care shall be taken in selection, design, manufacture, testing and commissioning of the 
equipment for ensuring high system reliability. The following design considerations shall be taken into 
account to ensure maximum availability of the system: 

5.5.1 There shall be no common device between the two units, the failure of which could cause shutdown of 
more

than one charger. 
5.5.2 It shall be possible to attend to any individual power circuit for maintenance without affecting the total      

DC supply. 
5.5.3 Series-parallel combination of smaller devices to achieve specified rating shall not be acceptable. 
5.5.4 All the components used shall be time tested and standardized. Vendor shall state the safety factors used  

in selecting such items as semi-conductors, electrolytic capacitors, transformers etc. 

6.0 INSPECTION, TESTING AND ACCEPTANCE

6.1 During fabrication, the equipment shall be subjected to inspection by LEPL / Owner or by an agency 
authorised by the Owner. Manufacturer shall furnish all necessary information concerning the supply to 
LEPL's /Owner's inspector. Tests shall be carried out at manufacturer's works under his care and expense.

6.2 Each Battery Charger/ DCDB / Cell Booster shall be tested in accordance with applicable standards. The 
following acceptance tests shall be performed on each Battery Charger and DCDB as a minimum. 
Detailed test schedule and procedures shall be formulated by the vendor and submitted for LEPLs/ 
Owner's approval. Vendor shall indicate the maximum allowable tolerance against each test parameter in 
line with applicable standards. All tests shall be witnessed by owner or his authorised representative and 4 
weeks prior notice shall be given before the date of commencement of tests. In case the equipment fails to 
meet any requirements of the specifications, necessary modifications/ corrections shall be made by the 
vendor to ensure compliance to the specifications, and the equipment shall be retested before acceptance. 
Test certificates in triplicate indicating the test results shall be submitted to owner.

6.2.1 Insulation Tests

Insulation tests shall be performed as per IEC 60146-1-1.

The insulation tests shall be carried out using an AC power frequency voltage or a DC voltage at the 
choice of the manufacturer. In the case of AC power frequency voltage test, the test voltage at the
frequency available in the test facility or at the rated frequency, but not exceeding 100 Hz, shall be 
increased to the full value shown in the following table in not less than 10 seconds continuously or in 
maximum steps of 0.05 p.u. of the full value starting at a maximum of 0.5 p.u. The unit on test shall 
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withstand the specified voltage for     1 minute.

In case DC voltage is used for the test, the value of DC voltage shall be equal to the crest value of the test 
voltage specified in the table. 

Vp
(Vp is the highest crest voltage to be expected

Between any pair of terminals
Test Voltage (AC RMS Value)

500 V
1000 V
1500 V
2000 V

6.2.2     Printed Circuit Boards

PCBs and other electronic circuits shall undergo a burn-in test for 96 hours at 50°C at a voltage varied 
between the maximum and minimum supply voltage. In case of failure of any component during 
testing, the tests shall be repeated after replacement of the faulty component. 

6.2.3 Heat Run Test 

Prior to execution of functional tests, each of the two chargers of each Battery Charger set shall be 
subjected to a Heat Run test performed at rated load and voltage for a period not less than 8 hours. 
The other charger of the set shall be energized under zero load current condition throughout the test 
period. The temperature of electronic power devices shall be measured and the device junction 
temperature shall be calculated. The calculated value shall be at least 10-20°C lesser than the 
maximum rated junction temperature of the device with proper ambient temperature correction 
applied. 

6.2.4 Functional Tests

Functional tests shall be performed on each charger. If during execution of functional tests, an 
electronic component of the charger is required to be replaced, e.g. due to charger malfunction or 
failure of the unit to fulfill the performance requirements of the specification, then the heat run test 
shall be repeated at rated current following which functional tests shall be carried out. 

6.2.4.1 Charger Testing at Constant Output Voltage

Measurements shall be carried out in the float charging mode and in the quick charging mode. In each 
mode, measurements shall be carried out at nominal AC input voltage and at zero, 50% and 100% of 
rated output current. Measurements at 100% rated load current shall be repeated at 90% and 110% of 
nominal AC supply voltage. Measurements shall include input AC phase voltage, frequency, current 
and power and DC output voltage, current and output voltage ripple. 

6.2.4.2 Charger Testing at Constant Output Current Limit

Measurements shall be carried out both in the float charging and quick charging mode. In each mode, 
measurements shall be carried out when the charger is operating under DC current limiting conditions 
with DC output voltage between zero and set value corresponding to constant voltage operation. 
Measurements shall include DC output voltage and current. 
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6.2.4.3 Auxiliary Equipment and Control Circuit Tests

The correct functioning of all measuring instruments, alarms, indications, protections and controls 
mentioned in the specification shall be verified.

6.2.4.4 Parallel Operation

Parallel operation of both chargers, sharing of the load and automatic isolation of faulty charger shall 
be checked.

6.2.4.5 Charger Efficiency

This shall be determined by measurement of the active power input and output at 50%, 75 % and 
100% load. 

6.2.4.6 Audible Noise Test

Audible noise shall be measured around each charger at 1 meter distance in at least 4 to 5 positions and its 
value shall be within the permissible limits.

6.3 Site Acceptance Test

The Battery Chargers, DCDB and Cell Boosters shall be tested at site along with the battery. Vendor shall 
furnish a Site Acceptance Test (SAT) procedure for owner's approval and all tests shall be performed as 
per the approved SAT procedure. 

7.0 PACKING AND DESPATCH

All the equipment shall be divided into several sections for protection and ease of handling during 
transportation. The equipment shall be properly packed for transportation by ship/ rail or trailer. It shall be 
wrapped in polythene sheets before being placed in crates/ cases to prevent damage to finish. The crates/ 
cases shall have skid bottoms for handling. Special notations such as 'Fragile', 'This side up', 'Center of 
gravity', 'Weight', 'Owner's particulars', 'PO no.' etc., shall be clearly and indelibly marked on the packages 
together with other details as per purchase order. 

The equipment may be stored outdoors for long periods before installation. The packing shall be 
completely suitable for outdoor storage in areas with heavy rains and high ambient temperature unless 
otherwise agreed. 

* * * * * 
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1.0 SCOPE OF WORK :

Scope of Work includes supply, installation and commissioning of Split Air 

conditioners with automatic voltage stabilizer and automatic change over switch 

through timer in Control Room. 

2.0 Split Air Conditioner should maintain the temperature 22oC ± 2 oC throughout the 
year at any point of the room measured.  Number and capacity of split air 
conditioner for each control room shall be selected accordingly.  The Contractor 
shall design and propose the requirement of the rating and number of AC Units for 
each of the following stations.  

3.0 Control Room:

- Room size -

- Lighting Load - Contactor shall calculate the load

- Panel Load -

- No. of Person - 6 Nos.

- A.C. System - Split Air Conditioner.

- False Ceiling - Yes

4.0 Power Supply Voltage

Voltage - 230V ± 10%

Frequency - 50 Hz ± 5%

Phase & Wire - 1 Phase, N., 2 Wire
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5.0 Site Condition

Maximum/Minimum Temperature - 50oC / 4oC

Relative Humidity - 100%

Altitude Above Sea Level - Less than 1000 Mts.

Atmospheric Pollution - Dust, Vapour

6.0 Contractor shall calculate the capacity of Split Air Conditioner to maintain the 
temperature in the Control Room at 22oC ± 2 oC as per details given in the 
specification.

7.0 Contractor has to take into consideration of the performance of AC to cater to 
automatic switch over for continuous monitoring of the temperature of the room.

8.0 All utilities required such as power etc. is in the scope of Contractor.

9.0 Noise level should not be more than 55 dB.

10.0 Requirements mentioned above are bare minimum.

11.0 Contractor shall supply all materials, tools and tackles and any other items required 
for installation, testing and commissioning of the Air Conditioning System.

12.0 Minimum 4 Nos. 1.5 Tons split A.C. shall be provided. Three A.C. will run for 6 hrs. 
with automatic changeover among four A.C. All AC shall have 1 power & control 
panel for automatic changeover.
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TECHNICAL DATA SHEET ( to be furnished by the vendor )

S.No. Description Unit

1. Manufacturer -

2. T.R. Rating -

3. Model No. -

4. Nominal - KCAL/HR

5. Cooling Capacity - BTU/HR

6. Heating Capacity - BTU/HR

7. Power Supply -

Voltage - V 230 V

Frequency - Hz 50 Hz

Phase - 1 Phase & N

Power Consumption - Watt

Running Current - A

8. Performance

Nominal Air Circulation Indoor - CFM

Nominal Air Circulation Outdoor - CFM

Moisture Removal -

Noise Level - dB

9. Refrigerant Type -
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10. Features -

Air Direction -

Auto Air Swing -

Temperature Control -

Fan Type -

Fan Discharge -

Fan Quantity -

Fan Motor type -

Fan Motor – No. of Speed -

Fan Motor – Quantity. -

11. Compressor Type -

Compressor Model -

Compressor – quantity -

Air Discharge -

Forced Operation -

Soft Dry Operation -

Dehumidification -

Plasma Air Purifier -

Anti-Bacteria Filter -

Electrostatic Filter -

Remote Control -
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Indoor Unit Width -

Height -

Depth -

Weight -

Colour -

Outdoor Unit Width -

Height -

Depth -

Weight -

Colour -

* * * * * 
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1.0 SCOPE

            Design, manufacture, testing and supply of flameproof, weatherproof plugs and sockets. 

2.0 CODES & STANDARDS 
IS: 2148;IS: 13346;IS: 13947;IS: 5572 IEC standards shall apply where IS not available.

3.0 DESIGN & TECHNICAL REQUIREMENTS

3.1      CONSTRUCTION

              HOUSING:

              Corrosion resistant aluminium alloy LM-6

DEGREE OF PROTECTION:

              IP-65 suitable for outdoor areas.

AREA CLASSIFICATION:

              Gas group IIA & IIB and surface temperature T3 unless otherwise   specified.

CABLE GLANDS:

             Flameproof, weatherproof double compression brass cable glands.

HARDWARE:

               Hot dip galvanized with synthetic rubber gasket.

NAMEPLATE:

As per IS: 8241 and carrying certification number, date, gas group/temperature,  area              
classification.

ACCESSORIES:

             All necessary accessories for safe operation.

3.2 SOCKET OUTLETS & PLUGS

3.2.1 INTERLOCKING: 
Mechanically with externally operated switch to break the circuit before the circuit is 
completely withdrawn and make the circuit after the plug is fully inserted.

3.2.2 SPARKING:
To be confined within the enclosure where there is no built-in switch.

3.2.3 ACCIDENTAL REMOVAL:
To be avoided by having engagement and disengagement by two separate and 
distinct movements and positions.
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3.2.4 SWITCH SOCKETS:
415V, 32A, (3P,N, E) Industrial type switch sockets shall be provided for 3-phase 
auxiliary loads.

16A, 240V (1P,N, E) convenience socket outlets shall be provided.

415V, 32A, (3P,N, E) FLP & Weatherproof switch socket unit shall be provided for 
process area.

3.2.5 NUMBER OF PINS:
Both 24V and 240V, 16A single phase sockets shall have 3 pins (2P+E)

3.2.6 INTERCHANGEABILITY OF PLUGS & SOCKETS:
Provision shall be made so that it is not possible to insert a 24V plug in a 240Vsocket.

3.2.7 SOCKET OUTLET CAP:
Spring loaded hinged cover / metallic cap with chain to be provided.

3.2.8 INTERNAL WIRING:
With 660V grade PVC insulated copper wire.

3.2.9 CABLE ENTRY:
Through stud-type terminals.

3.2.10 BUILT-IN TRANSFORMER:
240V/24V, 100VA, continuous rating for 60W lamp. HRC fuses on both sides and 
earthed screen between primary and secondary.

3.2.11 PLUG ASSEMBLY:

Light and rugged. Shall not produce any undue stress.

3.2.11 FRAME/ BRACKET:
For installation on vertical wall/ structure.

4.0 PAINTING

Metal Surfaces shall be thoroughly cleaned, made free of rust, given two coats of zinc 
chromate primer and finished with two coats of anticorrosive epoxy paint with each 
coat followed by stoving. The second finishing coat shall be specified after factory 
test.

5.0 INSPECTION & TESTING

During fabrication, equipment shall be subjected to inspection by GSPL/LEPL or an 
agency authorized by the owner. Manufacturer shall supply all necessary information 
concerning the supply to GSPL/LEPL inspector. Tests shall be carried out at 
manufacturer’s works under his care and expense. 4 weeks prior notice shall be given 
before date of commencement of test for witnessing by GSPL/LEPL authorized 
representative All equipment shall be routine tested as per relevant standards and 
certified test results shall be furnished.
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6.0         SPARES, TOOLS & TACKLES

Recommended list of commissioning & operating spares, tools & tackles.

Set of special tools required for flameproof equipment.

7.0          PACKING, HANDLING & TRANSPORTATION

Equipment shall be packed for long storage, ocean shipment and inland 
transport. Silicagel in small cotton bags shall be tied at various points on the 
equipment.

8.0           GUARANTEE

12 months from the date of commissioning or 18 months from the date of 
dispatch whichever is earlier, unless & otherwise specified elsewhere.

9.0           DRAWINGS & DATA

As per enclosed vendor data requirement, if any.

10           DEVIATIONS

Deviations, if any must be stated in writing at quotation stage, otherwise it will 
be assumed that requirements are met without deviations. 

* * * * * 
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ABBREVIATION

BIS/IS Bureau of Indianstandards
IEC International Electro-TechnicalCommission
BS BritishStandards
IEEE Institute of Electrical and ElectronicsEngineers
NEMA National Electrical ManufacturersAssociation
OISD Oil Industries SafetyDirectorate
CCE Chief Controller ofExplosive
DGMS Director General MinesSafety
IERules Indian ElectricityRules
CPRI Central Power ResearchInstitute
VRLA Value Regulated LeadAcid
Ni-Cd NickelCadmium
AH Ampherehour
MCCB Moulded case circuitbreaker
SCR Silicon ControlledRectifier
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1.0 SCOPE

1.1 This Specification provides the minimum requirements for the design, manufacture, 
testing and supply of the Solar Electric Power System to be installed. The  Solar 
Electric Power System shall independently meet the power requirement of continuous 
loads as defined in DataSheet.

1.2 The exact number of solar electric power systems along with loads connected to each 
system and the load rating of each system shall be as indicated in the equipment Data 
Sheet.

1.3 Each solar electric power system when installed in accordance with Vendor's  
instructions shall form self-sufficient power system to meet the power requirements of 
continuousloads.

2.0 REFERENCEDOCUMENTS

2.1 The equipment supplied shall comply with the requirements of the latest revision of the 
relevants standardsof

NEC National ElectricalCode
NEMA National Electrical Manufacturers' Association 
NFPA National Fire ProtectionAssociation
API American PetroleumInstitute
ANSI American National StandardsInstitute
ASTM American Society for Testing andMaterials
BIS Bureau of IndianStandards
IEC International Electro-technicalCommission

2.2 Any other recognized international codes or standards may be used in lieu of the 
above, subject to the approval of theCompany.

3.0 DEFINITION

3.1 For the purpose of this document, the words and expressions listed below shall have 
the meanings assigned to them asfollows:

OWNER / COMPANY OWNER of the particular Project (Project Specific). 

CONSULTANT The party which is doing engineering,procurement,
construction, pre-commissioning and assistance for 
commissioning, monitors and controls the overall project 
management.

BIDDER / SUPPLIER
/ VENDOR

The party(s) which manufactures and / or supplies 
material, equipment, technical documents / drawingsand
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services to perform the duties specified by Contractor.

4.0 DESIGN

4.1 POWERSYSTEM

4.1.1 Power system shall include the following equipment. Photovoltaic solar cell array 
(solar panels). Battery bank solar power controller the solar power system shall be 
self sustained type. The photovoltaic solar cell array (solar panels) and the solar 
controller shall be sized to meet through battery back-up, the load cycle requirements 
of the connected loads with the solar energy availability at site under worst weather 
conditions the load requirement per day shall be determined on the basis of load data 
specified in the DataSheet.

4.2 SOLARPANELS

4.2.1 The photovoltaic solar panel array shall consist of required number of individual solar 
panels. The individual photovoltaic elements shall be connected in suitable series-
parallel combinations to obtain the required voltage and current rating of a solar 
module. Individual solar modules shall be connected in suitable series parallel 
combinations to obtain the required voltage and current rating of a solar panel. Solar 
panel array shall consist of required number of panels in series-parallel combination 
to meet the Systemrequirements.

4.2.2 The Solar panels will be mounted on steel support structure of suitable height on the 
control room rooftop.

4.2.3 The solar panel array shall be designed based upon isolation data (to be gathered by 
contractor from metrological department) and following designconditions:

a. Output current to be considered at operating point based on following operating 
conditions:

i. Cell temperature while delivering current corresponding to P max point on the 
I-V curve at specified ambienttemperature.

ii. Operating voltageconsidering:

- Charging voltage of thebattery.
- Voltage drops in cables between solar array and solar, controller and 

solar controller andbattery.
- Voltage losses in solarcontroller.
- Negative tolerance, if any, on the output voltage at solarcontroller.
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4.2.4 After working out the output current at operating point, the following deratiing factors 
shall beapplied:

a. Deterioration factors over life span or 15% whichever ishigher.
b. Losses due to dust deposit or 1% whichever ishigher.
c. Losses due to module/branch mismatch or 2% whichever ishigher.
d. Losses due to line resistance cables (panel tocontroller).
e. Losses in field wiring and array wiring. Losses in solarcontroller.
f. Battery charge/discharge efficiency or 93% whichever islower.
g. Any other de-rating factor considered essential for satisfactory and guaranteed 

performance of Solar Power System (e.g. negative tolerance on nominal rating 
of solar panels)

h. Derating factor of 2% or as applicable (whichever is higher) to account for panel 
orientation other than the specified one as per insulationdata.

i. The solar panels shall be able to fully charge the battery bank after "3 NO SUN 
DAYS" cycle from the surplus power available from the solar panel in next 14 
days with 70% Depth of Discharge ofbattery.

4.3 BATTERYBANK

4.3.1 BATTERY CELLS

a. The battery bank shall be charged from the surplus power available from the solar 
panel when the sunlight is available and will supply/supplement the solar electric 
power from the solar panel when the sunlight is inadequate under cloudy condition 
and during nights. The battery cells shall be low self discharge (up to 3% at 27°C 
per month) Ni-Cd suitable for photovoltaic application. The battery cells shall be 
provided with flame arresting type catalytic caps or ceramic plugs. The type of 
battery cells shall be as specified in equipment DataSheet.

b. The battery shall incorporate the followingfeatures:
i. High chargingefficiency.
ii. Good cycle life even for deepdischarge.
iii. Extended lifeexpectancy.
iv. Long maintenance interval Maintenance free for VRLA batterycell.
v. Large electrolytereservoir.

c. The type, AH capacity and no. of cells in the battery bank shall be decided on the 
followingbasis:

i. Geographical and climatic conditions prevalent atsite.
ii. Back-up during low insulation periods considering the de-rated solar panel 

output and insulationdata.
iii. Unless specified otherwise, the system voltage shall be 12 V(Nominal).
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iv. Battery suitable for 4000 or more charge-discharge cycle for 10% depth of 
discharge and for 1600 or more charge discharge cycle for 70% depth of 
discharge.

v. 70% Depth ofDischarge.
vi. Minimum 3 days back up to independently feed the load, plus, losses, if,any.
vii. Design ambient temperature minimum and maximum site temperatures as 

given in Specification -“Site Conditions andClimate".
viii. Deterioration-factor over the life span (Actual or 20% whichever ishigher).
ix. Weight of individual cell shall be of the order of 55Kg
x. Self discharge during low insulation periods considering average ambient 

temperature of 30°C.

4.3.2 The battery shall be able to fully charge after ”3 no sun days” cycle from surplus 
power available from the solar panel in next 14, days with 70% depth ofdischarge.

4.3.3 General requirements and performance for Ni-Cd batteries shall be as per 
manufacturer data available inmarket.

4.4 SOLARPOWER-CONTROLLER

4.4.1 TECHNICALREQUIREMENTS

a. The solar power controller shall regulate the charge of the battery and shall 
monitorthe charging current from the solar array power from the battery set shall be
routed through the solarcontroller.

b. The controller shall be provided with low loss type, high efficiency,testedand 
tropicalized components with overall loss of the solar controllernotexceeding
10%ofthe rated load. MCCBs and MCBs shall be used for the circuit ordevice
protection in place of fuses. However, semiconductor grade fuses shall be used for 
diodes, SCRs etc.

c. Unless specified otherwise, the solar controller shall be wall mounted type with 
hinged and gasket door in the front .The cable entry shall be from top or bottom (to 
be decided at the time of detailed engineering.) through glands and access to all 
inside equipments shall be from the frontonly.

d. The supply system shall be suitable for both negative earthed and unearthed 
system as required. The provision of negative earthing shall be through an isolating 
link.

e. Apart from required control elements, the following components/ features shall be 
provided in the controller as minimumrequirements:

i. A 2-Pole MCCB with shunt trip to isolate the solar panel from the solar 
controller/battery on receiptof 60% LEL signal from the gas detection panel.
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(The signal will be in the form of a normally open potential-freecontact).
ii. The battery bank shall be automatically disconnected from the solar panels 

when the state of charge of the battery reaches 110% or maximum 
permissible charge level (as indicated by the battery manufacturer) and from 
the load when the depth of discharge reaches 70%. The battery bank shall  
be automatically reconnected to the Solar Panel when the state of charge of 
the battery drops to100%.

iii. Ammeters to measure load current and solar arraycurrent.
iv. An array fault indicator to indicate solar arrayfailure.
v. Voltmeter to indicate system output voltage and Batteryvoltage.
vi. Charge-dischargeAmmeter.
vii. Battery deep discharge alarm andindication.
viii. Control circuit fail alarm andindication.
ix. Switches mounted on the front to disconnect all alarms andindications.
x. Necessary transducers for providing two wire 4-20 mA signals for the 

following parameters:
- Batteryvoltage
- Solar arraycurrent
- Battery chargingcurrent
- Loadcurrent
- Solar panel faultindicators

xi. Current limiting features with activeelements.
xii. Voltage regulator shall be switching modetype.
xiii. Digital Ampere hourmeter.
f. Protection features to take care of faults in DCDB bus, solar controller, solar panel, 

battery circuitetc.

4.5 GENERALREQUIREMENTS

4.5.1 BUSBARS

Bus bars shall be sufficiently sized and adequately braced for the supply conditions 
specified in data sheet. The bus bars shall be electrolytic copper and shall be
sleevedwith 1100V grade flame retardant PVC. Bus joints shall be bolted type and 
insulated by flame-retardant insulation tape.

4.5.2 EARTHING

An earth bus bar made of electrolytic copper shall be provided, running the complete 
length of the solar controller. All non current carrying parts shall be bonded with flexible 
copper wires with the earth bus. The earth bus shall have provisions at both ends for 
connecting it to earth grid conductor.
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4.5.3 SEGREGATION

All electrical devices and live parts in the solar controller panel shall be segregated 
bymeans of metallic screens. All power connections in case of solar controller shall 
besegregated from one another and from the electronic circuits

4.5.4 CABLING

All interconnecting cables between various solar panels and main JBs, included in 
scope of supply, shall be Flame Retardant Low Smoke (FRLS) type. Cables of sizes, 
as specified, connecting JBs to solar controller, solar controller to battery shall be
supplied bycontractor.

Adequate space shall be provided for termination of external cables. All required Nickel 
Chromium plated brass double compression cable glands and tinned copper lugs shall 
be included in the scope of supply.

4.5.5 MATERIALS ANDFINISH

All materials shall be selected and finished to resist the site conditions and climate 
specified.

All electronic circuit boards shall be tropicalised to prevent corrosion and fungus 
growth. Painting shall be suitable for the requirements specified inSpecification.

4.5.6 IDENTIFICATION

All solar panels, batteries, solar controller and related devices and materials shall have 
permanent tags in contrasting colours affixed on them and lettering of at least 12 mm 
size. The tag inscription shall be in line with the equipment number list.

5.0 FABRICATION

5.1 PANELCONSTRUCTION

5.1.1 The Solar modules shall have suitable encapsulation and sealing arrangements to 
protect the Silicon elements (Cells) from the environment. The arrangement and 
material of encapsulation shall be compatible with the thermal expansion properties 
of the silicon cells and the module framing arrangement/material. The encapsulation 
arrangement shall ensure complete moisture proofing for the entire life of the solar 
modules.

5.1.2 The solar panel shall have suitable supporting arrangement complete with adjustable 
mounts, solar module fixing accessories, inter-module connections, cable termination 
arrangement, double compression, nickel/chromium plated, brass cable glands and 
all other necessary equipment and hardware. The supporting arrangement shall be 
such as to utilize minimum space on the control room roof top. Unless specified 
otherwisewidthofthewalkwayis1600mm.Thepaneldimensionanditssupporting
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structure shall be so sized as to leave a clear walking space of minimum 750mm. 
Materials used in the construction of panel frame to support the solar modules, 
supporting structure and all other accessories shall be suitable for location in 
extremely corrosive, dusty environment to be encountered. The solar module framing 
shall be copper free aluminum alloy. Arrangement, such as, vertical stainless steel 
rods or flexible rods shall be provided to prevent bird landing on the panels. Each 
panel shall be provided with a weatherproof Junction box with minimum IP 55 
enclosure with removable gasket front cover for termination of external cables. The 
electrical terminals in the junction box shall be corrosion proof and anti-loosening 
type. Suitable bypass diodes shall be provided for partial shadowing of modules, if 
recommended by manufacturer.

6.0 INSPECTION ANDTESTING

6.1 All tests shall be carried out as per relevant Standards at Vendor'sworks.

6.2 The Consultant/Owner reserves the right to have a representative to witness the final 
testing and inspection. Prior intimation of at least 20 days shall be given to enable the 
Consultant/Owner depute its representative to witness thetests.

6.3 Testing and inspection shall include but not necessarily limited to thefollowing:

6.3.1 GENERAL (FOR ALLITEMS)

a. A quantitative check to ensure that all items in specified quantity arepresent.
b. A visual inspection to check workmanship and compliance with submitted 

drawings.
c. Dimensionalchecks.

6.3.2 SOLARPANELS

a. Following environmental tests shall be carried out on photovoltaic modules on 
sampling basis. Minimum 2% of ordered modules or 1 no. Module, whichever is 
higher, shall be subjected to following tests and performance of module before 
and after each test shall be tabulated and furnished. The tests shall be carried out
sequentially on each module selected for testing and the tested module shall be 
discarded aftertests.

b. In case on account oftesting:
i. The overall deterioration in the performance of the tested modules after test 

exceed 5% of rated performance,or
ii. The tested module exhibits any open circuits and or ground faults,or
iii. The tested module develops cracks or mechanical damage,or
iv. The tested module fails to pass the electrical isolationtests

c. The entire ordered lot of modules shall berejected.

S.No Test Test Details
1. Cold Temp. : (-) 40°C

Duration : 16 Hrs.
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2. Rapid Change of 
Temperature

Low Temp.: (-)40°C High Temp:+ 85°C

No. of cycles :10 Duration of Exposure:30 Min.
3. Dry heat Temp.:85°C Duration : 16Hrs.
4. Salt mist Temp. :+35°C Duration : 48hrs.
5. Wind Pressure equivalent to an air velocity of280km/hr.
6. Rain Test as required in the mentioned Standards
7. Dust Test as required in the mentioned Standards
8. Composite

/Humidity Test
Test as required in the mentioned Standards.

9* Mould Growth 84 days
10* Hail Storm test Test as required in the mentioned Standard
11 * Shock Test Peak Acceleration : 490m/sec 2 Duration : 11 msec.

* Vendor shall submit the test procedure for Owner's review. Vendor shall indicate test 
conditions like temperature limits and duration etc. and also mention the name of the 
applicable standards.

d. The following design qualification tests shall also beconducted:
i. Earth continuitytest.
ii. Electrical isolationtest.
iii. * Hot spot endurancetest.

NOTE: Type test certificate can be accepted for the tests marked with asterisks (*).

6.3.3 SOLARCONTROLLER

Tests in the following order shall be conducted for the panel:

a. General
b. Earth ContinuityTest
c. FunctionalTests
d. Insulation ResistanceMeasurement
e. Heat RunTest
f. Insulation ResistanceMeasurement
g. FunctionalTest

6.3.4 Burn out tests for 120 hrs. On the complete system in oneassembly.

7.0 MARKING, PACKING ANDSHIPMENT

The offered equipments along with accessories shall be shipped to site packed in 
wooden crates. They shall be wrapped with polythene sheets, before being placed in 
the crates to prevent damage to finish. Crates shall have skid bottom for handling.
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1. TESTING AND ELECTRICAL MEASUREMENTS OF CABLE INSTALLATIONS

1.1.   INSULATION RESISTANCE TEST ON NEWLY INSTALLED CABLES BEFORE
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         JOINTING

1.2.   TEST RESULT OF COMPLETE CABLE –INSTALLATION

2. CABLE INSTALLATION PLAN
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1.0 GENERAL
1.1. SCOPE

This specification covers the technical requirements for equipment, materials and installation 
methods, testing and commissioning of electrical system which will generally include the 
following:
1) Power Distribution Boards/Power Control Centers
2) Lighting Installation, including Lighting Distribution Boards, Lighting Fittings & Socket
     Outlets
3) Wiring for Power, Control, Lighting 
4) Earthing of Electrical Equipment, & Lightning Protection
5) Emergency Power AMF D.G. Set
6) Batteries & Associated Equipment

Basic and detailed engineering including sizing and selection of electrical/CP system equipment / 
switch boards / cables / lighting and other materials required within the battery limit of each 
stations and terminals shall be performed by the detail engineering contractor. These shall 
include, but not limited to the following:

a. Power distribution diagram
b. Load calculation
c. Transformer sizing calculation
d. DG sizing calculation
e. UPS sizing calculation along with associated back-up Ni-Cd battery bank
f. Calculation for lighting system, earthing and lightning protection system, voltage drop etc
g. Sizing of all power & control cables
h. Preparation of cabling, lighting, earthing, lightning protection, equipment layout including other 
associated documents such as cable schedule, lighting/power panel schedule, cable 
interconnection diagrams for terminals and Sv station.
i. Preparation of area classification drawings as per IS:5572, IEC:60079 and Petroleum rules for 
Terminals and SV station.

1.2. CODES, STANDARDS AND STATUTORY REGULATIONS

All equipment, materials and construction shall be in accordance with the latest issues of ISS, 
Indian Electricity rules, fire insurance regulations, factory act and regulation.

1.3. RELATED DOCUMENTS

This specification is to be read in conjunction with the other Bid document, which will include 
General Conditions of contract, Special Conditions of Contract, Specific Requirements and 
Schedule of Quantities and Rates. The scope of work shall be defined in Schedule of Quantities 
& Rates. In case of conflict between this Specification and Specific Requirement, the latter shall 
govern.

GENERAL INFORMATION :

1. INSPECTION ORGANISATION : The following recommendations will apply to all 
installations:

a) Inspection shall  be carried out and witnessed by suitably trained persons.
b) All inspections shall be reported to the electrical department/Senior Electrical Engineer.
c) Inspection shall as far as practicable, be independent of maintenance, construction and 
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operation activities.
d) Wherever possible, an authorized inspector shall be appointed to be responsible for all 

inspecting activities, including scheduling, documentation and reporting.

2. GENERAL INSPECTION :

a) Electrical installations and equipment, which have been completed and are ready for
Operation shall be subject to certain  take over procedures, which shall have been agreed 
before the pre-commissioning stage.

b) Inspection will give evidence of sub standard or in adequate items at an early stage, thus 
      avoiding delays in commissioning progress.
c) Systematic performance of the take over inspection procedures will facilitate the collection of 

accurate as-built information, essential for the completion of the equipment record system, 
refer to section 4 for details of requirements.

3. TESTING ACTIVITIES :

a) Prior to commissioning, the electrical installations and equipment shall be subject to a 
       comprehensive test procedure as detailed in section 5. all test results shall be reported on
       the inspection forms(data sheets), section 22.

4. SAFETY ASPECTS :

a) All inspecting and testing activities shall be carried out in accordance with the procedures in  
       section 3 to 5  and the recommendations included in the vendor specifications for each item
       of electrical equipment.
b) For activities in hazardous areas the following additional recommendations shall be adhered 
        to :
        Electrical equipment shall not be opened until it has been isolated/discharge and the voltage
        shall not be restored until the enclosure has been completely re-closed. Testing in
        hazardous areas may be carried out, provided that areas where sparking is likely to occur, 
        are proven to be gas free and the appropriate safety / fire permits.

2.0 DESIGN
2.1. EQUIPMENT & MATERIALS

Equipments supplied by the Contractor shall conform to the Owner's/Owner's Representatives 
'Particular Specifications' for such equipment. These specifications may also be detailed in the 
documents. Materials not specifically described shall be of the best quality, complying with 
applicable codes, standards or current Owner's representative practice.

2.2. DOCUMENTS

These shall include but not limited to the following:
Calculations:- Earthing, Lightning Protection, Lighting, CP(TCP/PCP), Cable sizing, Load 
list, schedule, SLD, UPS Sizing, Servo Stabiliser sizing, DG sizing, Heat loss etc.

These shall include but not limited to the following:
Layouts:- Equipment, Indoor/Outdoor earthing, Indoor/Outdoor lighting, Indoor/Outdoor 
cable layout, hazardous area classification, CP cable layout etc and other if any.

Bill of materials
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2.3. APPROVAL OF DRAWINGS

2.3.1. All design calculations & drawings prepared by the Contractor shall be submitted to the
Owner/ Owner's representative for comments/approval, before they are finalised. The number of 
copies to be furnished by the Contractor shall be indicated in the "Drawing & documents".

2.3.2. The Contractor shall be responsible for obtaining approvals of drawings and installation
from statutory Authorities and Electrical Inspector.

3.0 EQUIPMENT & MATERIALS

3.1. GENERAL

3.1.1 All equipment and materials supplied by the Contractor shall be suitable in all respects
for the type of environment in which these are to be used.

3.1.2. All equipment shall be of robust construction. The enclosures of equipment installed
indoors shall be dust and damp proof. Equipments installed outdoors shall have weather proof 
enclosures.

3.1.3. For equipment installed outdoors, particular attention should be paid to the following:
a)   Fixing holes shall not be provided through the enclosure of casing of any component.
      External mounting lugs with fixing holes shall be provided.
b)   Removable covers and cable entries at the top of the equipment shall be avoided as far
      as possible.
c)   Gaskets shall be secured to the main parts of the enclosure, in such a way, that they                           
need not be detached during normal installation and maintenance. Gasket material shall be non-
deteriorating and shall not deform or set with age. Where hinged doors are provided, the door 
fasteners shall be designed to ensure uniform pressure at all points on the gasket, when the door 
is closed. 

3.1.4. Equipment used in hazardous areas shall be certified by a competent authority as
suitable for use in such areas. The enclosures and other requirements shall be in accordance 
with the ISS.

3.1.5.   All equipment and materials supplied by the Contractor shall be inspected & approved by
Owner/Owner's representative regarding its quality, conformity with specifications and standards 
and suitability for site conditions.

3.1.6.   The Contractor shall furnish required number of copies of test certificates from
manufacturers for the equipment.

3.2. CABLE & CONDUIT ENTRIES

Tapped entries shall be provided on equipments, for conduits and cables as far as possible. 
If tapped entries cannot be provided on the enclosure, conduit or cable glands terminated at   
the enclosure shall be effectively bonded to the same by means of an earthing or bonding 
washer.

3.3. EARTHING TERMINALS/EARTH BUS

All metal work of the enclosures and non-current carrying metallic parts of the equipment shall be
effectively bonded to one another and connected to two external earth terminals provided on the 
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enclosure. In equipments, such as Power Control Centres or Distribution board an earth bus 
running along the entire length of the board should be provided in place of earth terminals, to 
which the bonding of internal components shall be carried out, the earth bus in turn shall be 
connected to the main earthing system by 2 separate and distinct connections.

3.4. EQUIPMENT AND MATERIALS SUPPLIED BY THE CONTRACTOR

All equipment and materials required for the complete electrical installation shall be supplied
          by the Contractor.

3.5.      CABLE

3.5.1. The types of cables used in the installations shall generally be as given below. If any
             Other special types of cables are required to be used, details of the types will be given in the
             Bid documents.

3.5.1.1 XLPE insulated with XLPE/rubber inner sheath armoured unarmoured and with overall
XLPE sheath with aluminum or copper conductors.

3.5.1.2 Multicore flexible cables, with stranded copper conductors, rubber / XLPE insulated, with
             or without pliable armour and with an overall XLPE / Rubber Sheath.

3.5.1.3  Single core XLPE insulated cables with copper/aluminium conductors.

3.5.2     Cable Terminations and Cable Joints

3.5.2.1 Heavy duty XLPE cables, upto 1.1. KV grade (armoured & unarmoured) shall be
terminated by means of a compression type cable gland. In hazardous areas or for      outdoor 
installation, cable glands with two seals, one on outer sheath and one on the inner sheath, shall 
be used. In safe and indoor areas, cable glands, with only one seal on outer sheath may be 
used. In case of glands for armoured cables, armour earthing cone or washers shall be 
incorporated in the gland.

3.5.2.2 Cable Glands used in Division 2 hazardous areas shall be flameproof type.

3.5. CONDUITS & CONDUIT ACCESSORIES

Heavy gauge, screwed, rigid steel/XLPE conduits shall comply with IS : 9537. Steel conduit may 
be black enamelled or galvanised as specified in the Bid documents and drawings. XLPE conduit 
may be black or grey as specified.

All conduit fittings and accessories shall be of cast iron/malleable iron, Provided with screwed 
entries, and of robust construction. Only large round junction boxes (min. dia. 80 mm) shall be 
used in the installation. Large round and adaptable rectangular junction boxes, shall have 
external fixing lugs. Two external and internal earthing terminals complete with hardware shall be 
provided on the steel junction boxes. Terminal blocks of adequate rating and number shall be 
provided in the junction boxes for looping.

All conduits and accessories shall be black enamelled or galvanised as specified in the BOQ.

3.6. STRUCTURAL STEEL
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All structural steel such as channels, angles, flats, plates, etc. used in the installation shall be 
new and of best quality, conforming to relevant Indian Standards.

3.8. CARE OF EQUIPMENT AND MATERIALS

3.8.1 Storage and Care prior to Erection
The contractor shall be entirely responsible for the safe storage and care of equipment and 
materials during execution of the contract.

3.8.2.   Care of Equipment After Erection 
The Contractor shall be responsible for the care and maintenance of all electrical equipment, 
after installations is completed and until the Certificate of Acceptance of Electrical installation is 
signed by the Owner.

The Contractor shall ensure that the proper enclosure of equipment is maintained at all times and 
that access doors or covers are opened only when necessary to work upon the equipment. All 
unused cable or conduit entries shall be effectively sealed.
The Contractor shall bring to the attention of the Owner I Owner's representative, in writing, any 
damage which may occur to electrical equipment after installation and shall also notify the 
Owner's representative of any abuse of electrical equipment which might cause damage.

4.0       CIVIL WORK

4.1.     GENERAL
All major Civil Work such as foundation for electrical equipment, sub-stations or switch room 
buildings shall generally be carried by contractor’s civil team. However, ·minor civil works such 
as grouting of equipment foundation bolts, breaking and remaking of floor walls, etc. is included 
in the scope of Contractor's electrical team.

Excavation & backfilling of trenches for directly buried cables, earth electrodes, installation of 
street lighting poles (including concrete foundation for poles) is included in Contractor's scope of 
work. Provisions of hume pipes for road crossings may also be included in the scope of 
Contractor's work. 

5.0        INSTALLATION OF POWER CONTROL CENTRE & DISTRIBUTION BOARD

5.1.      GENERAL
            The Contractor shall carry out a preliminary inspection of the equipment to ensure that the
            switchgear to be installed is in a satisfactory condition.

5.2.      INSTALLATION

The Contractor shall place the switchgear correctly on the bases or foundation prepared for the 
same. If the switchgear consists of a switchboard with number of panels bolted together, he will 
place all sections of the switchboard correctly, align them and bolt the

sections together to form one continuous switchboard. The switchgear shall then be secured to 
the foundation by means of nuts and bolts or foundation bolts grouted in the base. The 
Contractor shall also make inter-section bus/wiring connections.

The Contractor shall clean all parts of the switchgear, plug and socket contacts, auxiliary 
switches, etc. Conducting petroleum jelly shall be applied to all electrical contact surfaces.

The Contractor shall lubricate all moving parts of the Circuit Breaker mechanism with 
recommended lubricants, and ensure satisfactory mechanical operation. Alignment of drawout 
type circuit breakers or switches shall be checked, for horizontal and/or vertical movements and 
its correctness shall be ensured. Operation of all mechanical inter locks shall also be checked. 
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The Contractor shall generally check all internal wring of the switchgear for its accuracy as per 
Vendor's wiring diagram. Satisfactory operation of all controls and protection circuits, relays, 
meters & electrical interlocks shall also be checked. Relay settings and adjustments, if any, shall 
also be carried out by the Contractor. 

The insulation resistance of switchgear and shall be tested with a 500 megger.
The Contractor shall carryout the high voltage tests on the switchgear.
The Contractor shall also carry out Primary and Secondary injection test and check the 
calibration of relays and meters. 

5.3 Equipment Clearance

6.0       INSTALLATION OF POWER & LIGHTING DISTRIBUTION BOARD

6.1. PREMILINARY INSPECTION

The Contractor shall carry out a preliminary inspection of the equipment before installation to 
ensure that the equipment is in a satisfactory condition.

6.2. INSTALLATION AND COMMISSIONING

The installation of factory built distribution boards shall be carried out generally in the same 
manner as for Power Control Centre and Distribution board.

Sl. 
No.

LOCATION CLEARANCE

a) Front clearance between two L.T Panels 2000mm, (minimum 
1500mm).

b) Rear clearance between H.T Panel, L.T 
Panel and wall

Less than 200mm or 
more than 750mm(if 
double front it should be 
1500mm).

c) Front clearance between H.T and L.T 
Panel.

2500 mm or as per 
vendor recommendation.

d) Side clearance between H.T and L.T 
Panel or Two HT/LT Panels

Less than 200mm or 
more than 750mm

e) Front clearance between two H.T 
Panels.

3000 mm or as per 
vendor recommendation.

f) Battery rack to wall clearance for
- Single row, single/double

                   tier
- Double row, single tier
- Double row, double tier

100mm

100mm
750mm

g) Battery rack to rack clearance Less than 200mm or 
more than 750mm.

h) Front clearance for wall mounted 
equipment

750mm

i) Rear clearance for panels from 
rear(MV) 

1000 mm
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In case of wall/structure mounted distribution boards, the Contractor shall fabricate and install the 
structural steel framework suitable for mounting the various distribution boards. The Contractor 
may have to prepare drawing showing the proposed general arrangement, of the structural frame 
which shall be to the approval of the Owner's representative. The fabrication and installation of 
the framework shall be recommended only after the approval of drawing. Various items for the 
distribution board shall be mounted in accordance with the approved drawings. 

After completion of the installation of distribution boards, internal/interconnecting wiring shall be 
checked for correctness. Insulation resistance of wiring and equipment shall be tested with a 500 
Volts megger. Operations of all equipment shall also be checked for correct functioning.

7.0 MOTORS

7.1.      GENERAL 

Motor shall generally be installed by others, along with the driven equipment. The Contractor 
may, however, be asked to install motors in specific instances.

7.2.       COMMISSIONING OF MOTORS 

The Contractor, shall however, check all the motors installed, carry out the tests required 
and commission the motors. The work will include the following:

a) Check rotor for free movement.
b) Check end play in bearings.
c) Check for mechanical defects, if any, by visual inspection.
d) Inspect bearings to ensure they are greased.
e) Inspect bearings to ensure they are greased. 
f) Check conduit entries on terminal boxes, block unused entries.
g) Carry out insulation test with an appropriate megger.

8.0 WIRING WITH CABLES 

8.1. GENERAL

This specification covers installation, termination and connection of various types of
single-core or multicore cables.

8.2. INSTALLATION OF CABLES

Cable routes and mode of installation shall generally be as shown in the Cable Tray
layout drawings. When these are not indicated on the drawings, the Contractor shall
determine the same and get them approved from the Owner's representative before
commencing the work.

For multiple runs of cables, separation between individual cables shall be provided, when so 
indicated, to meet the following conditions:

a) Spacing between power cables to suit the rating factors applied in the cable
installation design.

b) Separation between cables for high voltage service and medium or low voltage
service.

c) Separation between certain types of cables for instrument service and other cables.
d) Separation between duplicate feeders run along the same route, to prevent damage to one 

feeder when the other feeder becomes faulty.
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Segregation and separation distance for instrument, communication, F&G, control, medium 
voltage and high voltage cable shall be minimum 300mm. 

8.2.1. Identification tags indicating cable designation, shall be affixed to each cable at ends and at 
an interval not exceeding 15 meters or at the location where cables change direction or 
elevation. Cable tags shall be made of stainless steel Aluminium suitable for site and 
installation conditions. Cable designation shall be embossed in the tags.

8.2.2. Mode of Installation
Modes of installation of cables shall generally be as given below: 
a) Directly buried in the ground.
b) Installed in built-up trenches in ground, floors, etc.
c) On cable trays run overhead along pipe/cable racks, or supported on structures,        
masonry etc.
d) Cables run along structural steelwork or masonry, supported by suitable saddles,
   cleats, hangers, etc.

8.2.3. Directly Buried Cables

Trenches shall be excavated along the routes indicated in the drawings and/or approved by 
the Owner / Owner's representative. They shall be straight and excavated uniformly to a 
depth shown on the drawings or approved by the Owner / Owner's representative. 

After excavation, the floor of the trenches shall be firmed and a bedding of sifted soil or 
clean sand with a well distributed grain size shall be prepared. The thickness of the 
compacted bedding shall not be less than 75 mm.

Proper equipment, such as stands for supporting cable drums and rollers for drawing cables 
shall be used for laying cables in trenches. Cables shall be laid without kinks and utmost 
care shall be taken in handling them.
After laying the cables, they shall be covered with sifted soil or clean sand well compacted, 
upto 150 mm above the top of cables. The cables shall be covered by bricks for cable 
protection at top and both side.

After placing of bricks tiles, the trenches shall be backfilled completely with riddled soil. 
Large stones shall not be backfilled. The backfill shall be well rammed and compacted.

At road crossings or at specified locations, cables shall be laid in hume pipes or any other 
type of pipes specified. After drawing the cables, the ends of pipes shall be sealed 
adequately with wooden plugs or any other approved means, to prevent ingress of soil or dirt 
into the pipes and ducts.

When directly buried cables enter the buildings, the openings made in walls shall also be
adequately sealed to prevent ingress of soil or sub-soil water into the building. Bituminous or 
suitable type of XLPE compound shall be used for this purpose.

Approved type of cable markers shall be fixed along the cable routes at a distance not 
exceeding 15 metres along straight routes, and also where cable loops or cable joints are 
located. The position of cable markers and cable identification tags shall coincide.

When cables are laid in multiple tiers, space between individual tier shall be filled and
compacted with sifted soil or sand. Spacing between tiers shall be as specified in the 
drawings or as approved by the Owner's representative. Protective cable bricks shall be laid 
above the topmost tier only. 
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8.2.4 Cables in Built-up Trenches

Built-up trenches for cables may be provided in outdoor plant areas, buildings, switchrooms, 
etc. Cables run in trenches shall unless otherwise specified, be installed in sand, in layers.

Each layer of cables shall be laid on a compacted and consolidated bed of clean sand 
having well distributed grain sizes (silver sand). Each layer of cables shall be covered by a 
well compacted clean sand upto 75 mm above the top of cables. Next layer of cables will be 
laid on this and bed. On completion of laying of cables, the whole trench shall be completely 
sand filled and well compacted. The trenches shall then be covered by anyone of the 
following methods in accordance with Bid documents.

a) Fitted with RCC covers (preferably coloured red) and sealed.
b) Screeded over with red coloured lean concrete to finished payment level.

            c) Fitted with removable steel chequered plate, covers, generally in sub-stations,   
                switch-rooms, control rooms and similar indoor locations.

d) Fitted with specially designed covers at road crossings or similar iocations subjected
    to heavy traffic.

Cables emerging from trenches for final runs to items of equipment shall be protected by 
steel pipes upto a height of 200 mm above the finished floor/pavement level. Pipes shall be 
fixed onto the trench wall and where they pass through the trench cover, shall be sealed with 
bitumastic compound. 

All openings in trenches for ducts, cable entry into buildings, etc. shall be sealed adequately 
with bitumastic compound or lean concrete.

Where specifically called for in Bid documents, the trenches in non-hazardous indoor areas, 
such as control rooms, switchrooms, etc., need not be sand filled. Cables may be supported 
in trenches by means of hangers, cleats, cable trays, etc.

8.2.5 Cables on Walls, Structure or Cable Trays

Cables shall be run on walls, structure or laid on cable trays, as required. Only approved 
type of cable supports or fixings such as cleats, saddles, hangers or straps shall be used. 

8.2.5.1. Instrument layout drawings

Cables shall be secured by means of saddle bars and saddles. Minimum clear facing 
between walls or steelwork and cables shall be 6 mm (1/4"). The type of saddles used shall 
be as shown in the drawings or subject to the approval of the Owner 1 Owner's 
representative.

8.2.5.2.Cables Supported on Cable Trays

Cables shall be secured to the cable trays by means of single fixing type of saddles or 
adjustable cable saddles, made of approved material, when run on horizontal or vertical 
cable trays.

8.2.5.3. Spacing of Cable Supports

Maximum horizontal and vertical spacing of cable supports shall not exceed 750 mm (30") 
and 500 mm (20") respectively. When cables are run on cable trays, they shall be securely 
supported on each rung of the cable tray.
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8.2.6. Cable Trays 

Cable trays shall be one of the following types or as specified in the Bid document:
a) Site fabricated ladder type cable trays from M.S. Channels, angles, flats as per cable 

tray details depending on the weight of cables required to be supported on cable 
trays and maximum cable tray supporting distance. The construction of these cable 
trays shall be all welded type.

b) Shop fabricated, heavy pattern, perforated, steel cable tray galvanised or painted as 
specified in the Bid documents. The cable trays shall be in standard length sections 
and such fabricated bends or tees shall be used. Individual sections shall be securely 
bolted together.

c) Shop fabricated XLPE/FRP cable trays.

Cable trays supports and tray design shall be based on the loading of cable trays. 
Generally, the design, shall be such that cable trays supports spacing will be 2 
metres or more.

8.3. TERMINATION AND CONNECTION OF CABLES

The earthing drawings shall show the requirements of earth cabling up to the earthing
systems.

8.3.1 Heavy Duty L T XLPE/XLPE Cables

Heavy duty L T XLPE/XLPE Cables, armoured or unarmoured shall be terminated with 
double compression type cable glands .

When armoured cables are used, the armour shall be prepared in a manner suitable for the 
type of cable glands. Armour shall be securely clamped and bonded to the body of
the gland. Armour shall be properly cleaned and petroleum conducting jelly applied to tre 
armour as well as clamping surfaces. When specifically called for and in hazardous areas, 
cable glands shall be further sealed with cold setting XLPE compound.

When cable glands are fixed onto a sheet metal enclosure, with a slip hole, a 
bonding/earthing washer and a heavy check-out shall be used to ensure effective bonding of 
the cable gland with the enclosure.

8.3.2 Prevention of Strain at Terminations

Special attention shall be given to ensure that the cable is adequately supported so that 
there is no strain on the termination or connection of conductors. 

Particularly when cables are terminated a.t equipments which are subject to vibrations, 
strain relief clamps shall be provided where the support for the cable is derived from the 
equipment so as to prevent relative displacement of the support with respect to the 
termination. 

8.3.3 Connection of Cable Cores/Conductors.

8.3.3.1. All cable cores or conductors shall be connected to the equipment terminals by means of 
approved type of connectors. Conductors of small sizes may be directly connected to 
equipment terminals, without using special connectors. The sizes of directly connected 
conductors will depend on the type of terminals provided. Connections of larger cables or 
cables connected to motors shall be made, generally with crimping type cable lugs, unless 
best quality, approved type, mechanical connectors are used.

8.3.3.2. Conductors shall be thoroughly cleaned and smeared with conducting petroleum jelly 
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before they are connected directly or with mechanical connectors, particularly when bi-
metallic connections, such as aluminium and copper or brass are made. Materials used for 
mechanical connectors shall also be of suitable type when bi-metallic connections are 
involved.

Mechanical connectors or equipment terminals shall be of pressure clamp type (not pinching 
type), when aluminium conductors are to be connected. 

8.3.3.3. Core identification ferrules or coloured XLPE adhesive tapes shall be provided for all  
multi-core cables at the point of connection. Generally, red, yellow and blue coloured  
tapes may be used for identification of cores in power circuits, ferrules or numbered tapes 
shall be used for identification of control cable cores.

9.0 CONDUIT WIRING

9.1. GENERAL

This section covers installation of exposed and concealed conduit wiring. Concealed conduit 
wiring may be installed above false ceiling or behind panels, etc. or may be embedded in 
ceiling, walls, columns, or floor.

9.2. CONDUIT INSTALLATION 

9.2.1. Surface Conduit Installation

When conduits for exposed or concealed wiring are installed on surface, the complete 
routing shall be marked on the surfaces. The installation shall be carried out only after 
approval of the routing by the Owner's representative. Conduit installation shall be carried 
out accurately and neatly, with conduit runs truly vertical or horizontal. Conduits shall be 
threaded to close tolerances and burr removed from the ends after threading. All screwed 
connections shall ensure that at least five threads are engaged and electrical continuity 
maintained.

Conduits shall be supported with saddles at a spacing of 1200 mm maximum for conduits 
upto 1" size and 1800 mm maximum for larger sizes. Saddles shall also be provided at both 
ends of fittings, equipment, devices, junction boxes, bends or offsets, within 200 mm 
maximum. Minimum clearance between conduits and surface shall be 6 mm. Saddles shall 
be of cast/malleable iron, cast aluminium or any other approved material, and galvanised 
painted or cadmium plated. 

9.2.2. Embedded Conduit Installation

Conduit installation may be embedded in RCC structures or brick work.

The installation in RCC structures shall be carried out after the form work and reinforcement 
work is complete, but before concreting. Concreting, will be done only after completion of the 
conduit installation and its approval by the Owner's representative. Conduits laid in concrete 
shall have minimum 50 mm cover upto the finished surface and shall preferably be laid 
behind the reinforcement. Conduits shall be securely fixed to prevent their movement during 
concreting.

Installation in brickwork will require chases to be made in brickwork, sufficiently deep to 
provide adequate cover for the conduits. Conduits shall be securely fixed to the brickwork 
and chases made good. 
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In this type of conduit installation, a galvanised fish wire shall be drawn in conduits.

All embedded accessories such as junction boxes, switchboxes, etc. shall be mounted such 
that they will be flush with the finished surfaces including plaster. All joints in the installation 
shall be tight and covers properly gasketted and fixed to prevent ingress of concrete slurry, 
water or dust.

9.3. CONDUIT WIRING

Conduit wiring shall generally be carried out with single core XLPE insulated cables/wires.

The Conduit installation shall be complete in all respects before the cables are drawn in 
conduits. All conduit runs shall be thoroughly cleaned of dust, moisture, etc. by blowing 
compressed air or by any other suitable means. An approved lubricating compound (such as 
soap stone powder, lux flakes or talc) shall be applied to the insulated cables before they 
are drawn in conduits. The cables shall be neatly bunched together to prevent kinks or 
twisting. 

9.4. SUPPLY AND POINT WIRING

Each point wiring shall comprise the following :
Supply and installation of %" / 1" / 1 V4" heavy duty M.S. / XLPE conduits with MS/XLPE 
accessories such as 90" bends, inspection tees etc. as required - supply and pulling of 2 nos. 
3/22 XLPE insulated stranded copper single core wires of 440V grade and one number 14 SWG 
copper wire outside conduit for earthing. It shall also include supply and installation of multi-way 
large round junction boxes with Dome/Flat covers and four way, 15A terminal block. For 
suspending of fluorescent lighting fitting dome cover junction box shall be used.

Supply, Fabrication and Fixing of hardware such as Clamp, Saddles, Bolts, Nuts, Framework, 
etc. as required. 14 gauge bare copper earthing wire shall be run within conduits for earthing of 
fittings, junction boxes, switch/single phase socket outlet enclosures.

Earthing shall be done at single point.

Wiring from LDB to lighting fittings exhaust fans single phase outlets, shall be carried out with 
3/22, YY cables through %" /1" /1 V4" heavy duty M.S. / XLPE conduits.

Junction boxes shall be fixed on brackets, fabricated from 25 x 3 mm MS flat. Such brackets 
shall be fixed to the ceiling/wall by means of anchor bolts/nylon raw plugs and screws. Each 
equipment such as lighting fittings, switches, junction boxes, socket outlets, exhaust fans, etc. 
shall be earthed internally by the third core of the 3 x 2.5 mm YWY cable used.

9.5.      MEASUREMENT OF POINT WIRING 

Wiring from DB.'s / switchboard to the first lighting fitting through the circuit switch shall be 
considered as one point. Wiring from the first fitting to the next fitting in the same circuit shall be 
considered as half point. Wiring to the exhaust fan shall be considered as one point. For 
measurement of switch socket point wiring, wiring from D.S. / switchboard upto first socket outlet 
through ckt. Switch shall be considered as one point. Subsequent wiring to nest socket outlet 
shall be considered as half point. Supply and installation of light fitting, fans, exhaust fans, socket 
outlets shall be covered under separate item rate.

If a separate circuit is tapped from the same lighting circuit, it shall be treated as half point.

If a socket is located very near to a Distribution Board, it will be considered as half point. 
Otherwise this shall be considered as an independent point. 
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Quoted rate of point wiring is applicable for any length of conduit emanating from LOB to first fig 
subsequent point also. 

10.0 EARTHING AND LIGHTNING PROTECTION

10.1. GENERAL

This section covers installation of earthing system for electrical equipment, static earthing 
and for lightning protection. Installation of earthing system for an electrical equipment and 
static earthing shall be carried out in accordance with IS : 3043 - ' CODE OF PRACTICE 
FOR EARTHING' and IS : 7689 - 'GUIDE FOR CONTROL OF UNDESIRABLE STATIC 
EARTHING' respectively. Earthing system for lightning protection shall be in accordance 
with IS : 2309 - 'CODE OF PRACTICE FOR THE PROTECTION OF BUILDINGS AND 
ALLIED STRUCTURES AGAINST LIGHTNING'.

Generally, a common earthing system shall be provided for equipment earthing and static 
earthing. The earthing system for lightning protection shall be separate and may be 
interconnected with the former, unless otherwise specified in the drawings/specific 
requirement.

10.2. EARTH ELECTRODES

Earth electrodes shall generally consist of copper or G.!. plates buried in ground or copper 
coated steel rods or cast-iron pipes driven in ground. The type of electrodes shall be 
specified in the Bid documents. The method of installation of earth electrode shall be in 
accordance with the drawings or in accordance with IS : 3043, when the drawings are not 
furnished. 

10.3. MAIN EARTH CONDUCTORS

Main earth conductors shall be copper or G.!. flats or stranded copper / aluminium 
conductors with or without XLPE sheath as specified in the Bid documents. They shall be 
connected, at one end, to the earth electrode and to the earth bus or test-link at the other 
end. All connections below ground shall be made by bolting or riveting and brazing or 
welding. Sizes of main earth conductors shall be as per drawings or as specified. All 
connections to the test-link or earth bus shall be securely bolted. Contact surfaces shall be 
tinned and suitably protected with Petroleum Conducting Jelly to prevent corrosion. All 
connections below ground shall be protected as per IS : 3043.

10.4. EARTH SYSTEMS AND EQUIPMENT EARTHING 

Main Earth Loops or Earthing Ring Mains shall originate from the earth bus or test links. 
Equipments shall be connected to the main earth loops by means of earth conductors.

All electrical equipment viz. Power centres, motors, control stations, switches lighting fittings 
and other electrical apparatus shall be connected to the main earth loop by means of two 
separate and distinct, external earth conductors. The material, type and size of the earth 
conductors will be as shown in the drawings or as specified.

Two earth terminals will, generally, be provided on most of the electrical equipment. 
However, if these are not provided, the Contractor shall provide the same, by drilling and 
tapping the equipment suitably and supply necessary hardware. The entire conduit 
installation, cable sheaths and cable armour shall also be bonded to earth at both ends.

It must be ensured that the conduit installations maintain electrical continuity throughout its 
entire length. Conduits shall be effectively bonded together at each joint, such as couplings, 
junction boxes, draw boxes or any other accessories and equipments. Where conduits and 
screwed cable glands are terminated at equipment enclosures with slipholes, 
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earthing/bonding washer shall be used to maintain electrical continuity.

Process equipment and piping requiring static earthing shall also be earthed in a similar 
manner.

Steel structures for buildings, steel platforms, staircases, ladders, handrails shall also be 
bonded to the main earth loops by means of two separate and distinct earth conductors at 
two points which are as remote as possible.

All earth connections with solid or stranded conductors shall be made by means of 
soldered/crimping cable lugs. Connections with copper or G.!. flats shall be directly bolted 
type. All hardware used shall be galvanised steel, brass or passivated to prevent corrosion. 
Spring washer or lock-washers shall be used to make all connections secure and vibration-
proof. All contact surfaces shall be thoroughly cleaned and coated with conducting 
petroleum jelly to prevent corrosion. Copper tapes shall be tinned at contact surfaces. 

Main earth conductors from earth bus or test-link to the Earth Electrode shall be coated with 
bitumastic to reduce straddle potential. 

10.5. LIGHTNING PROTECTION

Lightning protection system shall generally comprise lightning finials (air terminals), roof 
conductors, down conductors, test links and earth electrodes: The number, types, materials 
and sizes shall be in accordance with the drawings.

Air terminals shall be mounted on top of buildings or structure as shown in the drawings. All 
air terminals shall be inter-connected with roof conductors, pipes, hand rails or any other 
metallic projection above the roofs shall also be bonded to the roof conductors. Down 
conductors from air terminals or from roof conductors shall be routed as directly as possible 
to the test links on earth buses, with minimum bends.

All provisions regarding connections of conductors for equipment earthing system shall also 
apply to lightning protection system.

In corrosive atmospheres, lightning finials or air terminals shall be covered by plumbing 
metal fore corrosion protection.

11.0 ELECTRICAL INSTALLATION IN HAZARDOUS AREAS

11.1.    GENERAL 

Electrical installation in hazardous areas as defined in IS : 5571 shall be carried out 
with utmost care and special precautions shall be taken to ensure operational safety.

All personnel, especially supervisory staff, working on such installations shall be fully conversant 
with the applicable National Standards and Codes of Practice and shall have previous 
experience of such work.

11.2. EQUIPMENT AND MATERIALS

Electrical equipment and materials used in the installation shall conform to the relevant 
Standards and shall be certified ( by a competent authority) suitable for use in Division 1 or 
Division 2 hazardous areas, as the case may be.

No modifications shall be made in any certified equipment or material used in the installation 
which will impair its effectiveness and invalidate the certificate. 



Standard Specification

TECHNICAL SPECIFICATION FOR 
INSTALLATION, TESTING & COMMISSIONING 

OF ELECTRICAL EQUIPMENTS

Doc No. Rev
GAIL-STD-EL-DOC-TS-012 0

Page 20 of 28

All certified equipments shall be inspected before their use for any damaged or deteriorated 
condition which will render the equipment unsafe. Such equipments shall not be used in the 
installation.

When any equipment is dismantled for the purpose of installation, care shall be taken to prevent 
damage to vulnerable parts such as screw threads, conduits threads, machines surfaces, etc. If 
the equipment is to remain dismantled for a prolonged period, machined· surfaces, screw 
threads, etc. shall be protected against corrosion by means of grease, oil, petroleum jelly or any 
suitable corrosion inhibiter. These shall, however, be cleaned thoroughly before re-assembly.

All hardware used for mounting shall be hot dip galvanised or plated to prevent corrosion. All 
bolted connections shall be made secure and vibration proof by means of locknuts, lock 
washers, etc.

11.3. WIRING

All wiring in Division 1 hazardous areas shall be carried out with armoured cables or with solid 
drawn seamless conduits. In Division 2 areas, ERW conduit may be used.

Termination of cables shall be made with certified or approved cable glands boxes shall be 
effectively sealed. All conductors connections shall be made with soldered/crimping cable lugs, 
or approved mechanical connectors. It must be ensured that all connections shall be made 
secure and vibration-proof, by means of locknuts, lock-washers, etc. Prevention of strain at 
terminations is of utmost importance.

11.4. EARTHING

All provisions for earthing apply with much greater force regarding effective bonding of electrical 
equipment, cable armour, conduit installation, process equipments and process piping (requiring 
static earthing) to the earthing system.

Special attention shall be paid to the following :
a) Adequate support for earth conductors throughout for protection against breakage.

b) Secure and vibration proof earth connections, protected suitably against corrosion. 
            c) Continuity of conduit installation or process piping when static earthing is required, by   

means of conduit bonds.

11.5. MISCELLANEOUS

All openings between hazardous and non-hazardous areas for cable and conduits shall be 
properly sealed by approved means. In case of conduit wiring, conduit stopper boxes shall be 
used in conduit runs at the junction of hazardous and non-hazardous areas or at terminations of 
conduit runs at any equipment such as motors, starters, push buttons, etc. Stopper boxes at the 
junction of hazardous and non-hazardous areas, shall be located at the boundary between the 2 
areas.

11.6.    STEEL WORK 

11.6.1. All steel work carried out by the Contractor for equipment and cable supports such as
cable trays, brackets, hangers, saddles, etc. shall be of the best workmanship. Only certified 
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welders shall be employed for welding. All bolted connections shall be made secure and vibration 
proof by means of spring washers or lock washers or lock nuts. Fixing or grouting of steel-work in 
floor, ceilings or walls shall be carried out with approved foundation bolts or fasteners.

11.6.2. Finished steel work shall be thoroughly cleaned by wire-brushing or sand blasting etc.
All scales and rust shall be removed. The steel work shall be then painted with 2 coats of 
approved primer such as red oxide or red lead and shall be finished with 2 further coats of 
approved paint.

11.6.3. When atmospheric conditions are highly corrosive, chemical works type paints may be
specified. In such cases, special primers and paints shall be used for adequate protection from 
corrosion.

12.0 INSPECTION, TESTS AND COMMISSIONING OF ELECTRICAL EQUIPMENT AND 
INSTALLATION

12.1. GENERAL

This Section covers the requirements of inspection and tests to be carried out on equipment and
installation as well as commissioning of electrical installation. Inspection and tests shall be 
carried out jointly by the Contractor, Owner & Owner's Representative.

12.2.    INSPECTION 

Inspection shall be carried out to ensure that the complete installation is carried out in 
accordance with drawings and complies with the requirements laid down by Indian Electricity 
Rules, Regulations for the Electrical Equipment of Building by Insurance Association of India 
(Fire Section), Indian Standard Specifications & Codes of practice, Electrical Inspector, Explosive 
Inspector and any other statutory regulations. And

competent authorities. The complete installation shall be subject to the approval of any or all 
of the competent authorities and the Owner / Owner's representative.

12.3. TESTS

The tests specified below shall be carried out on the electrical equipment and installation 
before commissioning the same. The tests shall be performed by or under the direct 
supervision of a competent person, qualified to carry out the tests. All tests shall be carried 
out in the presence of the Authorised Representative of the Owner.

The installation shall not be accepted by the Owner unless it has been approved by the 
competent· authorities, and the authorised representative of the Owner and/or the Owner's 
representative.

All test results shall be recorded on prescribed ' ELECTRICAL TEST REPORTS ' duly 
signed by the person conducting the test and by the authorised representative of the Owner 
and/or the Owner's representative, if tests are witnessed.

In case the installation is found to be not in conformity with the requirements or the test 
results indicate defective materials or workmanship, the same will have to be rectified to the 
complete satisfaction of the Owner/Owner's representative and tested again.
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DETAILS OF TESTS

• POWER CONTROL CENTRE WITH ACB

a)   Check proper mechanical operation of circuit breakers including alignment of 
       trolleys in case of draw-out type circuit breakers, smooth operation of all 
       mechanical parts, lubrication, mechanical interlocks etc.
b)   Check contact alignment and wipe, proper sequence of closing and opening of main and 

arcing contacts.
c)   Check electrical relays, instruments and controls for correct wiring.
d)   Insulation test on bus bars - phase to phase and phase to ground. This test will be
      carried out with circuit breakers in service position, but contacts remaining open.
e)   Insulation test on relays and control wiring including current and potential
      transformers and wring of CT & PT secondary.
f) Insulation test on circuit breakers in withdrawn position - phase to phase and phase 

To ground with contacts closed.
g)   Adjust correct settings of relays and/or direct acting trips - as specified.
h)   Operation Test - Energise only control circuits and carry out closing and tripping

operations (where AC supply derived from main supply is used for operation, the switch-
gear bus may be energised). Check operations of electrical interlocks. Check tripping of 
circuit breakers by manual operations of protective relay contacts. Check operations of 
mechanical closing and tripping devices. Check lockout conditions for closing of circuit 
breakers by simulating the required conditions. Check control, indications, sequence 
interlocks and alarms.

i)    Polarity and connections of instrument transformers - Check for correctness of CT & PT 
                  connections provided. Check electrical continuity of secondary circuits with ELV tester.

j)   Adjust spacing of arcing hornslrod gaps, if provided.
k)   Check operation of instruments, meters, relays and tripping of circuit breakers by
      primary/secondary injections as specified.
i)   Check continuity of power circuits and earth continuity of all non current carrying metallic
        parts with a low voltage (6 volts or less) continuity tester.
m) Carry out HV test on power and control circuits, if specifically called for.  

•    SWITCHGEARS, POWER CONTROL CENTRES (POWER DISTRIBUTION BOARDS),   
     UPS, ETC.

a) Check equipment, internal wiring, smooth mechanical operation, interlocks, etc.
b) Check continuity of power circuits and earth continuity of all non current carrying metallic 

parts with a low voltage continuity tester. 
c) Insulation test for power & control circuits between phases, between phases and neutral and 

between phase/neutral and ground. 
d) Check operation by energising control circuits (without energising power circuits) for correct 

functioning. Simulate external controls and interlocks for the same. Note chatter or humming 
of Contractor and rectify, if necessary.

e) Check fuse relay and relay.
f) Carry out HV test on power & control circuits, if specifically called for in Bid documents.
g) Polarity and connections of instrument transformers - check for correctness of CT & PT 

connections provided. Check electrical continuity of secondary circuits with ELV tester.

• MOTORS

a) Check equipment for free movement of rotor, and play, lubrication, and for any other 
mechanical defects. 

b) Insulation test of motors.
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c) Check electrical continuity with ELV tester.
d) No load running of motor noting down no load current and voltages in all three phases.

• CABLES

a) Insulation Test - between phases, between each phase and neutral and between each 
phase/neutral and ground Ref. Appendix - II).

b) In case of lighting wiring, insulation test shall be carried out on lighting feeders with branch 
circuits open. Branch circuits shall be tested separately with lampholders, plug receptacles 
and lighting fittings in position, but without lamps. In case of lighting circuits with lamp 
ballasts and glow starters insulation resistance may be measured between phase and 
ground only. 

c) In case of directly buried cables, insulation resistance of cables shall be measured before 
and after the back-filling. 

d) Test all receptacles for correct phase sequence .

• EARTHING SYSTEM 

a) Measure earth resistance of each electrode separately. If a number of earth electrodes         
are interconnected with one another, combined earth resistance shall also be measured. The 
earth resistance of each electrode and/or a group of electrodes shall not exceed the values 
specified.

b) Continuity test for earth continuity conductors with ELV tester 

• BATTERY

a) Visual inspection of all components.
b) Capacity test as per I.S.

13.0 INSTRUMENTS & TOOLS 

13.1. GENERAL

This section covers the instruments, tools & plant which will normally be required to carry out 
the electrical installation including testing and commissioning and which shall be made 
available as and when required by the Contractor. Meters used for tests shall be of proven 
accuracy and to the satisfaction of the Owner's representative.

13.2. TOOLS AND PLANT

13.2.1. Hand Tools

Screw drivers, pliers, cutters, spanners, hacksaw, hammers, rawl punches, etc.

13.2.2. Power Driven Tools & Equipment
Drilling, grinding, cutting machines, hammers, arc welding set, oxy-acetylene welding and 
cutting set and welding accessories.

13.3. INSTRUMENTS 

A. Instruments to be always available at Site.
a) Insulation resistance tester (Megger) rated 500 volts.
b) Multi-meter of a reputed made.
c) Clip-on ammeter/voltmeter (tong tester)
d) Phase sequence indicator.
e) Extra low voltage continuity tester (6 volts or less).
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B. Instruments to be made available as and when required.
a) Insulation resistance tester (Megger) rated 500/100/2500/5000 volts.
b) Earth resistance tester with all accessories. 
c) High voltage testing set.
d) Relay testing equipment.

14.0 LABOUR, SUPERVISION, COORDINATION AND PROGRESS, LICENCE, 
STATUTORY APPROVAL

14.1. SUPERVISORY LICENCE 
The Contractor shall possess a valid contractor's licence for the state in which site is 
located and shall ensure its validity during the duration of the contract. The 
Contractor shall furnish authenticated copies of certificates to the Owner for himself 
and his workmen before commencement of work.

14.2.       LABOUR
The Contractor shall employ adequate number of supervisors to control the labour 
force and to carry out the work as per schedule. Supervisory staff shall also possess 
the minimum qualifications stipulated by statutory and competent authorities. 

14.3.       SUPERVISION
The Contractor shall employ adequate number of supervisors to control the labour 
force and to carry out the work as per schedule. Supervisory staff shall also possess 
the minimum qualifications stipulated by statutory and competent authorities.

14.4.      COORDINATION 
      The Contractor shall coordinate his work with that of other agencies, so that the
       work can proceed smoothly and without hindrance to all concerned.

14.5. PROGRESS
The Contractor shall submit periodic Progress Reports to the Owner's 
representative. The period of report shall be determined by the Owner's 
representative. The Progress Report shall indicate planned progress as per 
programme and physical progress. The format in which the reports are to be 
submitted shall be decided by the Owner's representative. 

14.6.       STATUTORY APPROVAL 
The Contractor shall be totally responsible for obtaining statutory approval from  the 
electrical inspector or any other statutory authority for the entire installation carried 
out by him unless otherwise specified and agreed. Necessary test reports shall be 
submitted by him to electrical inspector. This will be an integral part of the contract 
and shall not be paid for separately. However, fees payable to statutory authorities 
shall be borne by Owner.

14.7.      EXTRA ITEMS 
Extra items of work pertaining to the electrical installation may have to be carried out 
by the Contractor whenever required. The contractor shall submit to the Owner the 
invoices covering unit rate or lumpsum price for such extra items. Such invoices shall 
be complete with documents of authorisation and work approval and necessary
break up for the cost.

15.0 RECONCILIATION

After completion of installation and commissioning work, Contractor has to reconcile 
all the materials such as steel and cables issued free to him by the Owner. Only 3% 
will be allowed as wastage for reconciliation and cut piece above 1 M length shall be 
considered accountable. 

16.0 QUALITY ASSURANCE·- QUALITY CONTROL

16.1.      QUALITY ASSURANCE (Q.A.)
     Quality Assurance (Q.A.) shall be furnished by contractor for Owner's I Consultant



Standard Specification

TECHNICAL SPECIFICATION FOR 
INSTALLATION, TESTING & COMMISSIONING 

OF ELECTRICAL EQUIPMENTS

Doc No. Rev
GAIL-STD-EL-DOC-TS-012 0

Page 25 of 28

     approval.
16.2. Q.A. INVOLVEMENT 

Q.A. involvement will commence at the instigation of the project and follow through to 
final acceptance of each and every system and item of equipment, thus ensuring total 
conformity to the Owner's requirements.

16.3. TEST SHEETS
The Contractor shall provide the necessary 'Test Sheets' for recording the results of his 
electrical acceptance tests.

16.3.1. The full set of forms shall be submitted to the Owner's representative for his approval 
prior to the implementation of the acceptance testing programme.

16.3.2. The tests which the Contractor must perform, as a minimum requirement, shall be those 
described in clause 13.0 of this specification in the order indicated and shall be made in 
accordance with the equipment and/or systems Standards and Regulations quoted by 
the Owner's representative in the Bid documents and any tests required by the particular 
equipment/system manufacturer. 

16.3.3. Test values acceptable to the Owner's representative shall be those laid down in the 
indicated standards and specifications by the Owner's representative, together with any 
values quoted in the Bid documents. Any discrepancy in the acceptable test values 
discovered by the Contractor shall be resolved by the Owner's representative, whose 
interpretation shall be final. No equipment shall be set to work unless tests on its 
associated circuits have been found satisfactory.

17. 0 ACCEPTANCE OF INSTALLATION

On completion of the work the Owner's representative, together with a representative of 
the Owner and the Contractor, will carry out an Inspection of the Installation. The . 
Owner's representative will issue a completed copy of the Owner's Acceptance of 
Electrical Installation to the Contractor as confirmation that the work has been accepted, 
subject to any matters noted on the form being attended to.
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APPENDIX 1 - LIST OF CODES, STANDARDS & STATUTORY REGULATIONS

Spare capacity is depending on the type of equipment and is defined in the following table.

IS: 732 Code of Practice for Electrical Wiring Installations. 
IS: 1646 Code of Practice for Fire Safety of Buildings (General) Electrical Installation.
IS: 3043 Code of Practice for Earthing.
IS: 2309 Code of Practice for the Protection of Buildings & Allied Structures against

Lightning.

IS: 7689 Guide for control of undesirable static electricity.

IS: 900 Code of Practice for Installation and Maintenance of Induction Motors.

IS: 10118 Code of Practice for Selection, Installation and Maintenance of Switch gear and

Parts I to IV control gear

IS: 5571 Guide for Selection of Electrical Equipment for Hazardous Areas.

IS: 5572 Classification of Hazardous Areas of Electrical Installation.

IS: 5216 Safety Procedure and Practice in Electrical work.

- Regulations for the Electrical Equipment of Buildings - The Institution of Electrical Owner's 

representatives. 

- Indian Electricity Rules.

- Fire Insurance Regulations 

- Factory Act & Regulations

- National Building Code (lSI Publication)

- National Electrical Code (lSI Publication)

- Tariff Advisory Committee Regulation
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                            APPENDIX 2 – CABLE

1. TESTING AND ELECTRICAL MEASUREMENTS OF CABLE INSTALLATIONS 
1.1. INSULATION RESISTANCE TEST ON NEWLY INSTALLED CABLES BEFORE

JOINTING.
All new cables should be tested for insulation resistance before jointing. After satisfactory results 
are obtained cable jointing and termination work should commence. It should be noted here that 
insulation resistance test gives only approximate insulation resistance and the test is meant to 
reveal gross insulation fault(s). A fairly low insulation resistance reading compared to the values 
obtained at factory testing should not be a cause of worry since the insulation resistance varies 
greatly with parameters such as length and temperature. This is particularly more pronounced in 
the case of XLPE cables. The voltage rating of the insulation resistance tester for cables of 
different voltage grades should be chosen from the following table: 
Voltage Grade of Cable Voltage Rating of IR Tester 
1.1 Kv 500 V 
3.3kV 1000 V 
6.6kV 1000 V kV
11 1000V
22 kV 2.5 kV (see Note)
33 kV 2.5 kV (see Note)

NOTE - For long feeders, motorized insulation resistance tester should be used.
1.1.1. More accurate insulation resistance values can be measured only by a portable
            resistance measuring bridge.
1.2. TEST RESULT OF COMPLETE CABLE -INSTALLATION

The test of completed installation may be measured and entered into record book for comparison 
purposes during service life of cable installation and during fault location. 

1.2.1. Insulation Resistance 
Insulation resistance is measured by a suitable bridge. In non-screened cables, the insulation 
resistance of each core is measured against all the other cores and armour/metal sheath 
connected to earth. With screened construction the insulation resistance of each core is 
measured against all the other cores and the metal screen connected to earth.

1.2.2. Conductor Resistance (dc)
1.2.2.1. The resistance of conductor is measured by a suitable bridge. For this purpose

conductors at other end are looped together with connecting bond of at least same 
effective electrical cross-section as conductor. The contact resistance is kept to a
minimum by proper clamped or bolted connections. With properly installed and 
jointed cables, values thus measured and corrected to 20°C, are in general 
agreement with values given in test certificates.

1.2.2.2. The measured loop resistance is converted to ohms per km per conductor as : 
1) Rt = R
2) 2L
where

R = measured loop resistance in ohms at temperature, t°C;
Rt= measured resistance per conductor at t°C in ohms; and
L= length of cable (not the loop) in km.

The ambient temperature at the time of measurement to be recorded and the conductor resistance to be 
corrected to 20°C by the following formula: 

3) R20 = Rt                  ohm/km at 20°C
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4)           (1 +a) (t-20)

where
R20 = conductor de resistance at 20°C in ohm/km;
t= ambient temperature during measurement in °C ; and
L= temperature coefficient of resistance
(3.93 x 10.3 ohms/°C for aluminium).

2. CABLE INSTALLATION PLAN

2.1.1. On completion of laying, terminating and jointing of the cables, a plan should be
prepared, which should contain the following details of the installation:
a) type of cables, cross-section area, rated voltage. Details of construction, cable number and     drum 
number;

b) Year and month of laying;

c) Actual length between joint-to-joint or ends

d) Location of cables and joints in relation to certain fixed reference points, for example, 

buildings, hydrant, boundary stones, etc.;
e) Name of the jointer who carried the jointing work; 

f) Date of making joint; and

g) Results of original electrical measurements and testing on cable installation.

2.1.2. All subsequent changed in the cable plan should also be entered.

* * * * * 
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1.0 GENERAL
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(TECHANICAL DATA SHEET)

TECHINICAL DATA SHEET (To be furnished by Vendor)

1.0 GENERAL

1.1 Design ambient, Humidity, :
altitude (Site Conditions)

1.2 Supply system Voltage :
1.3 Rated Current
1.4 Symmetrical Short Circuit capacity/ :

Switchgear Fault Rating
1.5 Power frequency withstand voltage :
1.6 Short circuit Making/ :

Breaking Capacity
1.7 Supply system Earthing :
1.8 Cable entry (Incoming & Outgoing) :
1.9 Earth Bus bar –

Material, Rating, Size etc :
1.10 Control supply voltage :
1.11 Withdrawable - Draw out type :

/ Fixed 
1.12 Lifting arrangement :

1.13 Make :
1.14 IP Class of enclosure :
1.15 Type :
1.16 Thickness of sheet steel :
1.17 Treatment :
1.18 Painting :
1.19 Overall dimension :

L
B
H

1.20 Space heater rating of each panel :
1.21 Weight of the MEDB :

2.0 BUS BAR
2.1 Material
2.2 Size

a) Horizontal bus bar :
b) Vertical bus bar :
c) Ground :

2.3 Minimum Clearance
a) Between phases :
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b) Between phase and earth :
2.4 Minimum creep age distances :

2.5 Current rating :
a) Continuous :
b) Short time for 1 second :

2.6 Temp. rise over ambient :
a) Supports :
b) Material :
c) Make :
d) BIL :

2.7 a) Supports :
b) Materials :
c) Make :
d) Voltage :
e) BIL :

2.8 Bus bar insulation :
2.9 Bus bar phase identification mark :

3. CURRENT TRANSFORMER (CT)

3.1 Make :
3.2 Type of primary winding :

3.3 Ratio :

3.4 Rated Burden :

3.5 Accuracy class :

4.0 POTENTIAL TRANSFORMER (PT)

4.1 Make

4.2 Type of primary winding

4.3 Ratio

4.4 Rated burden

4.5 Accuracy class
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5.0 SWITCHES

5.1 Rated voltage

5.2 Rated thermal current

5.3 Duty

6.0 FUSES

6.1 Make
6.2 Type of HRC fuse

6.3 Rated voltage

7.0 RELAYS

7.1 Application

7.2 Make

8.0 INSTRUMENT AND METERS

8.1 Application

8.2 Make

8.3 Maker’s type

8.4 Ref. Standard

8.5 Operating principle

8.6 Rated voltage/current

8.7 Burden at rated voltage/current

8.8 Operating range

8.9 Scale range

9.0 MOULDED CASE CIRCUIT BREAKER (MCCB)

9.1 Make
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9.2 Rated Voltage

9.3 Rated Thermal current

9.4 Short Circuit Capacity

10.0 CIRCUIT BREAKERS

10.1 Make

10.2 Short circuit capacity

10.3 Short circuit category

10.4 Type of medium

10.5 Rated voltage

10.6 Maximum operating voltage

10.7 Frequency

10.8 No. of poles

10.9 Rated operating duty

10.10 Current rating

a) Continuous
b) Short circuit Rating

10.11 Type of closing mechanism

10.12 Type of tripping mechanism

10.13 Anti pumping features

10.14 Details of spring charged motor
a) Motor
b) Rating
c) Insulation
d) Duty

10.15 Control Voltage with range

a) Closing
b) Tripping
c) Alarm and Indication
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10.16 Power I Current required for

a) Closing
b) Tripping

11.0 CONTACTOR

11.1 Make

11.2 Rated Voltage

11.3 Rated Thermal current

11.4 Short circuit capacity

* * * * * 
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1.0 STATIC INVERTER
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(TECHANICAL DATA SHEET)

TECHINICAL DATA SHEET (To be furnished by Vendor)

1.0 STATIC INVERTER :

1.1 APPLICATION :
1.2 TYPE :
1.3 DUTY :
1.4 ENCLOSURE :
1.5 COOLING :
1.6 DESIGN AMBIENT TEMPERATURE :
1.7 INVERTER CAPACITY :
1.8 OVER LOAD CAPACITY :
1.9 POWER WALK IN :
1.10 VOLTAGE :
A. INVERTER INPUT

(BATTERY OUTPUT)
B. NOMINAL OUTPUT
1.11 VOLTAGE REGULATION :
A. REGULATION FOR 0-100% LOAD AND :

FOR MIN. TO MAX. DC BATTERY VOLTS
AND FOR BOTH THE CONDITIONS
EXISTING SIMULTANEOUSLY.

B. DYNAMIC RESPONSE  OR TRANS. :
VOLTAGE REGULATION AT 100% STEP
LOAD CHANGE (APPLICATION OR
REMOVAL).

C. DYNAMIC RESPONSE OR TRANSIENT :
VOLTAGE REGULATION DURING
TRANSFER OF LOAD TO ALTERNATE
SOURCE.

D. DYNAMIC RESPONSE OR TRANSIENT :
VOLTAGE REGULATION DURING
TRANSFER OF LOAD TO SYSTEM
OUTPUT.

E. DYNAMIC RESPONSE OR TRANSIENT :
VOLTAGE REGULATION AT ABRUPT +
10% CHANGE OF INPUT VOLTAGE.

F. DYNAMIC RESPONSE OR TRANSIENT :
VOLTAGE REGULATION AT FAILURE/
RECOVERY OF COMMERCIAL POWER

G. TRANSIENT RECOVERY OR RESPONSE :
TIME.

H. STEADY STATE :
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(0-100% LOAD AT ALL INPUT VOLTAGES
AND ALL POWER FACTORS)

I. TRANSIENT VOLTAGE :
(ON APPLICATION OR REMOVAL OF 100%
LOAD)

J. TIME TO RECOVER FROM TRANSIENT TO :
NORMAL VOLTAGE

K. STEP DOWN BYPASS TRANSFORMER WITH
SOLID STATE VOLTAGE STABILIZER :

L. CELL BOOSTER :

M. HEAT LOSS OF THE SYSTEM :

N. OVERALL EFFICIENCY OF UPS AT :
50% LOAD
75% LOAD
100% LOAD

1.12 WAVE FORM :
A. NOMINAL FREQUENCY :
B. FREQUENCY RANGE FOR ALL :

CONDITIONS OF INPUT SUPPLIES,
LOADS AND TEMP. OCCURING
SIMULTAN. OR IN ANY COMBINATION
(AUTO CONTROLLED)

C. SYNCHRONISTION LIMITS :
(FOR MAINTENANCE OF SYNCHRONISM
BETWEEN INVERTER AND STANDBY A.C.
SOURCE)

D. FIELD ADJUSTMENT RANGE FOR (C) :
ABOVE.

E. TOTAL HARMONIC CONTENT AT 100% :
LINEAR LOAD.

F. HARMONIC CONTEMT FOR ANY SINGLE
HARMONIC
I) AT 100% LINEAR LOAD :
II) AT 100% NON LINEAR LOAD :

G. FREQUENCY ACCURACY FOR INTERNAL :
OSCILLATION.

H. SLEW RATE :
I. OUTPUT VOLTAGE ADJUSTMENT RANGE :

AT RATED LOAD
1.13 RATED OUTPUT CURRENT AT RATED
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OUTPUT VOLTAGE WITH CURRENT LIMIT 
NOT OPERATING

A. CURRENT :
B. DURATION :
1.14 EFFICIENCY AT FULL LOAD :

(WATT OUTPUT/WATT INPUT)

2.0 STATIC TRANSFER SWITCH ASSEMBLY

2.1 TYPE :
2.2 DUTY :
2.3 ENCLOSURE :
2.4 COOLING :
2.5 AMBIENT TEMPERATURE :
2.6 CAPACITY

A. CONTINUOUS :
B. OVERLOAD :
C. PEAK :

2.7 NORMAL VOLTAGE :
2.8 TRANSIENT VOLTAGE TOLERANCE :
2.9 TRANSFER TIME MILLI SECONDS :

3.0 AVERAGE SENSE VOLTAGE

3.1 INSTANTANEOUS SENSE VOLTAGE :
3.2 ANTI CYCLING CIRCUIT :
3.3 SYNCHRONOUS DISCONNENT RANGE :
3.4 MANUAL BY-PASS SWITCH :
3.5 TYPE :
3.6 VOLTAGE :
3.7 RATED CURRENT :

4.0 RECTIFIER/BATTERY CHARGER

4.1 CHARGER :
4.2 TYPE :
4.3 DUTY :
4.4 ENCLOSURE :
4.5 COOLING :
4.6 AMBIENT TEMPERATURE :
4.7 A.C. INPUT

A. SUPPLY :
B. VOLTAGE VARIATION :
C. FREQUENCY VARIATION :
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D. COMBINED VOLT FREQUENCY :
VARIATION

E. SHORT-CIRCUIT LEVEL :
F. SYSTEM EARTHING :

4.8 D.C. OUTPUT :

FEATURES PROVIDED
A. AUTOMATIC VOLTAGE REGULATION :
B. CURRENT LIMITING CIRCUITRY :
C. SMOOTHING FILTER CIRCUIT :
D. SOFT START FEATURE :
E. AUTOMATIC LOAD SHARING DURING :

PARALLEL OPERATION
F. SCR SURGE PROTECTION AND FAST :

ACTING HRC FUSES
G. DC EARTH FAULT ALARM :

5.0 ACDB

INCOMER MCCB (0NE NO.) :
CURRENT RATTING :
MAKE :
VOLTAGE
FAULT LEVEL :
OUTGOING FEEDERS (MCB) :
QUANTITY :
CURRENT RATING :
VOLTAGE :

6.0 BATTERY

6.1 MAKE :
6.2 AH RATING OF BATTERY :
6.3 BATTERY RACK DIMENSION :
6.4 BATTERY CHARGING REQUIREMENT :

(FLOAT/QUICK CHARGE VOLT/CELL)
6.5 TYPE :
6.6 NO. OF BATTERY SET :
6.7 DC VOLTAGE OF BATTERY SET :
6.8 NOMINAL DISCHARGE VOLTAGE :
6.9 CELL END VOLTAGE AT THE END DUTY :

CYCLE
6.10 DUTY CYCLE :
6.11 NUMVER OF CELLS PER BATTERY :
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6.12 BATTERY CIRCUIT BREAKER IN :
SEPARATE WALL CUBICLES

7.0 SCHEMATIC DIAGRAM OF UPS SYSTEM TO BE FURNISHED

* * * * * 
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TECHNICAL DATA SHEET

TECHNICAL DATA SHEET (To be furnished by Vendor)

1. Name of the manufacturer
2. Voltage Grade
3. Type of cable
4. Standard Referred
5. Conductor

a. Material grade
b. No. of cores
c. Max allowable temperature 

(running & Short circuit)
d. Approx. Diameter

e. Normal cross sectional area

f. Shape of the conductor

g. Max. D.C. resistance at 20 Deg. C.

h. Number of stands

6. Insulation

a. Type and material of Insulation

b. Thickness of insulation

c. Colour Scheme/Core Identification

d. Extruded

7. Inner-Sheath

a. Material

b. Minimum Thickness

c. Extruded

d. Approximate dia over inner sheath
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8. Armour

a. Type

b. Material

c. Nominal Thickness

d. Diameter

9. Outer Sheath

a. Material

b. Minimum Thickness

c. Extruded

10. Approximate overall diameter.

11. Normal drum length
12. AC resistance of the conductor at maximum operating

Temperature

13. Approximate Reactance and Capacitance of Cable per phase at 50Hz.

14. Current Rating

a. In ground

b. In air

c. Maximum conductor temperature during continuous
Operation

d. Maximum conductor temperature during short
Circuit

e. Short circuit rating
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f. Maximum permissible bending radius

15. Standard Drum Length/Size/Material

16. FRLS properties

17. Embossing on Outer sheath

* * * * * 
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TECHNICAL DATA SHEET (To be furnished by Vendor)

1.0 DIESEL ENGINE 
1.01 Engine Make & Model No. 

1.02 Reference Standards. 
1.03 Number of cylinders. 

1.04 Continuous output at N.T.P. 

1.05 Continuous output at the site condition

as specified in specification sheet. 

1.06 Fuel oil consumption at 

a) 100% load. 
b) 75% load. 

1.07 Specification of the recommended 

oil and its calorific value. 

1.08 Lubricating oil consumption. 

1.09 Time interval from the moment of mains failure. 
a) to come to full speed. 
b) to take 100% of rated load. 

1.10 Time interval between each successive attempt. 

1.11 Efficiency of the Engine at 

a) 75% of rated load. 
b) 100% of rated load. 

1.12 Method of Engine starting. 

1.13 Type of cooling system. 

1.14 Approximate AHr. Capacity at 10 hr. rate of 

discharge at 24 volts for starting and control 
system. 

1.15 Over load capacity for 1 hour. 

1.16 Over load capacity for 5 minutes. 
1.17 Accessories 

a) Air inlet filter 
i) Dry 
ii) Oil Bath 
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GENERATOR
1.01 Make 
1.02 Maker's type 
1.03 Reference Standards 
2 RATING 
2.01 Rated voltage with ± (KV) 

2.02 Rated Frequency with ± (Hz) 

2.03 Rated Speed (RPM) 

2.04 Rated output (KW ) 
Continuous under site conditions. 

3 EXECUTION 
3.01 Type of Enclosure. 

3.02 Degree of Protection. 

3.03 Rotation ( as Viewed from the engine side) 

3.04 Cooling method. 

4 INSULATION 
4.01 Class of insulation 

i) Stator
ii) Rotor 

4.02 Material of Insulation
i) Stator 
ii) Rotor 

4.03 Winding Replaceable at site (Yes/No). 

5 PERFORMANCE 
5.01 Current at 

a) 100% load 
b) 75% load 

5.02 Voltage regulation and efficiency at 0.8 power factor and at 

a) 100% load 
b) 75% load 

5.03 Power factor at 
a) 100% load 

b) 75% load 

6 LOSSES 

6.01 Total guaranteed losses ( KW). 

6.02 Efficiency . 
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7 COOLING 

7.01 Type of Cooling. 

7.02 Type of Fan 

7.03 Material of construction of fan. 

8 LUBRICATION SYSTEM 

8.01 Type 

a) Grease 

b) Oil Bath

8.02 Bearing type and Nos. 

a) Driving end 

b) Non-driving end 

8.03 On-line lubrication facility ( YES/NO) 

8.04 Specification of Lubrication. 

8.05 Interval of lubrication 

8.06 Quantity of Lubrication 

a) Recharging

b) Replacement

9 MECHANICAL DATA 

9.01 Frame Size 

9.02 Dimensional Drg. No. 

9.03 Total Weight of Generator 

9.04 Permissible vibration limits 

9.05 Noise level 

10 ACCESSORIES INCLUDED 
(Yes / No)

10.01 Anti vibration mounting pads 
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10.02 Cable glands 

10.03 Cable lugs / connectors 

10.04 Earthing Terminals 

10.05 Lifting eye bolt 

10.06 Name Plate 

10.07 Drain Plug 

11 CABLE BOX 

11.01 Mains cable box 

11.02 Neutral cable box 

11.03 Type of gland 

12 DG CONTROL PANEL 

12.01 Make 

12.02 Maker's type 

12.03 Reference Standard 

12.04 IP class of enclosure 

12.05 Type of Sheet Steel 

12.06 Thickness of Sheet Steel 

12.07 Treatment 

12.08 Painting 

12.09 Maximum temperature rise 

12.10 Overall dimension 

L

B

H

13 BUSBARS 

13.01 Material 

13.02 Size 

a) Horizontal Bus bar
b) Vertical Bus bar 
c) Ground 

13.03 Minimum clearances 
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a) Between phases 

b) Between phase and earth 

13.04 Minimum creepage distances. 

13.05 Current Rating 

a) Continuous 

b) Short time for 1 Second 

13.06 Temperature rise over ambient 

a) for continuous load 

b) for short time current 

13.07 Supports 

a) Material

b) Make 
c) Voltage class 

13.08 Bus bar insulation 

13.09 Bus bar phase identification mark. 

14 MCCB
14.01 Make 

14.02 Maker's type 

14.03 Reference Standard 

14.04 Short circuit capacity 

14.05 Short circuit category 

14.06 Type Testing Authority 

14.07 Rated Voltage 

14.08 Maximum Operating Voltage 
14.09 No. of poles

14.10 Rated operating duty 

14.11 Over Current & Short Circuit Protection 

15 CURRENT TRANSFORMER 
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15.01 Make 

15.02 Maker's type and reference standard 

15.03 Type of primary winding 

15.04 Ratio 

15.05 Rated Burden 

15.06 Accuracy class 

15.07 Insulation Material 

15.08 Insulation class 

16 INSTRUMENT AND METERS 

16.01 Application 

16.02 Make 

16.03 Maker's type 

16.04 Reference Standard 

16.05 Operating Principle 

16.06 Rated Voltage / Current 

16.07 Burden at rated voltage/current 

16.08 Operating range 

16.09 Scale range 

16.10 Type of Scale 

16.11 Accuracy 

17 CONTROL SWITCHES 

17.01 Make 

17.02 Maker's type 

17.03 Reference Standard 

17.04 Rated voltage 

17.05 Rated thermal current 
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18 PUSH BUTTON 

18.01 Make 

18.02 Maker's type 

18.03 Reference Standard 
18.04 Current rating of contacts at rated voltage 

19 ACOUSTIC ENCLOSURE 

19.01 Modular Construction (Yes I No ) 

19.02 Material of construction 
19.03 Overall Dimension 

L
B

19.04 Thickness of material of construction (SWG)

19.05 Type of painting 

19.06 Material of insulation 

19.07 Density of insulation (KG I M3 )

19.08 Thickness of insulation ( MM) 

19.09 Type & Thickness of insulation covering

19.10 Type & thickness of overall metallic covering sheet 

19.11Type of silencer used for engine exhaust 

19.12 Type of attenuators at air inlet and exhaust 

19.13 Capacity of Air blower I Fan

19.14 Noise level inside the enclosure (dB) (A)

19.15 Noise level at 1 meter from enclosure (dB) (A) 

20 SIGNAL LAMPS 

20.01 Make 

20.02 Maker's type 

20.03 Reference Standard 
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20.04 Rated voltage            V

20.05 Rated Wattage         W

20.06 Type

* * * * * 
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TABLE OF CONTENTS 

1.0 GENERAL

2.0 BUS BAR

3.0 MOULDED CASE CIRCUIT BREAKER

4.0 MINIATURE CIRCUIT BREAKER
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(TECHANICAL DATA SHEET)

TECHINICAL DATA SHEET (To be furnished by Vendor)

1.0 GENERAL

1.1 Design ambient, Humidity, :
altitude (Site Conditions)

1.2 Supply system Voltage :
1.3 Rated Current
1.4 Symmetrical Short Circuit capacity/ :

Switchgear Fault Rating
1.5 Power frequency withstand voltage :
1.6 Short circuit Making/ :

Breaking Capacity
1.7 Supply system Earthing :
1.8 Cable entry (Incoming & Outgoing) :
1.9 Earth Bus bar –

Material, Rating, Size etc :
1.10 Control supply voltage :
1.11 Withdrawable - Draw out type :

/ Fixed 
1.12 Lifting arrangement :

1.13 Make :
1.14 IP Class of enclosure :
1.15 Type :
1.16 Thickness of sheet steel :
1.17 Treatment :
1.18 Painting :
1.19 Overall dimension :

L
B
H

1.20 Space heater rating of each panel :
1.21 Weight of the SSDB :

2.0 BUS BAR

2.1 Material
2.2 Size
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a) Horizontal bus bar :
b) Vertical bus bar :
c) Ground :

2.3 Minimum Clearance
a) Between phases :
b) Between phase and earth :

2.4 Minimum creep age distances :

2.5 Current rating :
a) Continuous :
b) Short time for 1 second :

2.6 Temp. rise over ambient :
a) Supports :
b) Material :
c) Make :
d) BIL :

2.7 a) Supports :
b) Materials :
c) Make :
d) Voltage :
e) BIL :

2.8 Bus bar insulation :
2.9 Bus bar phase identification mark :

3.0 MOULDED CASE CIRCUIT BREAKER (MCCB)

3.1 Make :

3.2 Rated Voltage :

3.3 Rated Thermal current :

3.4 Short Circuit Capacity :

4.0 MINITURE CIRCUIT BREAKER (MCB)

4.1 Make :

4.2 Rated voltage :

4.3 Rated Thermal Current :
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4.4 Short Circuit Capacity :

* * * * * 
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1.0 GENERAL

2.0 BUS BAR

3.0 MINIATURE CIRCUIT BREAKER

4.0 MCCB
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(TECHANICAL DATA SHEET)

TECHINICAL DATA SHEET (To be furnished by Vendor)
1.0 GENERAL
1.1 Design ambient, Humidity, :

altitude (Site Conditions)
1.2 Supply system Voltage :
1.3 Rated Current
1.4 Symmetrical Short Circuit capacity/ :

Switchgear Fault Rating
1.5 Power frequency withstand voltage :
1.6 Short circuit Making/ :

Breaking Capacity
1.7 Supply system Earthing :
1.8 Cable entry (Incoming & Outgoing) :
1.9 Earth Bus bar –

Material, Rating, Size etc :
1.10 Control supply voltage :
1.11 Withdrawable - Draw out type :

/ Fixed 
1.12 Lifting arrangement :

1.13 Make :
1.14 IP Class of enclosure :
1.15 Type :
1.16 Thickness of sheet steel :
1.17 Treatment :
1.18 Painting :
1.19 Overall dimension :

L
B
H

1.20 Space heater rating of each panel :
1.21 Weight of the UPSDB :

2 BUS BAR
2.1 Material
2.2 Size

a) Horizontal bus bar :
b) Vertical bus bar :
c) Ground :

2.3 Minimum Clearance
a) Between phases :
b) Between phase and earth :
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2.4 Minimum creep age distances :

2.5 Current rating :
a) Continuous :
b) Short time for 1 second :

2.6 Temp. rise over ambient :
a) Supports :
b) Material :
c) Make :
d) BIL :

2.7 a) Supports :
b) Materials :
c) Make :
d) Voltage :
e) BIL :

2.8 Bus bar insulation :
2.9 Bus bar phase identification mark :

3.0 MINIATURE CIRCUIT BREAKER (MCB)

3.1 Make :

3.2 Rated voltage :

3.3 Rated Thermal Current :

3.4 Short Circuit Capacity :

4.0 MOULDED CASE CIRCUIT BREAKER (MCCB)

4.1 Make :

4.2 Rated Voltage :

4.3 Rated Thermal current :

4.4 Short Circuit Capacity :

5.0 VOLTMETER

5.1 Make :
5.2 Range :

* * * * * 
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(TECHNICAL DATA SHEET)

(TECHNICAL DATA SHEET TO BE FURNISHED BY VENDOR)

1. a) Design Temperature
b) Minimum Temperature

2. Manufacturer’s name
3. Type of Construction
4. Type and catalogue no of cell
5. Ampere hour capacity
6. No. of Cells
7. Nominal cell voltage
8. Cell voltage at the full discharge at 10 hours/5 hours rate
9. Specific gravity of electrolyte at the end of full charging at 27ºC

10. Specific gravity of electrolytes at the end of full discharge at 10 
hours/5 hours rate at 27ºC

11. Quantity of electrolyte per cell (liters)
12. Weight of each cell with electrolyte (kg)

13a. Max boost charging voltage per cell
13b. Permissible ripple content
14. Suggested boost charging rate (amperes)
15. Max boost charging voltage per cell

16a. Recommended Float charging voltage per cell
16b. Maximum float charging voltage range per cell.
17a. Float charging current range (amperes)
17b. Permissible ripple content
18. AH Efficiency at 10 hours / 5 hour rate
19. Short circuit current of the battery bank
20. Short circuit withstand time (sec.)

21. Max. allowable temp. of electrolyte which the cells can withstand 
without injurious effects.

i. Continuously
ii. For short periods

22. Type of positive plate
23. Type of negative plate
24. No. of +ve and –ve plates per cell
25. Material and thickness of separators
26. Amper hour capacity at min. ambient 27ºC

26.1 10 hour rate to end cell voltage at Sl. No 8 above
26.2 5 hour rate to end cell voltage at Sl. No 8 above
26.3 2 hour rate to end cell voltage at Sl. No 8 above.
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26.4 1 hour rate to end cell voltage at Sl. No 8 above.
26.5 30 minutes rate to end cell voltage at Sl. No. 8 above.
27. Dimensions of battery rack (WXDXH) in mm
28. Battery Back up time
29. Battery Stand (Material, Coating etc.)

* * * * * 
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(DATA SHEET FOR SOLAR POWER SYSTEM)

1.0 SOLAR SYSTEM

1.1 TYPE PHOTO 
VOLTAIC

1.2 APPLICATION SYSTEM -1

SYSTEM-II
4 meter high 
light poles 
along with 
CFL fixture 
powered from 
suitable size of 
battery and 
solar panels 
controlled by 
solar charge 
regulator.

SYSTEM-III
Lighting of 
guard room with 
CFL fixture
powered from 
suitable size of 
battery and solar 
panels controlled 
by solar charge  
regulator.

1.3 LOAD VOLTAGE 24V DC,2 
WIRE

As per 
manufacturer 
standard

As per 
manufacturer 
standard

1.4 RIPPLE OUTPUT 30mV 30mV 30mV

1.5 DAILY LOAD DEMAND

(i) 600W for 
SV2 & SV3
(ii) 1100W for 
Chainsa, 
SV4(Bamnouli,
Sultanpur) & 
Jhajjar

Lighting 
fixture: 11W 
TOTAL: 11W

Lighting fixture: 
11W (1+1) 
TOTAL : 22W

1.6 SYSTEM EARTHING Floating
As per 
manufacturer 
standard

As per 
manufacturer 
standard

1.7
BATTERY BACKUP REQUIRED YES

1.8 TYPE OF ALTERNATIVE ENERGY 
SOURCE AVAILABLE GRID POWER

1.9 LOCATION (SOLAR PANELS) SAFE AREA

1.10 WIND VELOCITY (MAX.) Refer elsewhere

1.11 LATITUDE Refer elsewhere

1.12 LONGITUDE Refer elsewhere

1.13 AMBIENT TEMPERATURE(ºC) Refer elsewhere

A) MAXIMUM
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B) MINIMUM

1.14 INSOLATION DATA Refer Spec.

1.15 EXPECTED LIFE SPAN 25 YEARS FOR ALL COMPONENTS

2.0 SOLAR PANEL

2.1 MODULE OUTPUT WATTS PEAK

2.2 NO. OF “NO SUN” DAYS BATTERY 
BACKUP CAPACITY IS REQUIRED 2 DAYS

2.3
LOAD TO BE DISCONNECTED IF 
BATTERY STATE OF CHARGE IS LOW 
(INDICATE SOC%)

YES (30 % SOC)

2.4 PV ARRAY MOUNTING CONSIDERATIONS

2.5 CLEAR SPACE REQUIRED FOR 
MOUNTING THE SOLAR PANEL ARRAY

2.6
SYSTEM DOWNTIME CONSIDERATIONS 
(TO DETERMINE SYSTEM SAFETY 
FACTORS)

2.7 SOLAR MODULE FRAMING MATERIAL

2.8 MODULE DIMENSIONS /WEIGHT

2.9 JUNCTION BOX MATERIAL OF SOLAR 
PANEL

2.10 MATERIAL OF BIRD SPIKES

2.11 NO. OF BIRD SPIKES PER MODULE

2.12 NO. OF BY-PASS DIODES PER MODULE

2.13 MAKE AND TYPE OF BY-PASS DIODES

2.14 NO. OF SOLAR CELLS PER MODULE

2.15 SOLAR CELL MANUFACTURER’S TYPE 
REF. NO.

2.16 MAKE OF SOLAR MODULES

2.17 COUNTRY OF ORIGIN

2.18 WEIGHT OF SOLAR MODULE

2.19

MAX. TEMPERATURE RISE OF SOLAR 
CELLS UNDER SEVERE WORKING 
CONDITION OVER MAX. AMBIENT 
TEMPERATURE

2.20 NOMINAL VOLTAGE OF SOLAR ARRAY

2.21 ANNUAL DEFICIT OF CAPACITY (AH) 
FROM SOLAR ARRAY

2.22 WEIGHT OF SOLAR ARRAY

2.23 DIMENSION OF SOLAR ARRAY JUNCTION 
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BOX

2.24 MATERIAL OF SOLAR ARRAY JUNCTION 
BOX

2.25 DEGREE OF PROTECTION OF SOLAR 
ARRAY JB

2.26 NO. OF SOLAR PANELS

3.0 SOLAR CONTROLLER PANEL

3.1 TYPE

3.2 ENCLOSURE DEGREE OF PROTECTION IP-51

3.3 DIMENSIONS mm(L) x mm(W) x mm(H)

3.4 WEIGHT

3.5 MOUNTING FLOOR MOUNTED

3.6 CABLE ENTRY FROM Bottom

3.7 ACCESS FROM FRONT ONLY

3.8 INTERNAL WIRING MINIMUM SIZE 
CONTROL 2.5 SQ. MM. PVC INSULATED COPPER WIRE

3.9 BUS BAR ELECTROLYTIC COPPER, 1100V GRADE, 
FLAME RETARDANT PVC SLEEVED

3.10 MAKE

3.11 COUNTRY OF ORIGIN

3.12 VOLTAGE REGULATOR

4.0 BATTERY BANK

4.1 APPLACATION SOLAR POWER SYSTEM APPLICATION

4.2 TYPE Ni-Cd

4.3 MAKE

4.4 COUNTRY OF ORIGIN

4.5 MODEL NO.

4.6 BATTERY SELF DISCHARGE

4.7 LOCATIONS/INS TALLATION BATTERY ROOM

4.8 SITE/ ENVIRONMENT CONDITIONS

4.9 NOMINAL VOLTAGE 1.2 V/CELL

4.10 END CELL VOLTAGE AT 70% & 100% DOD

4.11 NO. OF CELLS

4.12 RATTING IN AH (C10)
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4.13 RECOMMENDED VALUE OF 
FOLAT/BOOST CHARGE VOLTAGE

4.14 RECOMMENDED VALUE OF 
FLOAT/BOOST CHARGE CURRENT

4.15

RECOMMENDED MOUNTING 
ARRANGEMENT WITH 
MINIMUM/STATUTORY CLEARANCES 
REQUIRED BETWEEN RACKS / STACKS & 
ALL ROUND CLEARANCES IN THE 
BATTERY ROOM

4.16 INTERNAL RESISTANCE OF EACH CELL

4.17 SHORT CIRCUIT CURRENT OF BATTERY 
BANK

4.18
FACTOR FOR CONVERTING DISCHARGE 
OVER A PERIOD OF 168 HOURS TO A 
STANDARD C10 RATING

4.19

FACTORS FOR CONVERTING DISCHARGE 
AH CAPACITY DURING DEFICIT MONTH 
WHEN PART OF THE LOAD ARE FED 
FROM SOLAR PANEL AND THE REST BY 
THE BATTERY

4.20 BATTERY BANK WEIGHT

4.21 BATTERY ACCESSORIES PROVIDED AS 
PER SPEC.

5.0 BATTERY RACK/STACK

5.1 MAKE

5.2 CONSTRUCTION

5.3 COATING AND COLOUR SHADE

5.4 NO. OF TIERS/STACK

5.5 NO. OF ROWS/ STACK

5.6 DIMENSIONS mm(L) x mm(W) x mm(H)

5.7 WEIGHT (RACK/STACK)

5.8
TOTAL WEIGHT OF THE BATTERY 
(INCLUDING BATTERY RACK/STACK & 
BATTERIES)

5.9 MATERIAL OF ENCLOSURE OF BATTERY 
RACK/STACK

5.10 INTER-ROW/INTER-CELL CONNECTORS 

a. NUMBER

b. MATERIAL
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6.0 MISCELLANEOUS MATERIALS

6.1 CABLE SIZE/ TYPE

a) ON SOLAR MODULE

b) SOLAR MOUDULE TO ARRAY JB/MAIN 
JB
c) MAIN JB TO SOLAR CONTROLLER 
PANEL
d) BATTERY TO SOLAR CONTROLLER 
PANEL
e) INTERCONNECTING CABLE 
CONDUCTOR MATERIAL
f) MAKE OF INTERCONNECTING SOLAR 
PANEL CABLE
g) WHETHER INTERCONNECTING CABLE 
BETWEEN SOLAR ARRAY/MODULE 
PANEL & MAIN JB

YES

6.2 CABLE GLAND TYPE DOUBLE COMPRESSION NICKEL/CHROMIUM 
BRASS

6.3 CABLE GLAND QUANTITY

6.4 WHETHER GLANDS SUPPLIED BY 
VENDER

6.5 LUGS- TYPE TINNED COPPER

NOTES:-

1. The design load shall be finalized during detail engg. based on actual load of  selected 
equipment. However, the daily load demands given under item 1.5 are minimum 
required.

2. AH. Capacity of battery shall be selected considering min. design ambient of 10ºC.

3. The interconnecting cables between solar panel and Main junction boxes shall be 
Flame retardant Low Smoke (FRLS) type. All cables shall be in continuous lengths 
without intermediate joints.

4. Vender shall furnish duly filled –in datasheet along with the Bids.

* * * * * 
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1.0 INTRODUCTION

GAIL is currently implementing below mentioned sections of Laying of Steel Pipeline and
associated various Receipt Station / Metering Station at customers end.

Broadly following 4 types of Customer Connectivity in Southern Region:

LMC to CGD Consumers
LMC to Small Industrial Consumers ( 0 to 2 Km range)
LMC to Industrial Consumers (Spurline 2 to 10 Km range)
Spurline Connectivity to Industrial Consumers (Spurline 10 to 20 Km range)

SITE PARAMETERS FOR DESIGN:

The system shall be designed to conform following design conditions:

Ambient Temperature Maximum 600C & Minimum 200C

Relative Humidity 100%

Altitude Above Sea Level Less 1,000M

Atmospheric Pollution Tropicalized to withstand the site Conditions, dust,

vapour etc.

Hazardous Area Classification Zone1 & 2, Gas Gr.IIA & IIB; Temperature Class T3

Battery, TRU room Safe Area

For Proposed pipeline system, please refer Pipeline Schematic Diagram.

2.0 APPLICABLE CODES , STANDARDS, ABBREVIATIONS AND DEFINITIONS

2.1 Precedence of Codes, Standards and Specifications
It is the main responsibility of EPC CONTRACTOR to inform the COMPANY of any deviations from

or exceptions to the listed specifications, codes, and standards. COMPANY will take non listing or

non specification of exception or deviation by EPC CONTRACTOR in the bid proposal document, as

being in full compliance with the specifications, codes, and standards listed. If there is a conflict

between the various codes, standards, specifications and the attached drawings, the most

stringent requirement shall be govern. EPC CONTRACTOR shall seek COMPANY'S final

interpretation of any conflicts prior to the execution of work. Rework of engineering and relevant

scope arising out of underestimation shall be done at no additional cost to the COMPANY.

As a minimum, all equipment shall be designed, manufactured, and delivered in accordance with

the relevant section of the national/international Codes, Standards, and Regulations as listed
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below. The latest editions of Codes, Standards including all addenda, supplements, or revisions

current at time of order placement, as issued by the following authorities shall apply:

British Standard Institution (BS)
International Electro technical Commission (IEC)
The Institute of Petroleum (IP)
Institute of Electrical Engineers (IEE)
IP Codes of Practice
American Petroleum Institute (API)
Instrument Society of America (ISA)
Oil Industry Safety Directorate (OISD)
National Fire Protection Association (NFPA)
Petroleum & Natural Gas Regulation Board (PNGRB)

2.2 International Codes and Standards

The design shall in general comply with the applicable sections of the latest editions of the
applicable engineering codes and standards listed below:

Document Number Document Title

AGA 3 Orifice Metering of Natural Gas

AGA 7 Measuring of Gas by Turbine Meter

AGA 8 Compressibility and Super compressibility for Natural
Gas

AGA 9 Measuring of Gas by Multipath Ultrasonic Meter

AGA ANSI B109.3 Rotary Type Gas Displacement Meter

ANSI / ASME PTC 19.3 ASME Performance Test Codes Supplement on
Instruments and Apparatus Part 3 – Temperature
Measurement

ANSI MC 96.1 Temperature Measurement Thermocouple

ANSI/ISA 75.05.01 2000 Control Valve Terminology
(R2005)

ANSI / FCI 70.2 Control Valve Seat Leakage

ANSI / ISA 75.01 Flow Equations for Sizing Control Valves

ANSI / ISA 5.1 Instrumentation Symbols and Identification

ANSI B 16.5 Pipe Flanges and Flanged Fittings

ANSI B16.10 Face to face dimensions and End to End Dimensions of
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valves
API 14 C Analysis, Design, Installation, and Testing of Basic

Surface Safety Systems for Offshore Production
Platforms

API 607 Fire Test for Soft Seat Quarter Turn Valves
API 6D Pipeline Valves

API 6FA Specification for Fire Test for valves

API MPMS Sizing, Selection and Installation of Pressure Relieving
Devices

API RP 500 Recommended Practices for Classification of location for
electrical installations at petroleum facilities as class 1,
DIV 1&2

API RP 520, Part l Sizing, Selection of Pressure Relieving Devices in
Refineries, Installation

API RP 520, Part ll Installation of Pressure Relieving Devices In Refineries,
Installation

API RP 521 Pressure Relieving and De Pressuring Systems

API RP 526 Flanged Steel Safety Relief Valves

API RP 527 Commercial Seat Tightness of Safety Relief Valves
with Metal to Metal Seats

API RP 551 Process Measurement Instrumentation

API RP 552 Transmission System

API RP 553 Refinery Control Valves

API RP 554 Process Instrument and Control

API RP 555 Recommended Practices for Process Analyzer

ASME B 16.31 Non Ferrous Pipe Flanges

ASME PTC 19.3 Temperature Measurement Instruments and Apparatus

ASME A213 Seamless Ferritic and Austenitic Alloy Steel Tubes

ASME B 2.1 NPT Pipe Threads

ASTM A269 Seamless or welded austenitic Stainless Steel Tubing for
General Service.

ATEX 94/9/EC Equipment Intended for use in Potentially Explosive
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Atmospheres

BS 6739 Code of Practice for Instrumentation in Process Control
Systems: Installation Design and Practice

BS 1904 Industrial Platinum Resistance Thermometer Sensors

BS 5555 SI Units

BS 6174 Differential Pressure Transmitters with Electrical Output

BS EN 50020 Electrical apparatus for potentially Explosive
atmosphere intrinsic safety ‘I’

BS 5308 Part 1 Instrumentation cables. Specification for polyethylene
insulated cables

BS 5308 Part 2 Instrumentation cables. Specification for PVC insulated
cables

BS EN 60751 Industrial Platinum Resistance Thermometer Sensors

BS EN 837 1 Bourdon Tube Pressure and Vacuum Gauges

EN 50288 Instrumentation Cables – Specification for PVC
Insulated Cables

IEC 61000 Electromagnetic Compatibility

IEC 61158 Digital data communications for measurement and
control, field bus for use in industrial control system

IEC 61131 Programmable Logic Controllers – Part 2 and 3

IEC 61831 On line analyzer systems Guide to design and
installation

IEC 60079 Electrical Apparatus for Explosive Gas Atmospheres.

IEC 60529 Classification of Degrees of Protection Provided by
Enclosures (IP code)

IEC 60331 Fire Resisting Characteristics of Electrical Cables

IEC 60332 Test on Electrical Cables under Fire Conditions

IEC 60529 Degrees of Protection Provided by Enclosures (IP
Code)

IEC 60540 Test Method for Insulation and Sheaths of Electrical
Cables and Cords
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IEC 60605 1 Equipment Reliability Testing

IEC 60793 1 Optic Fibers, Part 1 Generic Specification

IEC 61804 3 – 2010 Function Blocks (FB) for Process Control: Electronic
device description Language

IEC 61508 Functional Safety: Safety Related Systems

IEC 61511 1 Functional Safety: Safety Instrumented Systems for
the Process

IEC 62453 Field Device Tool (FDT) Interface Specification

IEC 1024 1 Protection against Lighting

IEC 60227 1 PVC cables of rated voltage up to and including
450/750 V – General requirements

IEEE C37.90.1 Surge Withstanding Capability Standard

ISA RP 12.06.01 Instrument Wiring Methods for Hazardous
(Classified) Locations Instrumentation – Part 1:
Intrinsic safety

ISA S 5.4 Instrument Loop Diagram

ISA 5.5 Graphic symbols for process displays

ISA 7.0.01 Quality standard for instrument air

ISA S5.1 Instrument Symbols and Identification

ISA S5.4 Instrument Loop Diagrams

ISA RP42.00.01 2001 Nomenclature for Instrument Tube Fittings

IS 1239 Mild Steel Tubes, Tubular and other Wrought Steel
Fittings

IS 2148 Flame Proof Enclosures for Electrical Apparatus

IS 5571 Guide for Selection and Installation of Electrical
Equipment for Hazardous Areas (Other than Mines)

IS 5831 PVC Insulation and Sheath of Electric Cables

T4S Technical Standards and Specifications including
Safety Standards for Natural Gas Pipeline PNGRB
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Notification G.S.R. 808 €

ISO 5167 Part 1 – 4 Measurement of Fluid Flow by means of Pressure
Differential 2003 Devices

ISO 5168 Measurement of Fluid Flow: Estimation of
Uncertainty of Flow Rate Measurement.

NEMA VE1 Metal Cable Tray Systems

NEMA ICS4 Terminal Block for Industrial Use

NEMA ICS6 Enclosure for industrial Control and system

NFPA 2001 Clean Agent Fire Extinguishing System

NFPA 72 National Fire Alarm Code

NFPA 12 Standard for Carbon Dioxide Extinguishing System

The list above is indicative. Any other International and Indian standards, if necessary, can
also be referred by bidder during the execution of the job, without diluting the basic
requirements, however with prior information to Owner/ Owner’s Representative. In any
case bidder must furnish a list of codes and standards other than those specified in this
document, which shall be followed during engineering.

2.3 Abbreviations:

ANSI : American National Standards Institute
API : American Petroleum Institute
AGA : American Gas Association
ASME : American Society Of Mechanical Engineers
DG : Diesel Generator
DIN : Deutsches Institute For Normung
ER : Electrical Resistance
HOV : Hydraulic actuated Manually Operated Valves
HDD : Horizontal Directional Drilling
HDPE : High Density Poly Ethylene
LF2 : Lead Free #2
LCP : Local Control Panel
LMC : Last Mile Connectivity
MCR : Master Control Room
MMI : Man Machine Interface
MMSCMD : Million Metric Standard Cubic Meter per Day
OFC : Optical Fiber Cable
OISD : Oil Industry Safety Directorate
PCP : Permanent Cathodic Protection
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PESO : Petroleum and Explosives Safety Organization
PSP : Pipe to Soil Potential
PSV : Pressure Safety Valve
PNGRB : Petroleum and Natural Gas Regulatory Board
RLNG : Re gasified Liquefied Natural Gas

RTU : Remote Telemetric Unit
SCADA : Supervisory Control and Data Acquisition
SMART : Self Monitoring and Reporting Technology
STM : Synchronous Transmission Module
IP : Intermediate Pigging Station
TOP : Tap Off Point
TR : Transformer Rectifier
UPS : Uninterrupted Power Supply

2.4 Definitions:

COMPANY : The party that initiates the projects and ultimately pays for it
design and construction, GAIL India Limited

CONSULTANT : The party which carries out FEED, detailed engineering and
owner's Engineer

SUPPLIER/VENDOR : The party which manufactures or supplies the equipments and
services to perform the duties specified by the Contractor EPC

CONTRACTOR : Refer Instrumentation Scope of work (doc. No. GAIL ENG IN DOC
SW 001)

3.0 DESIGN CRITERIA

3.1 GENERAL

All Instrumentation and Control and Monitoring systems shall be in accordance with this
specification and as defined in the P&I Diagrams.

All Instrumentation and Control Systems shall be designed for continuous operation in the
given site conditions with the following design criteria:

Ease of operation and maintenance;

Suitability for applicable environmental condition;

Suitability for operation in the designated classification of hazardous areas;

State of art proven technology and instrumentation;

Safety to operating and maintenance personnel;

Safety to connected equipment;

Safe starting and shutdown of the plant under all conditions;
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High Redundancy with high reliability (high MTBF and low MTTR) and no single
point of failure;

Minimum cost of ownership.

3.2 Quality Assurance

Procurement Construction CONTRACTOR, CONSULTANT, SUPPLIER and VENDOR of equipment
shall operate a Quality Assurance system. This system shall be based on the principles of ISO
9001 or equivalent. The quality system may be subject to auditing and monitoring by the
COMPANY or his representative.

3.3 Reliability and Maintenance

High reliability of instrumentation is of paramount importance and therefore only existing field
proven instrumentation, which is readily available and used widely in similar applications, shall
be considered. Selection of instrumentation systems and equipment shall take account of the
projects overall requirements for high availability. Importance shall be given to reducing the
maintenance frequency and duration.

3.4 Operation and Design Life

The instrumentation and control equipment shall be designed to operate in the site
environmental conditions continuously. The life time of the plant is envisaged to be 25 years.
However, optimum design life expectancy of an instrument shall be 10 years and spare parts
availability shall be for 10 years after cease of production. The life time expectancy of control
equipment such as controllers, modules is expected to be 20 years with the availability of spares
for 10 years after discontinuation of product.

The maintenance/replacement schedule shall be planned accordingly in order to maintain the
instruments/control equipment for the duration of the plant life time.

3.5 Hazardous Area Classification

Field equipment and instruments shall be certified for use in designated areas when installed in
hazardous area classified zones as per IEC 60079 and IS 5571.

Hazardous are classification shall be Zone 1, Gr. IIA/B, temperature Class T3. All field instruments
shall be EEx „ia type, Whereas F&G equipment such as detectors, beacons and hooters shall be
EEx d type. All junction boxes shall be EEx „d type and all cable glands shall be EEx „d
certified.

Instruments shall be certified by an internationally recognized organization (statutory body in
the country of origin) such as BASEEFA, PTB, FM, CSA, UL etc. for operation in hazardous area
classification. Instruments shall also meet the relevant requirements of ATEX directive 94/9/EC
and shall carry the ATEX marking as a minimum. Calibration /carrier gas cylinders for gas
chromatographs shall be PESO approved

3.6 Ingress Protection

All field mounted equipment, junction boxes, etc. including entries and blanking plugs shall have
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an environmental protection rating of min. IP65 to BS EN 60529. Indoor located equipment shall
be to min. IP42.

3.7 Electromagnetic Compatibility

Individually supplied instruments should conform to the intent of IEC 61000 and carry a
CE/UL/CSA conformity mark.

In view of the highly corrosive (Saline) ambient conditions, all instrument internal and external
parts which are not inherently corrosion resistant by choice of instrument and construction
material shall be prepared and finished by suitable protective coating and paint finish.
All equipment shall also be able to withstand these conditions during shipment, storage and
installation prior to commissioning.

3.8 Special Tools

The SUPPLIER/VENDOR of the main equipment shall provide tools, and any other specialist
items, required to operate and maintain any instrument or system.

3.9 Instrument Air Supply

Instrument air headers with suitable tap offs shall be provided by piping near the instrument air
consumers such as control valves, emergency shutdown valves. Instrument tubing shall be used
for further connection to the valves. Air filter regulator shall be provided at each consumer.
Instrument air supply shall be provided from existing IA supply network at site.

3.10 Nameplates

All instruments, junction boxes, cabinets, panels and ancillary equipment should be provided
with a manufacturer’s engraved corrosion resistant nameplate, permanently attached with
stainless steel screws or rivets. In addition, instruments shall be provided with SS304 tag
number plates and junction boxes shall be provided with traffolyte service labels.

3.11 Instrument Selection:

Instruments and instrumentation systems of proven reliability and latest technology shall be use
d. Selection of instrumentation shall be made from the approved Instrument Supplier Lists. Any
exception has to be justified and is subject to approval by the CONSULTANT & CLIENT.

3.12 Tagging:

All instruments and instrumentation equipment shall be permanently identified by tags, labels a
nd/or nameplates. Use of adhesive tapes shall not be allowed.

3.13 RF Immunity:

All instruments and control systems shall be immune from the effects of any R.F. interference th
at may occur at the plant location in accordance with IEC 801 "Electromagnetic compatibility for
industrial process measurement and control equipment”. Equipment to be installed inside the c
ontrol room shall be in compliance with the European Community directive requirements, denot
ed by the "CE mark". This compliance shall extend to each relevant item.
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4.0 TYPE OF INSTRUMENT PROTECTION (AS APPLICABLE)

Instrument Explosion proof Intrinsically
safe Increased Safety Others

Field Switches
2 wire Transmitters
Solenoid Valves

Proximity Switches

Junction Box (For Non IS
signals) (For IS signals)

Cable Gland (For Non IS
signals) (For IS signals)

F&G Devices

Generally, Weather Protection Type for Field Instruments and junction boxes shall be minimum
IP 65.

All intrinsically safe instruments shall be provided with isolator barriers in control panel.

5.0 CERTIFICATION REQUIREMENT

All instrumentation items used in hazardous areas shall be certified as indicated above, by
international agencies like UL, FM or BASEEFA. As a minimum all the field instruments shall be
suitable for the use in Zone 1, Gr. IIA/B, Temperature Class T3.

Instruments shall be certified EEx’ia’, EEx’ib’ (Intrinsic Safety), EEx’e’ (Increased Safety) or EExd
(Explosion Proof) to suit the area classification. Area classification drawings shall be prepared by
Consultant. All electrical and instrumentations Items shall be Certified for use in Hazardous
areas wherever applicable including PESO (CCOE) approval.

6.0 UNITS OF MEASUREMENT:

The units of measure used will be those of the SI system in particular

Parameter description Unit of Measure

Differential Pressure bar

Flow Rate MMSCMD

Density kg/m³

Duty kJ/hr, GJ/ hr

Energy kJ
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Gas Flow @ STP Sm³/h, MSm³/h

Length mm, m, km

Power kW

Pressure bar (g)

Specific Heat kJ/kg °C

Temperature °C

Thermal Conductivity W/m °k

Transfer Rate kW/m² °C

Velocity m/sec.

HC & Toxic Gas Concentration ppM / Mol%

Viscosity cP (centipoises)

Standard Temperature and Pressure conditions (STP) are defined at 15 °C and 1.01325 atm.

CANOPY: FRP of minimum, thickness of canopy should be 4mm (min.). FRP shall be UV 
Protected.

7.0 UTILITY REQUIREMENT (As Applicable):

7.1 ELECTRONIC INSTRUMENTS

7.1.1 Power Supply requirement

Transmitters : 24 V, DC
Solenoid valves : 24 V, DC
RTU Panel : 24 V DC, 50 Hz, UPS,
F&G Panel : 24 V DC, 50 Hz, UPS,

7.1.2 Signal transmission : 4 20 mA DC, 2 wire

7.1.3 Switching : DPDT / SPDT dry contacts

Normal : Close
Alarm/ Shutdown : Open

7.1.4 All valves requiring Power supplies shall be directly powered from the Instrumentation Panel
controlled locally from field and remotely from SCADA There shall be no interface with electrical
except for the main power supplies.

7.1.5 One UPS power feeder and one NON UPS power feeder (for non –critical loads such as panel
light, fan etc.) shall be provided for RTU panel by contractor. Distribution to panel instruments
and field instruments shall be provided within the control panel. Power to field
instrumentation shall be from RTU panel.
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7.1.6 Instrument Earthing System Philosophy

Three separate earthing systems shall be provided:

Electrical Safety Earth – Bonded to the Electrical Earth pit and utilized for electrical safety of metal
enclosures and chassis on all instruments and electrical components.

Instrument Clean Earth – Insulated from the Electrical Earth pit and other metal work, utilized for
instrument cable screens and bonded to the main Instrumentation earthing system at a single
point.

Intrinsically Safe Earth – Insulated from the Electrical Earth pit and other metal work, utilized for
termination of IS zener barrier earth connections and bonced to the main Instrumentation
earthing system at a single point.

8.0 PROCESS AND ELECTRICAL CONNECTION:

8.1 PROCESS CONNECTIONS

Instrument 
Process Connection Size Instrument 

ConnectionVessel Piping Tank 

Pressure Gauge 2” RF flg 3/4” NPT 2” RF flg ½” threaded 

Pressure Transmitter 2” RF flg 3/4” NPT 2” RF flg ½” threaded 

DP Transmitter 2” RF flg 1” NPT 2” RF flg ½” threaded 

Radar 4” RF flg -- 4” RF flg 4” RF flg 

Level Transmitter 
(Radar Type/Displacer) 

2” RF flg 2” RF flg 2” RF flg 4” RF flg 

Level Gauge (Magnetic) 2” RF flg -- 2” RF flg -- 

Thermowell 1 1/2” RF flg 1 1/2” RF flg 1 1/2” RF flg 1 1/2” RF 
flg 

9.0 MATERIAL SELECTION PHILOSOPHY

9.1 MATERIAL OF CONSTRUCTION

The material of construction of the wetted parts and the body of all the individual instruments /
equipment shall be suitable to the process fluid / conditions and the site ambient conditions.

All materials and equipment furnished shall be new and unused, of current manufacture and the
highest grade and quality available for the required service, and free of defects.

Process wetted parts shall be suitable for process fluid and conditions. Body / trim materials
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shall be selected based on the applicable pipe class as per Piping Material Specification. Wetted
parts material shall be SS316 as a minimum. Tubing and tube / pipe fittings used to hook up
instruments to piping / vessel shall be SS316. Material of construction of enclosures and junction
boxes shall be cast aluminum (LM6/LM25).

Galvanic compatibility between dissimilar materials is to be ensured to prevent corrosion due to
galvanic action.

10.0 INSTRUMENTATION

GENERAL

All electronic transmitters shall be, “Smart” type with “HART” protocol. Transmitter output
shall be 4~20mA, two wire loop powered at 24VDC from the system it is connected to.
Smart sensors connected to safety systems shall be write protected to prevent
unintentional modification from a remote location.

All transmitters shall be supplied with integral LCD digital indicators scaled in engineering
units; however, scale for level transmitters shall be 0 to 100% of instrument span.

Separate dedicated instruments shall be used for shutdown and process control &
monitoring. Shutdown initiating devices shall only be used for shutdown functions.

Low power signals (i.e. RTD / thermocouple) shall be converted in field to 4 20 mA by means
of remote mounted transmitters.

Gas chromatograph shall preferably have retractable type of probes inserted into pipelines
for ease of maintenance.

Field instrument design and selection shall suit process and environmental conditions as
well as hazardous area classification requirements.

All electronic / electric instruments shall have 2 Nos. ½” NPT cable entries. Suitable nickel
plated brass adapters shall be provided if the cable entry on the instrument is other than
NPT threads. Spare cable entries shall be plugged with certified nickel plated brass plugs.

10.1 PRESSURE INSTRUMENTS

GENERAL

a) Process connections for pressure instruments shall normally be ½” NPT and process
interface shall consist of 2” ball valves with double isolation

b) Static pressure sensing connections on horizontal lines are normally made at the top

c) Impulse connection between primary process taps and pressure instruments shall
generally be ½” OD SS316L seamless tubing. The tubing wall thickness shall be
determined by pressure and temperature design limits of the process for that particular
installation. As a minimum wall thickness for impulse tubing shall be 0.065”. All tube
fittings shall be of compression type with double ferrule, Swagelok or Parker only.

d) Two valve manifolds shall be provided for pressure instruments installations. Valve
Manifolds shall have MOC SS316 as Valve and seat material shall be determined by the
process requirement.
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e) All pressure instruments shall be suitably mounted so as to minimize the length of
impulse lines.

f) Local Gauges shall be provided for field monitoring & control purpose. All instrument
ranges shall be selected such that the normal operating point is between 35% and 75% of
the instruments total range.

1. PRESSURE GAUGES

a) Gauges shall be bourdon tube type.

b) Pressure gauge; accuracy shall be + 1.0% of full range and over range protection shall be
130%.

c) Dial size shall be 150 mm and cases shall be stainless steel screw on or bayonet bezel
type. Blow out disc and solid front protection shall be provided and gauges shall be
orientated such that they vent safely.

d) All pressure gauges shall be liquid filled type. It is widely known that vibration, pulsation
and pressure spikes are the most common causes of poor performance and failure in
pressure gauges.

e) Gauge windows shall be constructed from safety pattern/toughened glass.

f) Bourdon tube material shall be type 316 Stainless steel,

g) Over range protection shall be 1.3 times the maximum scale range. Where a gauge is
subject to greater pressure, a gauge protector shall be used.

h) On pulsating service, a snubber shall be fitted in the input connection.
Syphon shall be fitted to pressure gauges on steam or hot condensable gas services.

i) To facilitate pressure gauge removal and alignment, gauges shall be connected to the
piping by means of gauge adapter and not directly into valves.

2. PRESSURE TRANSMITTER

a) Pressure transmitter shall be electronic SMART type, two wire, loop powered at
24VDC with 4 20 mA output and integral digital indicator meter in engineering units.
Transmitters shall have HART protocol for digital communication.

b) Material of construction for wetted parts shall be SS 316 as a minimum.

c) Pressure transmitters shall have minimum accuracy +/ 0.075% of the calibrated span.

d) Transmitters shall have independent external screws for zero and span adjustment.
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e) Pressure transmitters shall be installed as close as practical to the primary taps shall not
require seal or condensate chambers unless the fluid contains sediment or is corrosive.
Transmitters shall be installed in accessible places.

10.2 TEMPERATURE INSTRUMENTS

1 THERMOWELLS

a) Temperature measuring instruments shall be provided with thermowell. The process
connection size of thermowell shall be 2” Butt Welded. Minimum line size for
thermowell connection shall be 4”. For lower size line, same shall be expanded to 4”.

b) The thermowell shall be constructed from drilled bar stock SS 316 material. Thermowell
shall have a sufficient internal bore to properly accommodate the devices placed in the
bore.

c) Thermowell to be fabricated as per standard drawing for thermowell (Annexure 2)

d) All thermowells shall be stress analysed for velocity conditions. Calculation shall be
done as per ASME PTC 19.3 TW 2016 code. 100% radiography shall be conducted for all
fabricated thermowells.

e) Test wells shall be furnished with a permanently attached plug and chain.
The bore shall be 10 mm to allow for the insertion of a glass stem mercury or
ethyl alcohol test thermometer.

f) All thermowells shall be of welded type only.

2 Resistance Temperature Detectors (RTDs)
Sensor Pt 100 RTD
Type 4 Wire, Duplex

3 TEMPERATURE TRANSMITTERS

a) The sensor shall be RTD PT 100, 4 wire, Duplex type system. The transmitter shall be
remote yoke mounted "SMART" type, two wire loop powered at 24V DC with 4 20
mA output with digital output indicator meter. Transmitters shall have HART
protocol for digital communication. The 4 20 mA output signal must be directly
proportional and linear to temperature. The RTD shall be class A type.

b) The range shall be selected so that the normal operating temperature shall fall in the
middle third of the span.

c) Temperature transmitters shall have a built in linearization function to produce an
output linear to temperature range.

d) Transmitters shall have independent external screws for zero and span adjustment.

e) The accuracy of the transmitter shall be minimum ± 0.15 % of range.
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11.0 GAS OVER OIL ACTUATORS (GOOV)

Actuator shall be double acting piston design to enable quarter turn operation of the valve. The
design pressure of the actuator shall be suitable to the pipe design to ensure trouble free
operation of the actuator.

Actuator torque shall be 1.25 times the valve torque required at full rated differential pressure of
valve. The actuator shall be suitable for operation using gas supply from upstream and
downstream of the valve. Tapping for gas supply shall be provided on upstream and downstream
piping of the valve.

Pneumatic cylinder storing gas with non return valve shall be provided for emergency operation of
valve. The gas tank (storage) shall cater at least 2 open / close cycles of valve operation. Both
storage and accumulator cylinders shall be provided with relief valve and gauges and shall be
designed as per ASME Sec VII.

Each actuator shall be provided with open / close limit switches, remote / local switch and
differential pressure switch. A local actuator panel shall be provided to enable opening and
closing of valve under local mode. Solenoid valves shall be 3 way with manual reset facility.
Independent solenoids shall be provided for open and close conditions.

Tubing and tube fittings shall be minimum SS316. Local panel shall be die cast aluminum and
Eex d certified. All signals from GOOV to control system shall be potential free.

Accessories:

Valve Position Switch

All block valves shall be supplied with limit switches for valve position indications. Two
separate limit switches are required, one for “closed” position and one for “open”
position. Each limit switch shall be proximity type with NAMUR design.
The switch enclosure shall be copper free cast aluminium/AISI 316, weather proof IP 65
minimum and it shall be intrinsic safe suitable to hazardous area classification.

Solenoid Valve
The solenoid valve shall be double acting type. The body and internals shall be of SS316.
Valve shall be made leak proof with ‘O’ ring seals. The Solenoid valve shall be
weatherproof to minimum IP 65 and intrinsic safe type, suitable to hazardous area
classification. The power supply shall be 24 VDC.

Differential Pressure Switch
The differential pressure switch shall be of electric type. The switch enclosure shall be
copper free cast aluminium, weather proof to minimum IP 65 & it shall be intrinsic safe
suitable to hazardous area classification.

Local /Remote Selector switch the L/R switch shall be provided on the valve actuator for
local operation from the valve or remote operation from the local control panel or
SCADA.

Actuator Sizing
The actuators shall be sized for maximum differential pressure across the valve body at
the minimum medium supply pressure. The breakaway, run and end torque values of
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each actuator shall be carefully designed to ensure no damage to the valve stem will
occur.

12.0 CONTROL VALVE

The control valve shall be self – contained totally enclosed unit, complete with actuator, electro
pneumatic positioner, filter regulator and accessories, which are required for automatic and
manual operation of the valve. The control valve shall be designed for throttling operation of
the valve to meet the process requirements.

Vendor shall select control valve as per the process conditions. The possible effects of erosion,
cavitation and noise shall be considered in the valve selection procedure. Maximum
permissible limit for noise generated by control valves shall be 85 dBA or less, as measured at a
distance of 1 meter from the valve for any flow condition.

Control valve selection shall be done in accordance the necessary valve of the characteristics
and to ISA S75.01, standard with regard to Flow equations for sizing of control valves. Equal
percentage and linear trim are two of the main characteristic which is generally applicable to
the process requirement.

Globe valves (linear motion, rotary / eccentric plug or rotary / segmented ball) shall be preferred
for general service where precise flow control is required apart from low allowable
pressure drop conditions and shall be cage guided expect in dirty or abrasive services.

The calculated Cv value shall be in accordance with ISA S75.01, Flow Equations for Sizing
Control valves or the Vendor s proprietary sizing program.

Control valves shall be sized for a minimum wide open capacity of 110 percent of maximum flow.
The selected valve should normally be 80 to 90 percent open at maximum flow. The selected
valve shall be no less than 10 percent open at minimum flow, or shall be within the Vendors
minimum throttling Cv recommendation.

Control valve actuators shall be pneumatic, spring return type, diaphragm or piston type.
Spring shall be corrosion resistant, cadmium plated or equal.

The pneumatic actuator shall be suitable for instrument air and shall function properly under the
minimum, normal and maximum instrument air supply pressures. The minimum instrument air
pressure required for the actuator shall be 4 barg.

Actuators shall be sized for operation under maximum shutoff pressure drop across the valve with
minimum instrument air pressure to the actuator.

The Vendor shall be responsible for the mechanical compatibility and provision of
mechanical coupling between the valve and actuator. Valve to actuator mating and alignment
shall be in accordance with ISO 5210 and ISO 5211.
Actuators shall be fully compatible with the valve with regard to torque/thrust figures, inertial
stresses on the valve stem and mechanical stresses on the valve top.

Control valve shall be supplied duly fitted with electro pneumatic positioner for all services
except on / off control. Valve positioner supplied shall be “smart” type, 4 – 20 mA output,
two wire loop powered unit with HART capability and integral LCD display. The device shall
provide self diagnostics as well as control valve diagnostics.
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Positioner output action shall be direct. The valve positioner shall have sufficient capacity in
both directions for pressuring and venting the actuator to prevent response time
limitations. The positioner shall have a weatherproof enclosure with a minimum degree of
protection of IP 65 in accordance with IEC 60529.

13.0 PRESSURE SAFETY VALVES (PSV)

Pressure safety valves (PSV) shall be direct acting, spring loaded; full nozzle / full lift,
adjustable blow down high capacity type.

PSV shall have flanged end connections, enclosed spring, bolted bonnet, screwed cap, and
full one piece nozzle. Flanges shall be in accordance with ANSI B16.5 requirements.

Flanges shall be integral part of the body. Weld on flanges shall not be allowed. Bodies and
flanges shall be of the same material. Inlet flange shall be of sufficient rating to withstand
the reaction force of the PSV.

PSV sizing shall be carried out based on API RP 520 Part 1. Orifice letter designation shall
be in accordance with API STD 526. For blocked discharge case, overpressure shall be 10%
above the set pressure. For fire relieving case overpressure shall be 21% above the set pressure.

All wetted parts of PSV shall be SS316. Safety valves shall be provided with test gags and
manual test lever. Springs of safety valves shall be selected as per process conditions.

14.0 CONTROL PANEL

Control panel shall be constructed from 2 mm thick CRCA sheet metal. However, thickness of
panel front shall be 3 mm and thickness of cable gland plate shall be 3 mm.

Panel shall be with a minimum protection of IP 42.

Control panel shall have bottom cable entries.

Power distribution shall be provided with in the panel for all field instruments, panel mounted
instruments, annunciator, lamps, Relays, Active Barriers,etc.

All the ferruling in the panels for the internal and field wiring shall be strictly cross
Ferruled.

The colour of the control panel shall be as per RAL 7032 / latest addition of RAL, same as that of
existing control panels in order to have consistency or else as instructed by OWNER.

Control panel shall be fabricated as per standard specification for Control Panel, except that semi
graphic panels are not required.

One spare trim of each type of valve, 20% spare with minimum of one (01) number of each type of
instruments, relays, active barriers, all hardwares inside the panel etc. shall be provided on each
panel.
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15.0 GAS DETECTION SYSTEM (GDS)

Hydrocarbon Gas Detectors which are to be installed at field shall be Open Path and Point
detector. Gas Detectors shall be 3 wire type and triad cable shall be used for connecting to control
room. Gas Detector shall operate though 24VDC power supply and shall be explosion proof. Gas
detector body shall be of die cast aluminium with epoxy coating and shall be weather proof to IP
65. Gas Detector shall have 4 20 mA HART output.

Point gas detection system will be Infrared Type.

The low and high gas concentrations and a failure/default state will be detected and signalized by
the control unit. The three signals will be sent to the SCADA System located in the Control Room.

Hydrocarbon Gas detector portable IR type shall be provided where specified.

Also, Hydrocarbon Gas detector Open Path and Point IR Type detector shall be provided at
stations shown in respective P&IDs to monitor leakage due to failure of prone equipment part,
accessories, valves and pipes depending upon wind direction gas density. However, exact quantity
will be decided at the time of detail engineering.

Gas detector shall flash alarm light in local and panel at 20% LEL and flash alarm light and sound
alarm hooter in local & panel at 40% LEL.

OPEN PATH GAS DETECTION SYSTEM:

Standard Specification: AC (FP) Part – II, FA 1948 & GSR 1963, OISD

The system comprise TWO sets of Open path IR Gas detectors located in the process area. The
entire Open Path Detectors are connected to a Control Panel. The control Panel for open path
detection system is located in the main control room which will receive and transmit the required
signals to the Detectors located in the field. All the Transmitters & Receivers of the open path
detectors are connected to the Control Panel by the means of 6 P Armoured FLP Cable. From
Transmitter and Receiver the continuous monitoring will be there and if the gas leaks in the field
respective loop will be indicated in the front panel.

ENVIROMENTAL CONDITIONS & GENERAL REQUIREMENTS:

All the field equipments shall be suitable for IP 65 and should be for outdoor application.
Flame proof equipment should be installed in the process area.
Area classification for Hazardous area shall be Zone – 2, Group –IIA, II B, & Temperature
class shall be T3.
All Electronic circuits used in the system shall be resistant from the effects of any RF
interference.
Contacts used in intrinsically safe circuit must be gold plated.

CONTROL PANEL FOR OPEN PATH DETECTORS:

The control Panel for the open path detectors Gas module is an electronic control unit designed to
operate Gas detector head. Control Card and Controller for Gas Detection system shall be of OEM
make only. Its Function is to:

Supply the detector Head with a stabilized voltage and current.
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To receive the signal from the Detector Head and process it.
To visually display the concentration of gas present at the Detector Head.
To initiate alarms at pre set levels of gas concentration.

The module contains comprehensive fault monitoring facilities and circuits that allows remote
display and control of its state. The unit is powered by 24 V DC supply and a switch mode regulator
for the detector Head supply such that the voltage at the Head can be maintained accurately at
the value required by the sensor (typically 2.0 volts) with up to 40 ohms loop conductor resistance
between Detector Head and module.

The three wire interconnection between the module and the Detector Head is monitored by the
fault detection circuits for any combination of short circuit or open circuit. Under normal
conditions a fault relay is energized and when fault is detected this relay then de energises. Fault
conditions exist whenever the front panel function switch is in any position other than NORM. The
input signal from the Detector is amplified accordingly the % LEL will be displayed in the front
panel. Also the same amplified signal is compared in two separate comparator circuits against pre
set level to provide the ALARM 1 & ALARM 2 control signals.

Detected Gases: Simultaneous detection of C 1 –C 8 flammable gases. Other Feautes –

Long – range gas detection up to 140 m
High sensitivity and fast response to hydrocarbon gases.
Compatible with extreme and harsh environments.
Solar blind and immune to industrial environments.
Withstands extreme vibration conditions.
Interfaces with most commonly used control panels.
Standards 4 – 20m A and Dry Contacts Relays.
RS –485 Output for PC communications.
Network for a maximum of 64.
Simple installation , alignment, and calibration
Explosion – proof enclosure.
Cenelec and UL approved

Power Supply:

230VAC as a main Supply.
24V DC as a standby Supply.

Input Signals:

Open path detectors
Point Gas Detectors

Output Signals:

Signals to PLC / SCADA system located in the Control Room.

Critical alarms from the GDS such as confirmed gas detection alarm, panel fault alarm shall be
hardwired to the RTU / GAIL SCADA as a minimum.
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16.0 FIRE ALARM CONTROL PANEL (FACP)

Terminal buildings shall be equipped with Fire Alarm Control Panels (FACP) along with
smoke detectors and manual call points (MCP) to initiate alarm on fire detection for
safety of personnel and equipment in building. FACP shall be interfaced to RTU / GAIL
SCADA in the terminal building.

FACP system shall be analog system compliant to NFPA 72 requirements. All buildings
shall have conventional type smoke & heat detectors, hooters and beacons etc.
interfaced to the FACP as required per HSE requirements.

Upon fire detection, the system shall initiate audible and visual alarms at the facility via
hooters and beacons to alert personnel and initiate HSE procedures.

Critical alarms from the building FACP such as confirmed fire alarm, panel fault alarm
shall be hardwired to the RTU / GAIL SCADA as a minimum.

17.0 INSTRUMENT CABLING ANDWIRING

17.1 Only 1Pair / 2 pair / 1 Quad / 6 pair / 8 pair / 12 pair with PVC type primary insulation shall be
used for instrumentation cables.

17.2 All cables shall be FRLS type to IEC 60332 (Type Ill, Category 'A').

17.3 Cables for analog signals shall have both individual pair screen and overall screen, and the pairs (or
triples) shall be uniformly twisted together. Conductor size shall be 1.5mm2 stranded. Cables for
discrete signals shall have an overall screen, and the pairs shall be uniformly twisted together.
Conductor size shall be 1.5 mm2 stranded for both single pair and multipair cables.

17.4 Power supply cables (24V DC to solenoid valves, etc.) shall have stranded 2.5 mm2 conductor size.
Contractor to check the correct size depending upon length of cable and voltage drop.

17.5 In general, cable shall be armored type.

17.6 Wiring inside the control room local panels shall be 1.0 mm2 copper stranded conductors with
PVC insulation. Wiring shall be flame retardant & termination shall be via MCT. Panel wiring
raceways and terminal blocks shall be flame retardant type (FRLS). All terminal blocks shall be with
screw clamp type and shall be UL listed, 25% spare to be provided for future expansion.

17.7 All terminals shall be suitable for minimum 2.5mm2 conductor size excepting those on main
power supply distribution arrangements. The cable shields shall be grounded at one location only.
Required number of junction box shall be allowed in the way of any interconnecting cable
between the field instruments and the final termination point both for skid and non skid
equipment. Special signal cables shall be wired without Junction Boxes.

18.0 JUNCTION BOX

18.1 Junction boxes shall be weatherproof to NEMA 4X. Junction boxes located in explosion proof
circuits shall be certified explosion proof to NEMA 7 suitable for the specified area classification.

18.2 Material of construction of junction box shall be LM 6 cast aluminum.

18.3 Terminals shall be vibration proof, clip on type mounted on nickel plated steel rails complete with
end cover and clamps for each row.
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18.4 All terminals shall be suitable for accepting minimum 2.5 sq.mm copper conductor in general.
Sizing shall be done with due consideration for accessibility and maintenance.

18.5 Plugs shall be of Nickel platted brass.

18.6 Cable glands shall be double compression type for use with armored cables. They shall be of Nickel
platted brass.

18.7 All cable glands shall be weatherproof to NEMA 4X. They shall be supplied to suit the cable
dimensions. Various components like rubber ring, metallic ring, metallic cone and the outer/inner
nuts etc. shall be capable of adjusting to the cable tolerances.

18.8 Colour shade for Junction box shall be:
For IS JB High build Epoxy Deep Sky Blue Shade
For non IS JB Light Gray Shade Equivalent to RAL7035

18.9 Cable gland for hazardous area shall be Explosion proof to Exd. IIA/IIB, T3 & WP to IP 65.

19.0 OTHERS

19.1 All cable & tube entries to control room shall be through MCT blocks.
MCT blocks shall confirm to 'SOLAS'. MCT shall have 25% spares

19.2 Cable trays shall be ladder type in trenches and otherwise trays shall be perforated type. Material
of construction for all trays shall be GI with min 2 mm thickness

19.3 A minimum of 20% spare capacity shall be provided in terminals in junction boxes, Control panels,
and multicore cables, cable entries injunction boxes, cable trays etc.

19.4 In general, instrument Installation shall be as per specification for instrument installation works
and typical installation hook up drawings attached elsewhere in the bid document.

20.0 GENERAL

20.1 In general, instrument Installation shall be as per specification for instrument installation works
and typical installation hook up drawings.

20.2 20% or minimum one (01) number (whichever is greater), of each type of
Instruments shall be provided as mandatory spare.

21.0 TECHNICAL DESIGN DOCUMENTS:

21.1 Piping and Instrumentation Diagram (P&ID)

The instrumentation symbology and presentation on the P&ID’s shall be in accordance with ISA S5.1,
including tag numbering.

The numbering system shall follow the project standard. A strategy of numbering, however, shall be
developed during the detailed design, and approved by the COMPANY.
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Instruments supplied by mechanical package equipment SUPPLIER/VENDOR shall bear tag numbers
provided by the CONTRACTOR and will be part of the Instrument Index prepared by the
CONTRACTOR.

21.2 Instrument Data Sheets

Instrument data sheets shall be provided for all instrument types. Data sheets shall be subdivided
for each process parameter, i.e. Flow, Level, Pressure, Temperature, Control Valves, Relief Valves,
Analyzers, and Miscellaneous etc.

Instrument Data Sheets shall completely identify the instrument by type and model number and
shall indicate operating data such as range, capacity, action, and set point.

21.3 Instrument Drawings

The design shall include all detailed drawings to enable purchased equipment to be installed
correctly. The following design drawings are typical requirements as minimum:

System Architecture Drawing
Instrument Index
IO List
Instrument location Drawings
Typical Installation details
Hook up Drawings
Instrument Cable schedule
Instrument interconnection diagrams
Loop drawings
Instrument cable tray trench layout
Instrument earthing layout
Thermowell wake frequency calculation
PSV capacity surface temperature and sizing calculation
Any other document drawing required for the project.

Following software shall be used for this project for all instrumentation documentation / datasheets.

Instrument Index / IO List – MS Excel
Drawings – AutoCad
Cable / Tubing Schedule – AutoCad / MS Excel
Instrument JB termination – AutoCad



IN
ST
RU

M
EN

TA
TI
O
N
DE

SI
GN

BA
SI
S

Do
cu
m
en

tN
o.

Re
v.

GA
IL
ST
D
IN

DO
C
DB

00
11

0

SH
EE
T
26

of
28

AN
N
EX

U
RE

1

M
AT

ER
IA
L
SE
LE
CT

IO
N
CH

AR
T
FO

R
IN
ST
RU

M
EN

TS

Sr
N
o.

Pi
pi
ng

Cl
as
s

Pr
es
su
re

Ga
ug
e
/
Pr
es
su
re

Sw
itc
h

Th
er
m
o
w
el
l

El
em

en
t/

So
ck
et

/
Ga

ug
e
Sa
ve
r/

Sn
ub

be
r

1
6A

4
SS
31
6

SS
31
6

2
X6

5
SS
31
6

SS
31
6



IN
ST
RU

M
EN

TA
TI
O
N
DE

SI
GN

BA
SI
S

D
oc

um
en

t N
o.

 
R

ev
. 

GA
IL
ST
D
IN

DO
C
DB

00
11

0

SH
EE

T 
27

 o
f 2

8 

Sr
N
o.

Pi
pi
ng

Cl
as
s

M
in
ia
tu
re

In
st
.V

al
ve

Im
pu

ls
e
Tu

be
&
Tu

be
Fi
tt
in
g

1
6A

4
SS
31
6

SS
31
6

2
X6

5
SS
31
6

SS
31
6

Ge
ne

ra
lN

ot
es
:

1.
Al
lC
as
tin

g
an
d
w
el
di
ng

of
w
et
te
d
pa
rt
ss
ha
ll
be

10
0%

ra
di
og
ra
ph

ed
.

2.
In
ca
se

of
an
y
co
nf
lic
tb

et
w
ee
n
th
e
fo
llo
w
in
g
do

cu
m
en

ts
,o
rd
er

of
pr
io
rit
y
sh
al
lb
e
as

fo
llo
w
in
g:

a.
In
st
ru
m
en

tD
at
a
Sh
ee
ts

b.
In
st
ru
m
en

tM
at
er
ia
lS
el
ec
tio

n
Ch

ar
t

c.
De

sig
n
Ba

sis
fo
rI
ns
tr
um

en
ta
tio

n

3.
Ab

br
ev
ia
tio

ns
LT
CS
:L
ow

Te
m
pe

ra
tu
re

Ca
rb
on

St
ee
l;
SS
:S
ta
in
le
ss
St
ee
l

4.
Co

nt
ra
ct
or

sh
al
lc
om

pl
et
e
al
lt
he

se
da
ta

sh
ee
ts

ba
se
d
on

fin
al

se
le
ct
io
n.

Th
es
e
sh
al
lb

e
du

ly
ap
pr
ov
ed

by
th
e
co
m
pa
ny

as
pa
rt
of

re
sp
ec
tiv

e
pu

rc
ha
se

sp
ec
ifi
ca
tio

n.



Instrumentation - Design Basis 

Instrumentation - Design Basis 
Doc No.  Rev. 

GAIL STD IN DOC DB 0011 0
Page 28 of 28 

ANNEXURE 2

THERMOWELL
(WELDED TYPE ABOVE GROUND)
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GAIL INDIA LIMITED

STANDARD SPECIFICATION FOR
PIG SIGNALLERS

GAIL STD IN DOC TS 013





1. SCOPE

This specification covers the basic requirements for the design and manufacture testing & supply of
pig signallers, used for the detection of passage of scraper and instrumented gauging pigs, to be
installed in pipeline systems handling RLNG.

2. MATERIALS

2.1 All materials used in the manufacture of the main components of the pig signalers shall be as
indicated in the data sheets. Other components shall be as per manufacturer’s standard suitable for
the service conditions indicated in data sheets which will be subject to approval by Purchaser.

3. DESIGN AND CONSTRUCTION REQUIREMENTS

3.1 Pig signallers shall be Bi directional, Non Intrusive, Magnetic type.

3.2 Pig signallers shall be designed to meet the requirements of pipeline diameter indicated in the data
sheet.

3.3 Pig signallers shall be provided with a visual indicator to indicate the passage of pigs.

3.4 Pig signallers shall be fitted with sealed, weather proof and explosion proof micro switch for remote
signal indication. The area classification and rating of micro switch shall be as indicated in data
sheet. Suitable for installation in IEC Zone II, Gas Group IIA & IIB, T3 hazardous area, Micro switch
shall have the following rating;

2 Amp, 240 Volts, 50 Hz,
Type: SPDT,

4. INSPECTION AND TESTS

4.1 Manufacturer shall perform all inspection and tests required to supply the signallers as per the
requirements of this specification.

4.2 All pig signallers shall be visually inspected.

4.3 Chemical composition & mechanical properties including hardness shall be checked for each heat of
steel used.

4.4 All welds shall be non destructively examined.

4.5 Manufacturers shall perform functional tests to establish satisfactory performance of both manual
and electrical indications.

5. TEST CERTIFICATES

5.1 Manufacturer shall supply the test certificates for material compliance as per the relevant Material
Standards.

5.2 Certificate for hydrostatic test and functional test

5.3 Test reports on heat treatment carried out, if any.



6. PAINTING, MARKING AND SHIPMENT

6.1 Exterior surface of the pig signallers shall be thoroughly cleaned, freed from rust and grease and
applied with sufficient coats of corrosion resistant paint. Manufacturer shall indicate the type and
corrosion resistant paint used in the drawings submitted for approval. The minimum dry film
thickness shall be 300 microns.

6.2 A corrosion resistant metal tag shall be permanently attached with each unit, with the following
marking:

i) Manufacturer’s name
ii) Serial No.
iii) Tag No.

6.3 Each unit shall be suitably protected to avoid any damage during transit. Care shall be exercised
during packing to prevent any damage to the welding ends. All machined surfaces subject to
corrosion shall be well protected by a coat of grease or other suitable materials.
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1

2

3

4

5

6

7

8

9 20

10 21

11 22

12 23

13 24

14 25

15 26

16 a)

17 b)

18 c)

d)

19 27

1

2

3

4

5

6

7

8

9

10

11

12

1

2

3

4

5

6

7

8

9

a, c & dABU 4002 PT 01001 Note 6 0 ~ 150 60 ~ 95

a, c & d

ITC 7006 PT 06001B Note 6 0 ~ 150 10 ~ 19 a, c & d

98 ( )20 ~ 65 Gas Natural Gas

98 ( )20 ~ 65

ITC 7006 PT 06001A Note 6 0 ~ 150 10 ~ 19

Gas Natural Gas

98

2 Nos cable entries shall be provided with one cable entry plugged with weather proof plug.

PRESSURE TRANSMITTERS

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 001 0

SHEET 1 of 1

NOTES: (*) Vendor to furnish

Accuracy includes the combined effect of repeatability, linearity, hysterisis etc.

Operating principle of transmitters shall be capacitance / peizo resistance

Transmitter shall be Intrinsically safe.

Transmitters shall have Lightning Protection.

Transmitter Load Resistance shall be Max 600 @ 24 V DC

Contractor shall develop detailed datasheets with all the required information like span, make/model etc. during detailed engineering.

Manifold Shall be of Swgelok or Parker Only.

PESO/CCOE certificate for specified hazardous area classification is required with transmitters.

PIN 4004 PT 04001 Note 6 0 ~ 150 10 ~ 19 98 ( )20 ~ 65 Gas Natural Gas

a, c & dNote 6 0 ~ 150 75 ~ 95

Gas Natural Gas a, c & d

a, c & d

a, c & d

a, c & d

a, c & d

a, c & dPIN 4004 PT 01001 Note 6 0 ~ 150 60 ~ 95 98 ( )20 ~ 65 Gas Natural Gas

ABU 4002 PT 04001 Note 6 0 ~ 150 04 ~ 19 a, c & d

SHI 1276 PT 04001 Note 6 0 ~ 150 10 ~ 19 98 ( )20 ~ 65

SHI 1276 PT 01001

ITC 7006 PT 01001 Note 6 0 ~ 150 60 ~ 95

ITC 7006 PT 04001 Note 6 0 ~ 150 10 ~ 19

ITC 7006 PT 01002A Note 6 0 ~ 150 10 ~ 19

Wetted Parts Material (*)

Bill of Material (BOM)

S.NO. TAG NO. Options

Span Set

Range
(Barg) Operating

Pressure (Barg)
Service

Pressure (Barg)

Maximum Operating

Temperature (°C)

Fluid

Process Connection Location Bottom 2 Way manifold: Yes

Diaphagram Seat (*) Model (*)

Element Materials SS 316 L Air Filler Regulator

Process Connection 1/2" NPT (F) thru flange adapter with plug. Mounting Accessories suitable for 2" NB pipe : Yes

Element Diaphagram Options (*)

Body Materials SS 316 Output meter : Yes (LCD in Engg. Unit)

MEASURING UNIT MISCELLANEOUS

Service Natural Gas Over Range Protection Yes

Transmitter Output 4 20mA DC Adapter "O" ring PTFE

Load Driving Capability (*) Body Rating (*)

Accuracy "+/ " 0.075% or better of span (Note 1) Zero Suppression &
Elevation

100% of span

Repeatability 40:1 or better Zero & span adjustment Continuously adjustable externally,
non interactive type

Power Supply (*) Capillary Length (*)

Cable Entry 1/2 " NPT(F) with SS plug Fill Fluid Silicone Oil

Enclosure WP to IP 65 as per IEC 60529 Armour Flexible (*)

Ex Proof NOTE 3 Armour flexible material (*)

Mounting Yoke Facing & finish (*)

Elec. Area Class. IEC Zone 1, Gr. II A/IIB, Temp. class T3 Capillary Material (*)

Type 2 Wire, Electronic smart transmitter with HART Protocol. Process Connection (*)

Case Mfr. Std. Size & Rating (*)

CLIENT:
QUANTITY: AS PER P&ID

Function Transmission & Indication Other Material (*)

Natural Gas

98 ( )20 ~ 65 Gas Natural Gas

98 ( )20 ~ 65 Gas Natural Gas

98 ( )20 ~ 65 Gas

( )20 ~ 65 Gas Natural Gas

98 ( )20 ~ 65 Gas Natural Gas

98 ( )20 ~ 65 Gas Natural Gas

ITC 7006 PT 01002B Note 6 0 ~ 150 10 ~ 19 98 ( )20 ~ 65 Gas Natural Gas a, c & d
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GAIL INDIA LIMITED

DATASHEET FOR TEMPERATURE TRANSMITTER (TT)



CLIENT:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

1

2

3

4

5

6

7

8

9

10

11

12

1)

2)

3)

4)

5)

( ) 20 65 Natural Gas a,b

Natural Gas a,b

PIN 4004 TT 01001 Note 5 ( ) 20 100 20 ( ) 20 65 Natural Gas a,b

20

20

20

20

SHI 1276 TT 01001 Note 5 ( ) 20 100 20

SHI 1276 TT 04001 Note 5 ( ) 20 100 20

PIN 4004 TT 04001 Note 5 ( ) 20 100 20

QUANTITY: AS PER P&ID

Function Transmission & Indication

Elec. Area Class. IEC Zone 1, Gr. II A/IIB, Temp. class T3

Enclosure WP to IP 65 as per IEC 60529 / IS 2147

Intrinsically Safe Yes

Type 2 Wire, Electronic smart transmitter with HART Protocol.

Case Mfr. Std.

Mounting Yoke & Remote

Self Diagnostic Facility Yes

Cold Junction Compensation (*)

Transmitter Output 4 20 mA DC

Power Supply 24 VDC, 2 Wire

Cable Entry 1 Nos 1/2" NPTF for output signal + 1 Nos. 1/2" or 3/4" NPTF for RTD signal wire

Accuracy ±0.18º or better of span

Options (*)

Mount. Accessories for 2" NB Pipe Yes

Integral output meter Yes (In engg. Unit)

Load Capability (*)

Sensor Element (*)

Calibration As per DIN 43760

a)

b)

Model (*)

Quantity (*)

Bill of Material (BOM)

S.NO. TAG NO.
Temperature ( C)

SERVICE OPTIONS
Design (Max)

Range (°C)

Adustable Operating (Nor)Set

ITC 7006 TT 01001 Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

ITC 7006 TT 04001 Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

20

20

ITC 7006 TT 01002A Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

ITC 7006 TT 01002B Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

20

20

Natural Gas a,bITC 7006 TT 06001A Note 5 ( ) 20 100 ( ) 20 65

ABU 4002 TT 04001 Note 5 ( ) 20 100 ( ) 20 65

Natural Gas a,b

ITC 7006 TT 06001B Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

ABU 4002 TT 01001 Note 5 ( ) 20 100 ( ) 20 65 Natural Gas a,b

Natural Gas a,b

TEMPERATURE TRANSMITTERS

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 002 0

SHEET 1 of 1

NOTES: (*) Vendor to furnish

PESO/CCOE certificate for specified hazardous area classification is required with transmitters.

Transmitters shall have Lightning Protection.

Transmitter Load Resistance shall be Max 600 @ 24 V DC

Temperature transmitter shall be dual compartment type.

Contractor shall develop detailed datasheets with all the required information like span, make/model etc. during detailed engineering.

( ) 20 65

( ) 20 65
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GAIL INDIA LIMITED

DATASHEET FOR TEMPERATURE ELEMENT (RTD) WITH THERMOWELL



1 12

2 13

3 14

4

5 15

6 16

7 17

8 18

20

21

9

10

11

1

2

3

4

5

6

7

8

9

10

11

12

1)

2)

3)

4)

RESISTANCE TEMPERATURE DETECTORS (RTD) WITH THERMOWELL

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 003 0

SHEET 1 of 1

NOTES: (*) Vendor to furnish

Element length shall be suitable for thermowell.

Thermowell immersion length shall be selected in such a way that tip of thermowell shall preferably be at the centre of pipe to sense temperature properly.

RTD element shall be 4 wire, duplex type, Class A tolerance, Pt 100

Vendor to furnish GAD of complete assembly (TG with T/W), WFC Calculation as per the latest PTC 19.3.

ABU 4002 TE 04001 ( ) 20 ~ 65 SS 316L

ABU 4002 TE 01001 ( ) 20 ~ 65 SS 316LNote 1 20 (*) (*)

Note 1 20 (*) (*) (*) Natural Gas

ITC 7006 TE 06001B ( ) 20 ~ 65 SS 316L

ITC 7006 TE 06001A ( ) 20 ~ 65 SS 316LNote 1 20 (*) (*) (*) Natural Gas

Note 1 20 (*) (*) (*) Natural Gas

(*) Natural Gas

ITC 7006 TE 01002B ( ) 20 ~ 65 SS 316L

ITC 7006 TE 01002A ( ) 20 ~ 65 SS 316L

Note 1 20 (*) (*)

Note 1 20 (*) (*) (*) Natural Gas

(*) Natural Gas

ITC 7006 TE 04001 ( ) 20 ~ 65 SS 316L

ITC 7006 TE 01001 ( ) 20 ~ 65 SS 316LNote 1

Note 1 20 (*)

(*) (*) (*) Natural Gas20

(*) (*) Natural Gas

S.NO. TAG NO. Options

Design (Max)

Element Length

Operating (Nor)

Thermowell

N T L

Bill of Material (BOM)

Temperature ( C)

Material
Dimension Service

MEASURING UNIT

Head Cover Type Screw Cap of Die Cast Aluminium with SS chain

No. of Wires Four Wires b)

HEAD c)

b) Material SS 316 Options (*)

Nipple & Union Material SS 316 a)
Extra nipple
extents 150 mm

Sheath (*) Inst. Connection 1/2" NPT

a) O.D. 8 mm Thermowell Dwg

Resistance at 0 deg. Celsius 100 Construction
Drilled bar stock upto imme
rsion length 500 mm,
otherwise fabricated

Leads Hermatically Sealed Process Connection 2" But Weld

Calibration As per DIN 43760 / IEC 60751 THERMOWELL

Element Material Pt 100, Class A Material SS 316

Element 4 Wire RTD Class A type No. of Entries Two

No. of Elements Duplex Enclosure Type
WP to IP 65 as per IEC 60529
/ IS 2147 and Ex Proof (IS 2148)

CLIENT:

QUANTITY: AS PER P&ID

Assembly As per drawing Cable Entry 1/2" NPT

SHI 1276 TE 04001 Note 1 20 ( ) 20 ~ 65 SS 316L (*) (*) (*) Natural Gas

SHI 1276 TE 01001 Note 1 20 ( ) 20 ~ 65 SS 316L (*) (*) (*) Natural Gas

PIN 4004 TE 04001 Note 1 20 ( ) 20 ~ 65 SS 316L (*) (*) (*) Natural Gas

PIN 4004 TE 01001 Note 1 20 ( ) 20 ~ 65 SS 316L (*) (*) (*) Natural Gas
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GAIL INDIA LIMITED

DATASHEET FOR GAS DETECTOR



CLIENT:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

S.NO.

1

2

3

4

5

6

7

8

9

10

11

12

1)

2)

14.01.2019

PINSHI 4004 GDPA 01002 Point Gas Detector

Protection IP 65 as per IEC 60529

Accuracy ± 2% LEL

SHI 1276 GDPA 01002 Point Gas Detector

PINSHI 4004 GDPA 01001 Point Gas Detector

High concentration alarm Required

TAG NO. Type of Gas Detector

Point Gas Detector

ITC 7006 GDPA 06002 Point Gas Detector

ABU 4002 GDPA 01001 Point Gas Detector

ABU 4002 GDPA 01002 Point Gas Detector

SHI 1276 GDPA 01001 Point Gas Detector

Not Required

(*)

QUANTITY: AS PER P&ID

Tag Number Refer below BOM

Ambient Tempertaure 25 ~ 30°C

Electrical Certification Intrinsically Safe(Ex 'ia') or Ex 'd'

IR basedTechnology

G IL ENG 7006 PR DWG PID 002/003/007/011/013P&ID Number

Zone 1, Div. 1, Group IIA & IIB, T3Hazardous area Classification

12 Nos.Qty.

Required

Housing material Stainless steel 316, Flameproof

Low Explosive Limit (LEL) 1 (% v/v in Air)

Range 0 ~ 100% LEL and Detection Range upt 15 feet.

Cable Entry 3/4" NPTF

Immunity to catalytic poisoning Required

Temperature compensation

Output 4~20 mA DC HART

Power supply 24V DC

Type of wiring 3 Wire

Response time Less than T90 < 12 sec

Sensor life 5 Years

Self diagnostic facility Required

Fail safety Required

Mounting Accessories Refer Note 2

Dustguard & Splashguard Required

Integral meter Digital LED type

Make (*)

Bill of Material (BOM)

Remarks

High concentration switch

Model No.

ITC 7006 GDPA 01001 Point Gas Detector

ITC 7006 GDPA 01002 Point Gas Detector

ITC 7006 GDPA 01003 Point Gas Detector

ITC 7006 GDPA 01004 Point Gas Detector

POINT GAS DETECTOR

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 004 0

SHEET 1 of 3

NOTES: (*) Vendor to furnish

Instrument shall be tested by any recognised authority like BASEEFA, FM, PTB, CMRI etc. and certified by Petroleum and Explosives Safety Organisation (PESO) / Chief Controller of Explosives (CCOE)
in india.
Mounting Brackets shall be suitable to 2" pipe mounting.The bolts and nuts shall be alloy steel as per ASTM A193 Gr. B7 and ASTM A194 Gr. 2H (Hot dipped Galvanized or zinc Plated) respectively.
Other accessories shall be zinc Plated.



CLIENT:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

S.NO.

1

2

3

4

5

6

7

8

9

10

11

12

1)

2)

3)

4)

OPEN PATH GAS DETECTOR

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 004 0

SHEET 2 of 3

NOTES: (*) Vendor to furnish

Instrument shall be tested by any recognised authority like BASEEFA, FM, PTB, CMRI etc. and certified by Petroleum and Explosives Safety Organisation (PESO) / Chief Controller of Explosives
(CCOE) in india.
Mounting Brackets shall be suitable to 2" pipe mounting.The bolts and nuts shall be alloy steel as per ASTM A193 Gr. B7 and ASTM A194 Gr. 2H (Hot dipped Galvanized or zinc Plated) respectively.
Other accessories shall be zinc Plated.

Detector able to operate even when obscured by fog, rain, dust, snow or blowing sand.

Detector shall be based on Transmitter module & Receiver Module.

PINSHI 4004 AE(T/R) 01002 Open Path Gas Detector

SHI 1276 AE(T/R) 01002 Open Path Gas Detector

PINSHI 4004 AE(T/R) 01001 Open Path Gas Detector

ABU 4002 AE(T/R) 01002 Open Path Gas Detector

SHI 1276 AE(T/R) 01001 Open Path Gas Detector

ITC 7006 AE(T/R) 06002 Open Path Gas Detector

ABU 4002 AE(T/R) 01001 Open Path Gas Detector

ITC 7006 AE(T/R) 01004 Open Path Gas Detector

14.01.2019 Open Path Gas Detector

ITC 7006 AE(T/R) 01002 Open Path Gas Detector

ITC 7006 AE(T/R) 01003 Open Path Gas Detector

Bill of Material (BOM)

TAG NO. Type of Gas Detector Remarks

ITC 7006 AE(T/R) 01001 Open Path Gas Detector

High concentration switch Not Required

Model No. (*)

Make (*)

Dustguard & Splashguard Required

Integral meter Digital LED type

High concentration alarm Required

Self diagnostic facility Required

Fail safety Required

Mounting Accessories Refer Note 2

Cable Entry 3/4" NPTF

Response time Less than T90 < 5 sec

Sensor life 5 Years

Output 4~20 mA DC HART

Power supply 24V DC

Type of wiring 3 Wire

Protection IP 65 as per IEC 60529

Technology IR based (Transmitter & Receiver type)

Accuracy ± 2% LEL

Immunity to catalytic poisoning Required

Temperature compensation Required

Housing material Stainless steel 316, Flameproof

Low Explosive Limit (LEL) 1 (% v/v in Air)

Range 0 ~ 100% LEL and Detection Range 5 to 100 mtrs.

QUANTITY: AS PER P&ID

Tag Number Refer below BOM

Ambient Tempertaure 25 ~ 30°C

Electrical Certification Intrinsically Safe(Ex 'ia') or Ex 'd'

G IL ENG 7006 PR DWG PID 002/003/007/011/013P&ID Number

Zone 1, Div. 1, Group IIA & IIB, T3Hazardous area Classification

12 Nos.Qty.



DATA SHEET
IR TYPE PORTABLE GAS DETECTOR

CLIENT:

DOCUMENT NO. Rev.

0GAIL STD IN DOC DS 004

SHEET 3 of 3

25 Accessories Travel Charger, AC Adapter, Calibration Adapter

Note: (*) Vendor to furnish

1. Required certificates has to be submitted by Contractor.

23 Dimensions
24 Mounting

21 Storage Temp. Range 20 to 50 deg C
MECHANICAL CHARACTERSTICS

22 Total Weight

19 Operating Humidity 0 to 95% RH (Non Condensing)
20 Operating/Ambient Temp. Range 20 to 50 deg C

ENVIRONMENTAL PROTECTION
17 Hazardous Area Classification II 2G Ex ia d IIC T4 Gb
18 Ingress Protection IP 65

17 Calibration
Pre Calibrated with Methane (Valid Calibration Certificate
shall be provided).
O2 (with valid calibration certificates).

18 Self Test & Diagnostics Fitted

15 Monitoring Object Natural Gas Leak, O2
16 Calibration Gas Methane

13 Alarms
Multi tone audible (95 db @30 cm), Vibration, Visible
(flashing bright red LEDs), on screen indication of alarm
conditions and Man Down Alarm with pre alarm.

14 Datalogging
Continuous datalogging (six months for 5 sensors at 1
minute intervals, 24/7) or User configurable datalogging
interval (from 1 to 3600 seconds).

11 Display

Monochrome graphical LCD display (128 X 160) with
backlighting (activated automatically in dim ambient
lighting conditions when monitor is in alarm or with a
button press), Automatic screen flipping.

12 Display Readout
Real time reading of gas concentrations; battery status;
datalogging on/off; STEL, TWA, Peak, and minimum
values, Various instrument status related information.

9 Response Time 15 Secs.

10 Battery Rechargeable Li ion Type, Battery back up time is 18
hours and recharge time is < 6 hours.

7 Detector Range 0 to 100% Vol. CH4, 0 30% vol. O2
8 Warm Up Time Less than 5 Mins.

DETECTOR CHARACTERSTICS
5 Sensor Type Non Dispresive Type IR Absorption
6 Detection Method Diffusion Type

TECHNICAL DATA SHEET
IR TYPE PORTABLE GAS DETECTORQUANTITY AS PER REQUIREMENT

Sr No. Parameter Typical requirements

3 Part No. (*)
4 Quantity 5 Nos.

GENERAL CHARACTERSTICS
1 Manufacture (*)

2 Model (*)
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DATASHEET FOR TEMPERATURE GAUGES (TG)
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GAIL STD IN DOC DS 007

GAIL INDIA LIMITED

DATASHEET FOR PRESSURE SAFETY VALVE (PSV)



1 Tag No. Quantity ITC 7006 PSV 01001 / 06001 2 nos.
2 Line No. Schedule X" NG 01013 6D1 P / X" NG 06010 6D1 P 600# / 150#
3 Vessel No. ITC 7006 PL 01001 / ITC 7006 PR 06001
4 Safety / Relief Pressure Safety Valve
5 Full Nozzle Full Lift/Mod. Nozzle Full nozzle full lift
6 Bonnet type Closed
7 Conv./Bellows/Pilot Operated Conventional
8 Inlet Conn. Size & Rating As per P&ID
9 Facing & Finish *
10 Outlet Conn. Size & Rating As per P&ID
11 Facing & Finish *
12 Cap Over Adj. Bolt Yes
13 Screwed / Bolted Bolted
14 Lifting Gear Type
15 Test Gag Yes
16 Lever(Plain/Packed) *
17
18 Body and Bonnet A352 Gr LCC / A 350 LF2 / A 351 CF8M
19 Nozzle and Disc SS316
20 Spring As per API 526
21 Bellows
22
23
24 Resilient Seat Seal
25
26
27 Code ASME / API
28
29
30 Fluid State Natural Gas Gas
31 Corrosive Constituent
32 Required Flow Capacity 0.578 MMSCMD
33 Mol.Wt. S.G. at Rel. Temp 17.95
34 Oper. Pressure Normal 10 ~ 19
35 Oper. Temp. Rel. Temp. ( ) 20 ~ 65°C
36 Valve Discharges to Atmosphere
37 Back Press. Const. Or Variable Constant
38 Set Pressure (Barg) 98
39 Cold Bend Test Pressure
40 % Over Pressure % Blow Down As per API / ASME
41 Cp/Cv (k) Compressibility Factor 1.29% 0.97
42 Viscosity @ Rel. Temp. mPas(cP)
43 Vess. Wall Temp. Surf.Area m2
44 Max & Min Pressure (Barg) 10 ~ 19
45 Calculated Area cm2 *
46 Sel. Area cm2 Orifice Design * *
47 No. of Valves Reqd. for capacity *
48 Tota Area cm2 *
49 Actual Flow Capacity *
50
51 Model No. *
52 CCOE Yes
53 Radiography
54 ASME UV/NB Yes

NOTES:
'*' : Vendor to furnish

1 At the time of approval, vendor shall furnish sizing calculation and catalogues of PSV.
2 Test GAG Required for safety valve & Pressure Safety valve shall be fire case type.
3 Vendor to submit Sizing sheet, Model Decodifiation sheet, Catalogue,Drawings and QAP for approval.

Basis

CLIENT:

QUANTITY: As Per P&ID

PSV

UNITS: Flow< > Liquid m*3/hr Gas Sm*3/hr Steam kg/hr Pressure >Barg Temperature< > Deg C Level/Length< > mm

General

Valve

Material

Options

Service
conditions

21%

Orifice

100%

Data Sheet of Pressure Safety Valve
DOCUMENT NO. Rev.

GAIL STD IN DOC DS 007 0
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Max.

1

2

3

4

1

2

3

4

5

(*) To be provided by Vendor.

Pig Signallers shall be with isolation valve (Full Bore) for On line repair. Valve material shall be LTCS.

Visual Indicator with manual reset shall be provided.

ITC Food Park Kapurthala (New
Receiving Terminal

ITC 7006 XXS 06002 ITC 7006 PR 06001

NOTES:

ITC Food Park Kapurthala (New
Receiving Terminal

ITC 7006 XXS 06001 6" NG 06005 X52 P

Sr. No. Station No. Tag No. Line Size
Normal Max.

Line Gas pressure (barg)

Normal

Bill of Material(BOM)

Required

Se
ns
in
g
El
em

en
t

Jacking bracket for removal of scraper detector Required

Sw
itc

h
Ba

rr
el
Sp
ec
ifi
ca
tio

n
O
th
er
s

Setting Adjustable (Factory set for Scrapper passage/detection signal)

Body Material ASTM A 350 LF 2

Corrosion Allowance 1.6 mm

Potential free contact SPDT (2 NOS.)/ DPDT (1 NO.)

Mounting On Above Ground Pipe

By Vendor

Welded on Scrapper Barrel

DATASHEET FOR SCRAPPER/PIG SIGNALLER/DETECTOR INTRUSIVE TYPE

DOCUMENT NO. Rev.

GAIL STD IN DOC DS 008 0

SHEET 1 of 1

Ge
ne

ra
l

Pr
oc
es
sC

on
di
tio

n
Pi
g
De

ta
ils

Detection Speed

Connection

Internals SS 316 or better

Type of neck Short neck

Body enclosure Anti corrosive epoxy painted

Enclosure type EEx 'd', IP 65

Electrical Entry 1/2” NPTF(Note 3)

Signal Output

Material Compliance as per EN 10204 3.2 Certificate.

Painting shall be suitable for Corrosive Industrial environment.

Response Time (*)

Type Limit switch / Proximity Switch Hermatically sealed; auto reset (restores to normal Position after actuation). Make – As per vendor list

Contact Rating 24 VDC, 2A

Operating temp (°C)
Remarks

Pipeline Diameter (NB) 6"

Pipeline wall Material API 5L Gr. (PSL 2) X 52

Wall Thickness (mm) 6.4 mm (Main Pipeline)

Min. Pipeline Coating Thickness (External 3 Layer
Polyethylene)

Minimum 2.7 mm

Local Indicator Mechanical visual (flag) with manual reset

Local Reset Buton Black Colour, Eexd, IP65

Ball valves for removing scraper detector for servicing

Existing SV 7006 of BJPL (New
Despatch Terminal

ITC 7006 XXS 01002 6" NG 01019 X52 P

Existing SV 7006 of BJPL (New
Despatch Terminal

ITC 7006 XXS 01001 ITC 7006 PL 01001

Multiphase Product No

Process Fluid Natural Gas

Gas Temperature (Design) ( )20~60 (Under Ground); ( )20~65 (Above Ground)

Line gas Pressure (Design) (*)

Area Classification Zone 2, IIA/IIB T3

Pig Diameter (O. D.) 95% ~ 100 % of Pipeline ID

Pig Velocity (Max.) 8 m/Sec

Type Intrusive (Bi directional)

Pig Material Carbon Steel (*)

Pig Length (*)

QUANTITY: AS PER P&ID

Tag No. & Quantity As per BOM below

Ambient temp. 0°C ~55°C

Relative Humidity 0.98

CLIENT:

Make (*)

Model (*)

Service Outdoor,unprotected
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DATASHEET FOR GAS OVER OIL ACTUATOR VALVES (GOOV)
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 Process Fluid State Natural Gas Gas
26
27
28
29
30

DATASHEET FOR SOLENOID VALVES (SOV)

Doc. No. GAIL STD IN DOC DS 009

Tag No. ITC 7006 GOV 6" XXXX/ XXXX Rev. 0

Ge
ne

ra
l

Tag Numbers XX XSV XXXX
Make \ Model Vendor to provide
Quantity Vendor to provide
Location Mounted on Actuator Cabinet
Service Natural Gas
Area Classification Zone 0,1, Gr.II A/B,T3 T4 or Better,Exia
Enclosure Calss WP to IP 66

Operating Mode NC/NO/UNIVERSAL Vendor to provide

Certification Required (Note 1)

VA
LV

E

Configuration (See Figure) Vendor to provide
Body Size/ Rating Vendor to provide
Body Material SS316L
Process Connection Vendor to provide
Trim Material SS316L
Operation :Direct/Pilot Vendor to provide

On Energised Condition,Ports Vendor to provide

AC
TU

AT
O
R

Style of Coil Vendor to provide
Coil Voltage 24 VDC
Coil Insulation Class Vendor to provide
Electrical Connection Required
Cable Entry 1/2" NPTF
Volts Vendor to provide
On De Energised Condition, Port Vendor to provide

Manual Reset Not Required

EN
D
CO

N
N
EC

TI
O
N
S

Flow Vendor to provide
Temperature Vendor to provide
Upstream Pressure Vendor to provide
Down stream Pressure

Notes:
1) The Solenoid valves shall be intrinsically safe to specified area classification. The Certificate from a statutory body like UL /FE / BASEEFA\ATEX or equal shall be submitted along with the bid.
2) Flying Leads are not acceptable and shall be terminated in a termination box.
3) Solenoid valves shall be Operated by open/close command from SCADA system or Local Panel.
4) This is a Part of main line Valve/Emergency Isolation Valve Actuators and shall be supplied by main line valve Actuator Vendor.

Vendor to provide
Density Vendor to provide

CO
NF

IG
UR

AT
IO
N
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1
2
3
4
5
6
7
8
9
10
11
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Ge
ne

ra
l

XX PDSH XXXX
As per latest P&ID's
Natural gas
Electric ,Differential Pressure
Surface mounted
Zone 0, 1, GR.II A/B,T3 T4 or Better, Exia
WP to IP 66
LM 6 Cast Aluminum

Tag No.
Quantity
Service
Type
Mounting
Area Classification
Enclosure Class

Tag No. ITC 7006 GOV 6" XXXX/ XXXX

DATASHEET FOR DIFFERENTIAL PRESSURE
SWITCH (DPSH)

Doc. No. GAIL STD IN DOC DS 009

Rev. 0

Housing Material

Two
Required

Electrical output

Type
Current
Load Type
Conduit conn.

SW
IT
CH

Set Point adjustment Internal
Differential Range Fixed
Accuracy ±1% of Span

No. of Entries
Terminal Block

Form
Contact
DPDT
Micro Switch, Hermetically Sealed
Vendor to provide
Inductive
1/2"NPTF

1/2" NPTF, Bottom

Repeatability ±1% of Span
Hysterisis / Dead Band Details Vendor to provide

M
EA

SU
RI
N
G
UN

IT

Make Vendor to provide

Manifold Material SS316
Manifold Connection 1/2" NPTF

Over Range Protection 150% of FSD
Manifold Type 5 Valve Manifold

Pressure Element Diaphragm
Element Material SS316L
Process Connection

Notes:
1) The Switch Enclosure Shall be Weather Proof To NEMA 4X and it shall be intrinsic Safe for Zone 0,1 group II A/B and temperature class T3 T4.
2) Vendor shall select the suitable model for each Tag no. such that the switch differential shall be with in the following limits. The sum of the differential & repeatability (in Engg.Units) Shall be less
than the difference between the set point and the normal operating pressure .In other words, it shall be ensured that at no point of time the switch shall remain in Alarm status while the process is
within the normal operating range.
3) 5 way valve Manifold in 316SS shall be provided for all Tags.
4) Differential Pressure Switches Shall withstand maximum Static/Design Pressure Without affecting calibration, 150% Full Scale Deflection or design pr. Whichever is higher.
5) Differential pressure Switch shall be mounted on Valve Actuator and electrical/pneumatic connections shall be shown in respective drawings.
6) Calibration Report.

Model no. Vendor to provide

O
TH

ER
S
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Sr No. Component Operation Characteristics Class Type of Check Quantum of Check Reference document Acceptance norm Format of Record Remarks
Vendor TPI Client

1 Internal test/Inspection

Physical Verification
General Finish
Model no. & Serial no.
Tag no.
Certification
Accessories
Calibration
Range
Accuracy
Leak Check Process
Connection
Communication with

HART

Major

Critical

Visual

Electrical

100%

100%

Approved Datasheet /
Job Specification

Test and Calibration
Report P R R

Physical Verification of
Model no., Serial no.,
Tag no.,
Process connection
check
Electrical/Conduit Entry
Connection check
Accessories check

Major

Visual 100% Approved Datasheet /
Job Specification

Approved Datasheet /
Job Specification COC P W W / R

Calibration Critical Electrical 100% Approved Datasheet /
Job Specification

Approved Datasheet /
Job Specification T&C P W W / R

Accuracy
Repeatability
Indicator Operation
Check(if Meter display)
Communication with
Field Communicator
Power supply variation
test
Reverse Polarity Test
Load Variation Test

Critical Electrical 100% Approved Datasheet /
Job Specification

Approved Datasheet /
Job Specification COC P W W / R

3 Review of Documents

Review of internal test
report & MTC
Hazardous Area
Classification Report
Test & Calibration

Report
Certification for

Compliance
CCOE certificate
Degree of protection
certificate

Major
Visual 100% Approved Datasheet /

Job Specification
Approved Datasheet /
Job Specification

Test Certificate &
COC P R R

4 TPI Inspection Report &
Inspection Release Note H P R

P Performance, R Review, W Witness, COC Certificate of Conformance, T&C Test & Calibration Report, H Hold

Notes: 1). Material and Type shall be as per tender specification / datasheet.

VENDOR LOGO

2

PO NO.:
PROJECT:
REF DOCUMENT:

Agency

STANDARAD QUALITY ASSURANCE PLAN FOR PRESSURE TRANSMITTER

2). Acceptance Norms/ Acceptance Criteria for all the activities shall be as per specification/ data sheets/ applicable codes & standards etc.
3).GAIL and/or his representative reserve right for inspection at any stage of manufacturing of materails as per approved QAP.

CUSTOMER: END USER: QAP NO.: REV.:
SO NO: DATE:

Final Test/ Inspection
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Sr. No. Component Operation Characteristics Category Type of Check Quantum of Check Reference Document Acceptance Norm Format of Plan Remarks

Vendor TPI Client

1 Raw Material

a) Dimensions
b) Chemical Analysis
c) Dial Marking, Unique, Srl.
No.
D) Dial Color

MA
MA
MA

Mechanical
Chemical
Visual

100%
Sample
100%

PO approved
Spec/Drg.
Approved
Spec/PO

PO approved
Spec/Drg.
Approved
Spec/PO

Test Certificate
Material Test
Certificate
Test Certificate

P
P
P

R
R
R

R
R
R

2 Internal Test/Inspection

Accuracy
Hystresis
Repeatability

Over range protection

CR

CR

Measurement

Visual

100%

100%

EN 837 1

EN 837 1

EN 837 1

EN 837 1

Calibration Report

Test Report

P

P

R

R

R

R

3 Final Test/Inspection

Accuracy
Hystresis
Repeatability
Dimension
Visual

Over range protection

CR

CR

Measurement

Visual

100%

100%

EN 837 1

EN 837 1

EN 837 1

EN 837 1

Calibration Report

Test Report

P

P

W

W

W/R

W/R

4

Accessories

Gauge Saver in SS 316

2 Way Valve Manifold

1) Chemical Analysis

2) Dimensions

3) Leak Tightness

MA

MA

CR

Chemical

Measurement

Hydrotest

Sample

100%

100%

Approved Datasheet/
Drawing/Job Specification

Approved Datasheet/
Drawing/Job Specification

Approved Datasheet/
Drawing/Job Specification

Approved Datasheet/
Drawing/Job Specification

Approved Datasheet/
Drawing/Job Specification

Approved Datasheet/
Drawing/Job Specification

Material Test
Certificate

Test Reports/
Certificates

Test Reports/
Certificates

P

P

P

R

W

W

R

W / R

W/ R

3 IRN TPI Inspection Reports &
Inspection Release Note P R

Legends: P Performance, R Review, W Witness, COC Certificate of Conformance, T&C Test & Calibration Report, H Hold

Category:
Notes:

1). Material and Type shall be as per tender specification / datasheet.

2). All Testing & Measuring Instruments shall have valid Calibration with Calibration Certificates & Traceabilities.

3). Acceptance Norms/ Acceptance Criteria for all the activities shall be as per specification/ data sheets/ applicable codes & standards etc.

4). GAIL and/or his representative reserve right for inspection at any stage of manufacturing of materails as per approved QAP.

SO NO: DATE:

STANDARD QUALITY ASSURANCE PLAN FOR PRESSURE GUAGE

CUSTOMER: QAP NO.: REV.:

VENDOR LOGO

PO NO.:
PROJECT:
REF DOCUMENT:

Agency
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Sr No. Components & Operation Characteristics Class Type of Check Quantum of Check Reference document Acceptance norm

Vendor TPI Client

1 Raw Materials

1.1

Incoming materials like
Forgings and castings for
body, Bonnet & Nozzle,
Springs, Bellows etc.

i. Material
Properties
(Mechanical &
Chemical )
ii. Size
iii. Rating
iv. Make
v. Type

Major Visual 100%

As per clause 3.1 of EN
10204 for each valve body
& Bonnet/forging, nozzle
and clause 2.2 for stem,

disc etc.

Manufacturers
certificate of
conformity

P R R

1.2 Machining of components
& their assembly.

Dimensions, Finish Major Visual/Physical 100%
Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code
P R R

i. Radiography of
valve castings Major Visual/Physical 100% ANSI B16.34 ANSI B16.34 annex.B P R R

ii. Bend test &
Magnetic Particle
Inspection of Body
& Bonnet casting

Major Visual/Physical 100% P R R

iii. Charpy V notch
impact testing (If
specified)

Major Visual/Physical 100% P R R

iv. Visual check,
Verification of tag
plate/Marking,
Accessories.

Major visual 100% P R R

v. Helium Leak test Major Physical 100% P R R

vi. Dye Penetrant
test of Welds. Major Physical 100% P R R

vii. Hydrostatic
test. Major Physical 100% P R R

viii. Cold bench set
pressure Major Physical 100% P R R

ix. Seat Leakage
test Major Physical 100% API RP 527 API RP 527 P R R

x. Valve lift test. Major Visual/Physical 100% P R R
xi. Blow down/
Reclosing pressure
test

Major Physical 100% P R R

xii. Capacity test Major Physical 100% P R R

xiii. Post weld Heat
treatment of weld
joints

Major Physical 100% P R R

i. Dimensional,
Finish, Visual
check, Verification
of tag
plate/Marking,
Accessories.

Major

Visual/Physical P W W/R

ii. Helium Leak test Critical Physical P W W/R

iii. Dye Penetrant
test of Welds.

Major Physical P W W/R

iv. Hydrostatic test. Major Physical P W W/R

v. Cold bench set
pressure Major Physical P W W/R

vi. Seat Leakage
test Major Physical API RP 527 API RP 527 P W W/R

vii. Valve lift test. Major Visual/Physical
Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code
P W W/R

i. Review of IBR
certificate & Type
test report for
valves under IBR
regulation (If
Applicable)

Critical Visual 100%
Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code
P R R

ii. PWHT report/
Radiography
reports/MPI
reports

Critical Visual 100%
Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code
P R R

VEDOR LOGO

Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code

Internal test/Inspection

Agency

QUALITY ASSURANCE PLAN FOR PRESSURE SAFETY VALVE

4 Review of Documents

Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code

3 Final Inspection Test 100%

Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code

1.3



iii. Capacity test as
per ASME (Type
test report)

Critical Visual 100%
Data sheet/Standard
specification/Relevant

code

Data sheet/Standard
specification/Relevan

t code
P R R

iv. Material test
certificate

Major Visual 100%

As per clause 3.1 of EN
10204 for each valve body
& Bonnet/forging, nozzle
and clause 2.2 for stem,

disc etc.

Data sheet/Standard
specification/Relevan

t code
P R R

LEGENDS: R: Review of Docs W: Witness

Notes:

2). GAIL and/or his representative reserve right for inspection at any stage of manufacturing of materails as per approved QAP.

3). All Testing & Measuring Instruments shall have valid Calibration with Calibration Certificates & Traceabilities.

P: Perform

1). Acceptance Norms/ Acceptance Criteria for all the activities shall be as per specification/ data sheets/ applicable codes & standards etc.



QAP FOR PIG SIGNALLER
GAIL STD IN DOC QAP 008

0
REV

GAIL INDIA LIMITED

Approved By Lyons Engineering Pvt. Ltd
15.01.2019 Issued for Bid RKS UNU UNU

Date Purpose of Issue Prepared By Checked By



Sr
.N

o.
St
ag
e
/A

ct
iv
ity

Ch
ar
ac
te
ris
tic
s

Q
ua

nt
um

of
Ch

ec
k

Re
fe
re
nc
e
do

cu
m
en

ts
Ac

ce
pt
an

ce
no

rm
Fo
rm

at
of

Re
co
rd

Re
m
ar
ks

Ve
nd

or
TP

I
Cl
ie
nt

A
Pr
oc
ed

ur
es

a
Hy

dr
os
ta
tic

te
st
,

ND
T,
PW

HT
,

Fu
nc
tio

na
lt
es
ta

nd
Vi
sib

ili
ty

te
st

Do
cu
m
en

te
d
Pr
oc
ed

ur
es

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Pr
oc
ed

ur
e

Do
cu
m
en

ts
P

R
R

b

W
el
di
ng

Pr
oc
ed

ur
e
Sp
ec
ifi
ca
tio

n
(W

PQ
),
Pr
oc
ed

ur
e
Q
ua
lif
ica

tio
n

Re
co
rd

(P
Q
R)
,W

el
de

rs
Pe

rfo
rm

an
ce

Q
ua
lif
ica

tio
n
(W

PQ
)

Q
ua
lif
ica

tio
n
re
qu

ire
m
en

ts
as

pe
rA

SM
E
Se
c.
IX
an
d
Pu

rc
ha
se

sp
ec
ifi
ca
tio

n
10

0%
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n

W
PS
,P
O
R
&

W
PQ

Re
co
rd
s

P
W

/R
(R
ef
er

No
te

3)
R

B
M
at
er
ia
lI
ns
pe

ct
io
n

a

Fo
rg
in
gs

fo
r

Tr
ig
ge
r,W

el
do

le
t,

M
ou

nt
in
g
No

zz
le
,e
tc

at
su
pp

lie
rs
w
or
ks

i)
Ch

em
ica

lP
ro
pe

rt
ie
s

ii)
Te
ns
ile
/Im

pa
ct
/H
ar
dn

es
s/
HI
C
(H
yd
ro
ge
n

In
du

ce
d
Cr
ac
ki
ng
)&

ot
he

ra
pp

lic
ab
le
te
st
s

iii
)N

DT
(N
on

De
st
ru
ct
iv
e
Te
st
in
g)

As
Ap

pl
ica

bl
e

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n

M
at
er
ia
lT
es
t

Ce
rt
ifi
ca
te
s/

La
b
Te
st

Re
po

rt
s

P
M
ec
h

W
,

Re
st

R
R

b

Fo
rg
in
gs

,G
as
ke
ts
,

Fa
st
en

er
s,
Vi
su
al

In
di
ca
to
r,
Lim

it
sw

itc
h,
an
d
ot
he

r
m
at
er
ia
la
fte

rr
ec
ei
pt

at
su
pp

lie
rs
w
or
ks

i)
Ch

em
ica

lP
ro
pe

rt
ie
s

ii)
Te
ns
ile
/Im

pa
ct
/H
ar
dn

es
s/
HI
C
(H
yd
ro
ge
n

In
du

ce
d
Cr
ac
ki
ng
)&

ot
he

ra
pp

lic
ab
le
te
st
s

iii
)N

DT
(N
on

De
st
ru
ct
iv
e
Te
st
in
g)

As
Ap

pl
ica

bl
e

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
M
at
er
ia
lt
es
t

ce
rt
ifi
ca
te
s

R
R

C
In

pr
oc
es
sI
ns
pe

ct
io
n

a
M
ac
hi
ni
ng

of
Co

m
po

ne
nt
s

Vi
su
al
&
Di
m
en

sio
na
l

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Su
pp

lie
rs
Re

co
rd
s

P
R

PO
NO

.:
PR

O
JE
CT

:
RE

F
DO

CU
M
EN

T:

Ag
en

cy

Q
UA

LI
TY

AS
SU

RA
N
CE

PL
AN

FO
R
PI
G
SI
GN

AL
LE
R

CU
ST
O
M
ER

:
EN

D
US

ER
:

Q
AP

NO
.:

RE
V.
:

SO
NO

:
DA

TE
:

VE
ND

O
R
LO

GO



b
In
sp
ec
tio

n
of

W
el
ds

i)
Vi
su
al

ii)
Ap

pl
ica

bl
e
ND

T
10

0%
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Te
st
Re

po
rt
s

P
W
/R

(R
ef
er

No
te

1)
R

c
He

at
Tr
ea
tm

en
t

He
at

tr
ea
tm

en
ta

sa
pp

lic
ab
le

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
HT

Ch
ar
t/
Re

co
rd

P
R

D
Fi
na

lI
ns
pe

ct
io
n

a
Fu
nc
tio

na
lT
es
t

Sa
tis
fa
ct
or
y
Pe

rfo
rm

an
ce

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Te
st
Re

po
rt
s

P
W

W
/R

b
Hy

dr
os
ta
tic

Te
st

Le
ak

Ch
ec
k

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Te
st
Re

po
rt
s

P
W

W
/R

c
Vi
su
al
an
d
Di
m
en

sio
na
lI
ns
pe

ct
io
n

Di
m
en

sio
ns

&
Co

m
pl
et
en

es
so

f
As
se
m
bl
y

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
In
sp
ec
tio

n
Re

co
rd

P
W

W
/R

E
Pa

in
tin

g

a
Co

rr
os
io
n
Re

sis
ta
nt

Pa
in
tin

g
&
/o

rA
nt
ifo

ul
in
g
Co

at
in
g

(A
sA

pp
lic
ab
le
)

i)
Pa
in
tin

g
Sc
he

m
e

ii)
Vi
su
al
Ch

ec
k

iii
)F
in
al
DF

T
Ch

ec
k

10
0%

Ap
pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
In
sp
ec
tio

n
Re

co
rd

P
R

R

F
Do

cu
m
en

ta
tio

n
an

d
IC

a
Fi
na
lD

oc
um

en
ta
tio

n
&
In
sp
ec
tio

n
Ce

rt
ifi
ca
te
(IC

)
Iss

ue
of

IC
&
Fi
na
ld
oc
um

en
t

co
m
pl
et
en

es
sc

er
tif
ica

te
As

pe
rP

R
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n
Ap

pr
ov
ed

Da
ta
sh
ee
t/

Jo
b
Sp
ec
ifi
ca
tio

n

IC
&
Do

cu
m
en

t
co
m
pl
et
en

es
s

ce
rt
ifi
ca
te

H
P

R

Le
ge
nd

:
H

Ho
ld
(D
o
no

tp
ro
ce
ed

w
ith

ou
ta

pp
ro
va
l),
Ra

nd
om

10
%
(m

in
.1

no
.)
of

ea
ch

siz
e
an
d
ty
pe

of
Bu

lk
ite

m
,R

Re
vi
ew

,W
W
itn

es
s(
Gi
ve

du
e
no

tic
e,
w
or
k
m
ay

pr
oc
ee
d
af
te
rs
ch
ed

ul
ed

da
te
).

N
ot
es
:

1)
.I
ns
pe

ct
io
n
En
gi
ne

er
sh
al
ld
ec
id
e
th
e
op

tio
n
to

be
ex
er
cis

ed
fo
rt
he

pa
rt
icu

la
rs
ta
ge

an
d
Su
pp

lie
rs

2)
.F
or
gi
ng
sf
or

Tr
ig
ge
r,
W
el
do

le
t,
M
ou

nt
in
g
No

zz
le
,e
tc
Sh
al
lb
e
pr
oc
ur
ed

du
ly
in
sp
ec
te
d
by

TP
IA

ap
po

in
te
d
by

Su
pp

lie
r.

3)
.W

itn
es
s
If
Ne

w
PQ

R
/A

pp
lic
ab
le
PQ

R
is
no

tq
ua
lif
ie
d
un

de
rr
ep

ut
ed

TP
IA
.R

ev
ie
w

If
Ap

pl
ica

bl
e
PQ

R
is
qu

al
ifi
ed

un
de

rr
ep

ut
ed

TP
IA
.

4)
Su
pp

lie
r’s

in
ho

us
e
pr
oc
ed

ur
es

m
ay

be
ac
ce
pt
ed

in
ca
se

TP
IA

is
sa
tis
fie

d
w
ith

ad
eq

ua
cy

of
pr
oc
ed

ur
es

to
co
m
pl
y
w
ith

Pu
rc
ha
se

O
rd
er
/S
pe

cif
ica

tio
ns

re
qu

ire
m
en

ts
; i
n
ca
se

of
no

n
av
ai
la
bi
lit
y
of

su
ita

bl
e
pr
oc
ed

ur
e
sf
re
sh

pr
oc
ed

ur
es

m
ay

be
qu

al
ifi
ed

un
de

rE
IL
w
itn

es
s.

5)
.I
n
ca
se

of
co
nf
lic
tb

et
w
ee
n
pu

rc
ha
se

sp
ec
ifi
ca
tio

n,
co
nt
ra
ct
do

cu
m
en

ts
an
d
Q
AP

m
or
e
st
rin

ge
nt

co
nd

iti
on

ss
ha
ll
be

ap
pl
ica

bl
e.

6)
.T
hi
sd

oc
um

en
td

es
cr
ib
es

ge
ne

ra
lly

th
e
re
qu

ire
m
en

ts
pe

rt
ai
ni
ng

to
al
lt
yp
es

of
th
e
ite

m
.R

eq
ui
re
m
en

ts
sp
ec
ifi
c t
o
PO

an
d
th
e
ite

m
ar
e
on

ly
ap
pl
ica

bl
e.

7)
.A

cc
ep

ta
nc
e
No

rm
s/
Ac
ce
pt
an
ce

Cr
ite

ria
fo
ra

ll
th
e
ac
tiv

iti
es

sh
al
lb
e
as

pe
rr
el
ev
an
t/
jo
b
sp
ec
ifi
ca
tio

n
/S

ta
nd

ar
d
sp
ec
ifi
ca

tio
n/

da
ta

sh
ee
ts
/a
pp

lic
ab
le
co
de

s&
St
an
da
rd
se

tc
.r
ef
er
re
d
th
er
e
in
/J
ob

Sp
ec
ifi
ca
tio

n
/A
pp

ro
ve
d

Do
cu
m
en

ts
.



QAP FOR GAS DETECTOR

GAIL STD IN DOC QAP 009



PO NO.:
PROJECT:
REF DOCUMENT:

CUSTOMER: END USER: QAP NO.: REV.:
SO NO: DATE:



GAS OVER OIL ACTUATOR

GAIL STD IN DOC QAP 010



Q
U
AL
IT
Y
AS
SU
R
AN

CE
PL
AN

GA
S
O
VE
R
O
IL
AC
TU
AT
O
R

D
O
C.
N
o.

GA
IL
ST
D
IN

D
O
C
Q
AP

01
0



Q
U
AL
IT
Y
AS
SU
R
AN

CE
PL
AN

GA
S
O
VE
R
O
IL
AC
TU
AT
O
R

D
O
C.
N
o.

GA
IL
ST
D
IN

D
O
C
Q
AP

01
0



Q
U
AL
IT
Y
AS
SU
R
AN

CE
PL
AN

GA
S
O
VE
R
O
IL
AC
TU
AT
O
R

D
O
C.
N
o.

GA
IL
ST
D
IN

D
O
C
Q
AP

01
0



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI

FLOW METER
INSTALLATION

SCOPE OF WORK



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



LYONS ENGINEERING PVT. LTD.
NEW DELHI



www.lyonsengineers.com 

GAIL INDIA LIMITED 

CONSTRUCTION OF STEEL PIPELINE AND ASSOCIATED FACILITIES 
ON ANNUAL RATE CONTRACT BASIS FOR SOUTHERN REGION

VOLUME II OF II (TECHNICAL) – I 

TELECOM

E-TENDER REF : 8000019142 

(BID DOCUMENT NO - 040/LEPL/GAIL/020-R0) 

Lyons Engineering Pvt. Ltd. 



PMC: CLIENT:

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

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

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

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

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

STANDARD TYPICAL  DRAWING

Telecom
Document Control Index

TELECOM

STANDARD SPECIFICATION FOR TELECOM

DATASHEET FOR TELECOM

QAP FOR TELECOM

Page 1 of 1















































1.

2.

3.

4.

5.

6.

7.

8.

9.



















.





Sr. No.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.



24.

25.

26.

27.

28.

29.





Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 



Standard Specification 





Datasheet 





Datasheet 



0
Rev.

QAP FOR OPTICAL FIBRE CABLES

GAIL STD TL DOC QAP 001

Lyons Engineering Pvt. Ltd
15.01.2019 Issued for Bid RKS UNU UNU

Date Purpose of Issue Prepared By Checked By Approved By

GAIL INDIA LIMITED



Sr
N
o.

Ac
tiv

ity
De

sc
rip

tio
n

De
sc
rip

tio
n
of

Te
st

Te
st
Fr
eq

ue
nc
y

Re
f.
St
d.

&
Cl
.N

o.
Pr
oc
ed

ur
e
N
o.

Ap
pr
ov
ed

Sp
ec
ifi
ca
tio

n
in

ac
ce
pt
an

ce
Cc
ite

ria
Do

cu
m
en

t/
Re

po
rt

Ve
nd

or
TP

I
Cl
ie
nt

1
Co

re
(M

od
e
Fi
el
d
Di
am

et
er
)

@
13

10
nm

@
15

50
nm

@
16

25
nm

Ge
om

et
ry

Te
st

10
0%

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

3
At
te
nu

at
io
n
Co

ef
fic
ie
nt

@
13

10
nm

@
15

50
nm

@
16

25
nm

At
te
nu

at
io
n
co

ef
fic
ie
nt

Te
st
(O
TD

R
te
st
)

10
0%

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

4
Ch

ro
m
at
ic
Di
sp
er
sio

n
12

85
13

30
nm

12
70

13
40

nm
15

50
nm

16
25

nm
Ze
ro

Di
sp
er
sio

n
W
av
el
en

gt
h

Ze
ro

Di
sp
er
sio

n
Sl
op

e

Ch
ro
m
at
ic
Di
sp
er
sio

n
10
0%

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

5
Ge

om
et
ric
al
Pa
ra
m
et
er
s

Pr
im

ar
y
Co

at
in
g
Di
am

et
er

Cl
ad
di
ng

Di
am

et
er

Cl
ad

No
n
cir
cu
la
rit
y

M
od

e
Fi
el
d
Co

nc
en

tr
ici
ty

Er
ro
r

Ge
om

tr
ica

lT
es
t

10
0%

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
20

/2
1

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

6
Sp
ec
tr
al
At
te
nu

at
io
n

Sp
ec
tr
al
Te
st

Sa
m
pl
e
te
st
(5
%
,i
n

ca
se

of
fra

ct
io
n
th
e

ne
xt
hi
gh
er

ro
un

de
d

fig
ur
e
to

be
ta
ke
n)

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

7
Po

la
riz
at
io
n
M
od

e
Di
sp
er
sio

n
Sa
m
pl
e
te
st
(5
%
,i
n

ca
se

of
fra

ct
io
n
th
e

ne
xt
hi
gh
er

ro
un

de
d

fig
ur
e
to

be
ta
ke
n)

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

8
Sh
ea
th

in
te
gr
ity

(s
pa
rk

te
st
)

Sp
ar
k
Te
st

Sa
m
pl
e
te
st
(5
%
,i
n

ca
se

of
fra

ct
io
n
th
e

ne
xt
hi
gh
er

ro
un

de
d

fig
ur
e
to

be
ta
ke
n)

IE
C
79

4
1
2
F3

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

P/
R

R
R

9
Re

pe
at
ed

Be
nd

in
g

Re
pe

at
ed

Be
nd

in
g

Sa
m
pl
e
te
st
(5
%
,i
n

ca
se

of
fra

ct
io
n
th
e

ne
xt
hi
gh
er

ro
un

de
d

fig
ur
e
to

be
ta
ke
n)

EI
A
45

5
10

4
As

pe
ra

pp
ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

VE
ND

O
R
LO

GO

PO
NO

.:
PR

O
JE
CT

:
RE

F
DO

CU
M
EN

T:

Ag
en

cy

A.
FO

R
FI
BR

ES
(A
T
FI
BR

E
ST
AG

E)

SO
NO

:
DA

TE
:

ST
AN

DA
RD

Q
UA

LI
TY

AS
SU

RA
N
CE

PL
AN

FO
R
O
PT

IC
AL

FI
BR

E
CA

BL
E

CU
ST
O
M
ER

:
EN

D
US

ER
:

Q
AP

NO
.:

RE
V.
:



10
Fl
ex
ur
al
Ri
gi
di
ty

Te
st
on

th
e

op
tic
al
fib

re
ca
bl
e

Ty
pe

Te
st

5%
To

be
te
st
ed

as
pe

r
AS

TM
D
79

0
As

pe
ra

pp
ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P/
R

R
R

11
Ca
bl
e
Ag

in
g
Te
st

Ty
pe

Te
st

5%
As

pe
rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P/
R

R
R

12
Ch

ec
k
of

ea
sy

re
m
ov
al
of

sh
ea
th

As
pe

rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P/
R

R
R

13
Ef
fe
ct
of

ag
gr
es
siv

e
m
ed

ia
on

th
e
ca
bl
e
su
rfa

ce
(A
cid

ic
an
d

Al
ka
lin
e
be

ha
vi
ou

r)

As
pe

rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

14
Ch

ec
k
of

th
e
Q
ua
lit
y
of

th
e

Lo
os
e
Tu
be

(C
on

ta
in
in
g

O
pt
ica

lF
ib
re
)

As
pe

rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P/
R

R
R

15
Dr
ai
na
ge

Te
st
fo
rL
oo

se
Tu
be

an
d
Dr
ip
Te
st
on

th
e
Ca
bl
e

As
pe

rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P/
R

R
R

16
Fi
br
e
PM

D
M
ax
im

um
In
di
vi
du

al
Fi
br
e

PM
D
Te
st

10
0%

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
49

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

17
Fi
br
e
Pr
oo

fT
es
t

Fi
br
e
Pr
oo

fT
es
t

10
0%

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
30

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

18
Fi
br
e
Cu

rl
Fi
br
e
Cu

rl
Te
st

10
0%

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
34

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Fi
br
e
Su
pp

lie
rT

es
tR

ep
or
t

P/
R

R
R

19
At
te
nu

at
io
n
Vs

W
av
el
en

gt
h

12
85

13
30

nm
15

25
15

75
nm

Sp
ec
tr
al
At
te
nu

at
io
n
Te
st

10
0%

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
40

A
As

pe
ra

pp
ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

20
At
te
nu

at
io
n
w
ith

Be
nd

in
g

10
0
tu
rn
so

n
a
m
an
dr
al
of

60
m
m

di
am

et
er

1
tu
rn

on
m
an
dr
el
of

32
m
m

di
am

et
er

At
te
nu

at
io
n
Te
st

10
0%

IE
C
60

79
3
1
47

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

21
Fi
br
e
M
icr
o
Ba

nd
Te
st

(1
ar
ou

nd
32

+0
.5
di
am

et
er

m
an
dr
el
)

<0
.5
dB

at
15

50
nm

.

Fi
br
e
M
icr
o
Ba

nd
Te
st

10
0%

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P/
R

R
R

1
Vi
su
al
In
sp
ec
tio

n
Ca
bl
e
la
y
up

an
d
fib

re
id
en

tif
ica

tio
n

Id
en

tif
ica

tio
n
an
d
le
ng
th

m
ar
ki
ng

on
ou

te
rj
ac
ke
t

O
ve
ra
ll
di
am

et
er

of
th
e

ca
bl
e

Co
lo
ur

co
nt
ac
to

ft
he

m
ar
ki
ng

w
ith

th
e
ou

te
r

sh
ea
th

or
th
e
ca
bl
e

Vi
su
al
Te
st
s

5%
or

M
in
im

un
O
ne

Dr
um

(W
hi
ch
ev
er

in
hi
gh
er
)

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d

cr
os
ss
ec
tio

na
l

dr
aw

in
g/
Da

ta
sh
ee
t

of
O
FC

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

R

2
Te
st
on

M
oi
st
ur
e
ba
rr
ie
r

Th
ick

ne
ss
of

la
ye
rs

Ex
te
nt

of
ov
er
la
pp

in
g

El
ec
tr
ica

lc
on

tin
ui
ty

W
at
er

sw
el
la
bl
e
ta
pe

or
po

w
er

W
at
er

im
m
er
sio

n

M
oi
st
ur
e
Ba

rr
ie
rT

es
t

5% '
5%

'
No

ta
pp

lia
bl
e

IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d

cr
os
ss
ec
tio

na
l

dr
aw

in
g/
Da

ta
sh
ee
t

of
O
FC

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

R

B.
FO

R
FI
N
IS
HE

D
CA

BL
ES



3
Te
ns
ile

pe
rfo

rm
an
ce

(T
en

sil
e

lo
ad

of
9.
81

W
Ne

w
to
n
or

27
00

N
w
hi
ch
ev
er

is
hi
gh
er

w
he

re
W
=W

ei
gh
to

f1
km

ca
bl
e
in
kg
)

Te
ns
ile

Te
st

1
dr
um

pe
ro

rd
er

IT
U
T
G6

52
/G

65
5

IE
C
79

4
1
2
E1

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

R

4
At
te
nu

at
io
n
Co

ef
fic
ie
nt
/L
en

gt
h

@
13

10
nm

@
15

50
nm

@
16

25
nm

At
te
nu

at
io
n
Co

ef
fic
ie
nt

Te
st

(O
TD

R
Te
st
)

5%
or

M
in
im

un
O
ne

Dr
um

(W
hi
ch
ev
er

in
hi
gh
er
)

IT
U
T
G6

52
/G

65
5

IE
C
60

79
3
1
40

C
As

pe
ra

pp
ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

R

5
Cr
us
h
(2
00

kg
of

lo
ad

to
be

slo
w
ly
pl
ac
ed

an
d
he

ld
fo
r6

0
se
c)

Cr
us
h
Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E3

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P

W
R

6
Im

pa
ct

(M
as
so

f5
kg

to
fa
ll
fre

el
y

fro
m

50
0m

m
he

ig
ht

on
th
e

ca
bl
e
sa
m
pl
e
10

tim
es

re
pe

at
ed

ly
w
ith

a
ga
p

be
tw

ee
n
1
im

pa
ct
to

an
ot
he

r
ap
pr
ox
.a
t6

0
se
c)

Im
pa
ct
Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E4

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R

7
To
rs
io
n

(W
ei
gh
to

f7
.5
kg

at
ta
ch
ed

to
th
e
st
at
io
na
ry

ch
uc
k
an
d
sh
al
l

be
su
bj
ec
te
d
to

10
cy
cle

s)

To
rs
io
n
Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E7

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R

8
Be

nd
(T
o
be

pe
rfo

rm
ed

pr
ef
er
ab
ly

w
ith

pr
oc
ed

ur
e
1
(o
fI
EC

)w
ith

m
an
dr
el
di
am

et
er

of
20

D,
w
he

re
D
is
th
e
di
am

et
er

of
th
e
ca
bl
e
an
d
te
st
in
g
sh
al
lb
e

do
ne

w
ith

4
tu
rn
so

fc
ab
le

w
ra
pp

ed
an
d
th
en

un
w
ra
pp

ed
fo
r1

0
co
m
pl
et
e

cy
cle

s)

Be
nd

Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E1
1

Pr
oc
ed

ur
e
1

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R

9
Sn
at
ch

Te
st

(w
ith

a
lo
ad

of
10

0N
)

Sn
at
ch

Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E9

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P

W
W
/R

10
Ki
nk

(R
ad
iu
s:

10
X
Ca
bl
e
Di
am

et
er
)Ki

nk
Te
st

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
E1
0

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P

W
W
/R

11
Te
m
pe

ra
tu
re

Cl
yc
lin
g

Te
st
ed

on
a
>
20

0m
ca
bl
e
w
ith

te
m
pe

ra
tu
re

cy
cle

as
fo
llo
w
s:

At
ro
om

te
m
pe

ra
tu
re

:1
hr

At
0º
C
:1
2
hr
s

At
65

ºC
:1
2
hr
s

Fr
om

65
ºC

to
ro
om

te
m
pe

ra
tu
re

1
hr

1
dr
um

pe
ro

rd
er

IE
C
79

4
1
2
F1

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R



12
Te
st
of

Fi
gu
re

of
8
(E
ig
ht
)o

n
th
e
ca
bl
e

5%
As

pe
rJ
ob

sp
ec
ifi
ca
tio

n/
IT
U
T
G6

52
/G

65
5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R

13
St
at
ic
Be

nd
Te
st

Ba
nd

te
st

5%
As

pe
rt
he

cla
us
e
no

.1
3.
8

of
th
e
GR

al
te
rn
at
iv
el
y
as

pe
rA

ST
M

D
79

0

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt

P
W

W
/R

14
W
at
er

Pe
ne

tr
at
io
n

W
at
er

Pe
ne

tr
at
io
n
Te
st

5%
IE
C
79

4
1
2
F5

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P

W
W
/R

15
W
at
er

Im
m
er
sio

n
W
at
er

Im
m
er
sio

n
Te
st

IE
C
60

79
3
53

As
pe

ra
pp

ro
ve
d
Sp
ec
ifi
ca
tio

n
&

da
ta
sh
ee
t

Re
po

rt
P

W
W
/R

16
Le
ng
th

of
Ca
bl
e

St
d
Le
ng
th

4.
0
km

±5
%

P
W

W
/R

17
Ab

ra
sio

n
Te
st

Ab
ra
sio

n
Te
st

IE
C
79

4
1
2
E2

Te
st
th
e
ab
ra
sio

n
re
sis
ta
nt

of
sh
ea
th

an
d
pr
in
tin

g
P

W
W
/R

18
IR
N

H
P

R
19

DO
CU

M
EN

TA
TI
O
N

H
P

R
LE
GE

ND
:

NO
TE
:

1)
.M

at
er
ia
la
nd

Ty
pe

sh
al
lb
e
as

pe
rt
en

de
rs
pe

cif
ica

tio
n
/d

at
as
he

et
.

3)
.G

AI
La

nd
/o
rh

is
re
pr
es
en

ta
tiv

e
re
se
rv
e
rig

ht
fo
ri
ns
pe

ct
io
n
at

an
y
st
ag
e
of

m
an
uf
ac
tu
rin

g
of

m
at
er
ai
ls
as

pe
ra

pp
ro
ve
d
Q
AP

.
4)
.A

ll
Te
st
in
g
&
M
ea
su
rin

g
In
st
ru
m
en

ts
sh
al
lh
av
e
va
lid

Ca
lib
ra
tio

n
w
ith

Ca
lib
ra
tio

n
Ce

rt
ifi
ca
te
s&

Tr
ac
ea
bi
lit
ie
s.

2)
.A

cc
ep

ta
nc
e
No

rm
s/
Ac
ce
pt
an
ce

Cr
ite

ria
fo
ra

ll
th
e
ac
tiv

iti
es

sh
al
lb
e
as

pe
rs
pe

cif
ica

tio
n/

da
ta

sh
ee
ts
/a

pp
lic
ab
le
co
de

s&
st
an
da
rd
se

tc
.

R:
Re

vi
ew

,W
:W

itn
es
s,
P:
Pe

rfo
rm

,T
PI
A:
Th
ird

Pa
rt
y
In
sp
ec
tio

n
Ag

en
cy
,N

A:
No

tA
pp

lic
ab
le



0
REV

QAP FOR OPTICAL HDPE DUCT & ACEESSORIES

GAIL STD TL DOC QAP 002

Lyons Engineering Pvt. Ltd
15.01.2019 Issued for Bid RKS UNU UNU

Date Purpose of Issue Prepared By Checked By Approved By

GAIL INDIA LIMITED



S.
N
o

Ac
tiv

ity
De

sc
rip

tio
n

De
sc
rip

tio
n
of

Te
st

Te
st
Fr
eq

ue
nc
y

Re
f.
st
d
&
CI
.N

o.
Pr
oc
ed

ur
e
N
o.

Ac
ce
pt
an

ce
Cr
ei
te
ra

Do
cu
m
en

t/
Re

po
rt

M
an

uf
ac
tu
re
r

TP
I

Ag
en

cy
Cl
ie
nt

1
M
el
tf
lo
w
In
de

x
of

HD
PE

re
sin

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
As

Pe
rI
S
25

30
As

pe
rI
S
25

30
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
R

R

2
De

ns
ity

of
HD

PE
Re

sin
As

pe
rd

at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
As

Pe
rI
S
73

28
As

pe
rI
S
73
28

Ve
nd

or
to

sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
R

R

3
UV

St
ab
ili
ze
rC

on
te
nt

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
R

R

4
As
h
Co

nt
en

to
fC

ol
or

M
as
te
rB

at
ch

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
R

R

1
Vi
su
al
Ap

pe
ar
an
ce

IS
:4
98

4
95

Sm
oo

th
In
sid

e
an
d
ou

ts
id
e

su
rfa

ce
,f
re
e
of

bl
ist
er
s,

sh
rin

k
ho

le
,f
la
ki
ng
,c
hi
ps
,

sc
ra
tc
he

s,
ro
ug
hn

es
se

tc
.

Th
ick

ne
ss
of

in
sid

e
Lu
br
ica

nt
la
ye
rs
ha
ll
be

un
ifo

rm
th
ro
ug
ho

ut
th
e

le
ng
th

an
d
sh
al
lb
e
w
hi
te

in
co
lo
rf
or

cle
ar

vi
sib

ili
ty
.

P
W

W
/R

Di
m
en

sio
ns
:

Di
m
en

sio
na
lo
ut
sid

e
di
am

et
er

w
al
l

th
ick

ne
ss

As
Pe

rT
ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

a)
W
al
lT
hi
ck
ne

ss
IS
:4
98

4
95

3.
50

+
0.
20

m
m

or
be

tt
er

P
W

W
/R

b)
O
ut
sid

e
Di
am

et
er

IS
:4
98

4
95

50
.0
+0
.4
–
0.
0
m
m

P
W

W
/R

c)
Th
ick

ne
ss
of

in
ne

rL
ub

ric
an
tL
ay
er

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

As
pe

r d
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

TE
ST
S
O
N
FI
N
SH

ED
PL
B
HD

PE
DU

CT

Q
UA

LI
TY

AS
SU

RA
N
CE

PL
AN

FO
R
HD

PE
DU

CT

TE
ST

O
N
RA

W
M
AT

ER
IA
LS

VE
ND

O
R
LO

GO



d)
Be

nd
in
g
Ra

di
us

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

e)
Co

lo
r

As
pe

rj
ob

sp
ec
ifi
ca
tio

n
P

W
W
/R

f)
Id
en

tif
ica

tio
n
M
ar
ki
ng
s

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
As

pe
rj
ob

sp
ec
ifi
ca
tio

n
As

pe
rd

at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
P

W
W
/R

g)
Fa
di
ng

of
co
lo
rs
of

du
ct

GR
/A
ST
M

D
17

12
As

pe
rd

at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
As

pe
rj
ob

sp
ec
ifi
ca
tio

n
As

pe
rd

at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

3
Re

ve
rs
io
n
Te
st

Sh
rin

ka
ge

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

4
En
vi
ro
nm

en
ta
lS
tr
es
s C

ra
ck

Re
sis
ta
nc

Ch
em

ica
lP
ro
pe

rt
y
of

Pr
od

uc
t

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

5
Im

pa
ct
St
re
ng
th

Im
pa
ct
St
re
ng
th

Te
st

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

6
Cr
us
h
Re

sis
ta
nc
e
Te
st

De
fle

ct
io
n
of

Du
ct

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

7
O
xi
da
tio

n
In
du

ct
io
n
Te
st

O
xi
da
tio

n
of

HD
PE

m
at
er
ia
l

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

8
Hy

dr
au
lic

Ch
ar
ac
te
ric

Te
st

Le
ak
ag
e,
Sw

el
lin
g.
W
ee
pi
ng

an
d
Br
us
t

an
d
Cr
ac
k
in
te
st
du

ra
tio

n
As

Pe
rT

ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

9
Te
ns
ile

St
re
ng
th

Te
ns
ile

El
on

ga
tio

n
Pr
op

er
ty

As
Pe

rT
ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

10
In
te
rn
al
Co

ef
fic
ie
nt

of
fri
ct
io
n

Co
ef
fic
ie
nt

of
fri
ct
io
n
HD

PE
m
at
er
ia
l
As

Pe
rT

ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

11
UV

St
ab
ili
se
r o

fc
on

te
nt

of
Re

sin
Id
en

tif
ica

tio
n
of

UV
ad
di
tiv

e
As

pe
rd

at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

12
O
va
lit
y

Di
m
en

sio
na
lo
ut
sid

e
di
am

et
er

As
Pe

rT
ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

12
M
an
dr
el
Te
st

In
te
rn
al
Di
a
of

Du
ct

As
Pe

rT
ab
le
1
of

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

2



13
M
ax
im

um
Pu

lli
ng

St
re
ng
th

Pu
lli
ng

fo
rc
e
on

co
up

le
r

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

14
Ch

an
ge

in
M
FR

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.

TE
C
GR

NO
.T
EC

/G
R/
TX
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d

GR
/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st

am
en

dm
en

t.
Ve

nd
or

to
sp
ec
ify

P
W

W
/R

1
Pu

sh
fit

Co
up

le
r,
En
d
Pl
ug

&
Ca
bl
e

Se
al
in
g
Pl
ug

As
pe

rd
at
a
sh
ee
t/
sp
ec
ifi
ca
tio

n
an
d
GR

/C
DS

08
/0
3/
M
AR

11
w
ith

la
te
st
am

en
dm

en
t.

•
Sh
al
lp
as
sa

ge
in
g
te
st
as

pe
rT

EC
GR

.
•
En
d
pl
ug

an
d
ca
bl
e

se
al
in
g
pl
ug

sh
al
lb
e
te
st
ed

fo
ra

ir
tig

ht
ne

ss
w
ith

pr
es
su
re

of
1
ba
rf
or

30
m
in
itu

es
.

•
Pu

lli
ng

fo
rc
e
te
st
sh
al
lb
e

co
nd

uc
te
d
by

lo
ad
in
g

co
up

le
rj
oi
ne

d
by

tw
o

pi
ec
es

of
du

ct
fo
r 1

5
m
in
ut
es

us
in
g

P
W

W
/R

8)
.A

cc
ep

ta
nc
e
No

rm
s/
Ac
ce
pt
an
ce

Cr
ite

ria
fo
ra

ll
th
e
ac
tiv

iti
es

sh
al
lb
e
as

pe
rs
pe

cif
ica

tio
n/

da
ta

sh
ee
ts
/a

pp
lic
ab
le
co
de

s&
st
an
da
rd
se

tc
.

9)
.G

AI
La

nd
/o
rh

is
re
pr
es
en

ta
tiv

e
re
se
rv
e
rig

ht
fo
ri
ns
pe

ct
io
n
at

an
y
st
ag
e
of

m
an
uf
ac
tu
rin

g
of

m
at
er
ai
ls
as

pe
ra

pp
ro
ve
d
Q
AP

.

4)
TP
IA

al
on

g
w
ith

ow
ne

r/
ow

ne
r's

re
pr
es
en

ta
tiv

e
sh
al
lr
ev
ie
w
/a
pp

ro
ve

al
lt
he

do
cu
m
en

ts
re
la
te
d
to

Q
AP

/Q
ua
lit
y
m
an
ua
ls
Dr
aw

in
gs

et
c.
su
bm

itt
ed

by
su
pp

lie
r

5)
TP
IA

sh
al
la
lso

re
vi
ew

th
e
te
st
ce
rt
ifi
ca
te
ss
ub

m
itt
ed

by
th
e
m
an
uf
ac
tu
re
r.

6)
Su
pp

lie
rs
ha
ll
in
co
rd
in
at
io
n
w
ith

su
b
ve
nd

or
sh
al
li
ss
ue

de
ta
ile
d
pr
od

uc
tio

n
an
d
in
sp
ec
tio

n
sc
he

du
le
in
di
ca
tin

g
th
e
da
te
sa

nd
th
e
lo
ca
tio

ns
to

fa
cil
ita

te
ow

ne
r/
ow

ne
r's

re
pr
es
en

ta
tiv

e
to

or
ga
ni
se

in
sp
ec
tio

n

7)
Su
pp

lie
rs
ha
ll
su
bm

it
th
ei
ro

w
n
de

ta
ile
d
Q
AP

du
ly
sig

hn
ed

an
d
st
am

pe
d.

Te
st
so

n
HD

PE
Co

nd
ui
tA

cc
es
so
rie

s:

LE
GE

ND
:R

:R
ew

ie
w
,W

:W
itn

es
s,P

:P
er
fo
rm

,T
PI
A:
Th

ird
pa

rt
y
in
sp
ec
tio

n
ag
en

cy

1)
M
at
er
ia
la
nd

Ty
pe

sh
al
lb
e
as

pe
rt
en

de
rs
pe

cif
ica

tio
n
/d

at
as
he

et
.

2)
Th
e
su
pp

lie
rs
ha
ll
su
bm

it
th
ei
ro

w
n
de

ta
ile
d
Q
AP

pr
ep

ar
ed

on
th
e
ba
sis

of
th
e
ab
ov
e
ap
pr
ov
al
of

ow
ne

r/
ow

ne
r's

re
pr
es
en

ta
tiv

e
an
d
TP
IA

3)
TP
IA

sh
al
lh
av
e
rig

ht
to

in
sp
ec
t1

00
%
of

al
lm

an
uf
ac
tu
rin

g
ac
tiv

iti
es

on
ea
ch

da
y
or

as
sp
ec
ifi
ed

ab
ov
e.



D
R

A
W

IN
G

 N
U

M
B

ER
R

EV
.

TI
TL

E:

SH
EE

T

1 
O

F 
2

A
PP

D
.

D
ES

C
R

IP
TI

O
N

PR
EP

. C
H

K
D

.
D

V
IS

SU
ED

 F
O

R
 T

EN
D

ER

LY
O

N
S

 E
N

G
IN

E
E

R
IN

G
 P

V
T.

 L
TD

.

U
N

U
N 0

G
A

IL
-S

TD
-T

L-
D

W
G

-T
P

-0
01

TI
TL

E:

SI
ZE

C
LI

EN
T:

SC
A

LE

PM
C

:

D
ES

C
R

IP
TI

O
N

D
A

TE
R

EV
.

0
10

.0
1.

19

A
2

N
TS

 IN
S

TA
LL

A
TI

O
N

 D
E

TA
IL

S
FO

R
 C

R
O

S
S

 S
E

C
TI

O
N

 A
N

D
 





GAIL INDIA LIMITED 

 
 
 
 
 

LIST OF RECOMMENDED PARTIES  
FOR

BOUGHT OUT ITEMS

      
      
      

0 22.11.2021 Issued for Bid AS VK SB 
Rev Date Purpose Prepared

By 
Checked 

By 
Approved 

By 



Recommended Vendor List 

LIST OF RECOMMENDED PARTIES 
FOR BOUGHT OUT ITEMS 

Doc No.  Rev 
GAIL-ENG-GN-DOC-VL-001 0 

Page 2 of 52 

TABLE OF CONTENTS 

1. MAINLINE & MECHANICAL………………………………………………………………3

2. CIVIL & STRUCTURE…………………………………………………………………….17

3. ELECTRICAL………………………………………………………………………………24

4. INSTRUMENTATION………………………………………………………………..……34

5. SHOP & FIELD PAINTING……………………………………………………………….42

6. TELECOM……………………………………………………………………………….....45 



Recommended Vendor List 

LIST OF RECOMMENDED PARTIES 
FOR BOUGHT OUT ITEMS 

Doc No.  Rev 
GAIL-ENG-GN-DOC-VL-001 0 

Page 3 of 52 

LIST OF SUPPLIERS OF MAJOR BOUGHT-OUT ITEMS 
 

1. (MECHANICAL & FIRE FIGHTING EQUIPMENT) 
 
 

 A).  MAINLINE & MECHANICAL 
 
 

        i) Pipe Carbon Steel To Indian Standards 

1. A.S.T. Pipes Pvt. Ltd. (AST Group) 
2. Advance Steel Tube Ltd. 
3. Apl  Apollo Tubes Ltd. (Er. Bihar Tubes Ltd.) 
4. Asian Mills Pvt. Ltd. 
5. Asrani Tubes Limited 
6. Dadu Pipes (P) Ltd. 
7. Essar Steel Limited(Er Hazira Pipes Mill) 
8. Gaurang Products Pvt Ltd. (Ast Group) 
9. Goodluck Steel Tubes Ltd. 
10. Hi Tech Pipes Limited 
11. Indus Tube Limited 

12. Jindal Industries Ltd 
13. Jindal Pipes Ltd. 
14. Jindal Saw Ltd (Kosi Works) 
15. Jotindra Steel & Tube Ltd 
16. Lalit Pipes and Pipes Ltd. 
17. Maharashtra Seamless Ltd. 
18. Man Industries (India) Ltd. – Pithampur 
19. Man Industries (India) Ltd. Anjar 
20. Mukat Tanks & Vessels Ltd. 
21. Nezone Tubes Limited 
22. North Eastern Tubes Limited 
23. Pratibha Industries Limited 
24. Pratibha Pipes & Structural Ltd. 
25. Psl Ltd (Chennai) 
26. Psl Ltd (V1, V2 & Nc) 

27. Rama Steel Tubes Ltd. 
28. Ratnamani Metals and Tubes Ltd. 
29. Ravindra Tubes Limited 
30. Samshi Pipe Industries Limited 
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31. Surya Roshni Ltd. 
32. Swastik Pipes Ltd. 
33. Utkarsh Tubes & Pipes Ltd. (Formly Bmw) 
34. Welspun Corp. Limited (Dahej) 
35. Zenith Birla (India) Limited 

       ii) Pipe & Tubulars To A.P.I. Standards 

1. Arcelormittal Tubular Products Roman Sa, Romania 
2. Bhel (Trichy),India 
3. Dalmine Spa (Enquiry To Tenaris),UAE 
4. Eewkorea Co. Ltd (Germany), Korea 
5. Eew Korea Co. Ltd. (Korea), Korea 
6. Eisenbau Kramer Gmbh, Germany 
7. Hyundai Rb Co. Ltd. South Korea 
8. Ilva Lamiere E Tubi Srl (Enq To Ilva Spa, Italy 
9. Inox Tech. Spa, Italy 
10. Ismt Ltd. Ahmedngr, India 
11. Ismt Ltd. Baramati, India 
12. Jindal Pipes Ltd., India 
13. Jindal Saw Ltd. (Kosi Works), India 
14. Jindal Saw Ltd. (Nashik Works), India 
15. Lalit Pipes and Pipes Ltd. India 
16. Maharashtra Seamless Ltd., India 
17. Man Industries (I) Ltd. (Pithampur), India 
18. Mukat Tanks & Vessels Ltd., India 
19. Pratibha Industries Limited, India 
20. Ratnamani Metals and Tubes Ltd., India 
21. Siderca S.A.I.C (Enquiry Totenaris), UAE 
22. Sumitomo Metal Ind. Ltd., India 
23. Surya Roshni Ltd., India 

        24. Swastik Pipes Ltd, India 
25. Tata Steel Uk Limited (Formerly C702) 
26. Tubos De Acero De Mexico Sa (Enq. Tenaris), UAE 
27. Tubos Reunidos Sa Spain 
28. Umran Steel Pipe Inc (Turkey), Turkey 
29. Valcovny Trub Chomutov, Czech Republic 
30. Vallourec and Mannesmann Tubes, France 
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31. Welspun Corp Limited (Dahej), India 

       iii) Pipe/Tube CS (Seamless) To ASTM STDs 

1. Arcelormittal Tubular Products Roman Sa, Romania 
2. Bhel (Trichy), India 
3. Changshu Seamless Steel Tube Co. Ltd., China 
4. Dalmine Spa (Enquiry To Tenaris, UAE 
5. Heavy Metals & Tubes Limited (Mehsana), India 
6. Ismt Ltd. Ahmedngr, India 
7. Ismt Ltd. Baramati India 
8. Jfe Steel Corporation, UAE 
9. Jindal Sdaw Ltd (Nashik Works) India 
10. Klt Automotive and Tubular Products Ltd., India 
11. Mahalaxmi Seamless Limited, India 
12. Maharashtra Seamless Ltd, India 
13. Products Tubulares S.A.U, Spain 
14. Ratnadeep Metal Tubes Ltd., India 
15. Staineest Tubes Pvt Ltd., India 
16. Sumitomo Metal Ind. Ltd., India 
17. Tubos Reunidos Sa Spain 
18. Valcovny Trub Chomutov, Czech Republic 
19. Vallourec Andmannesmann Tubes France 
20. Yangzhou Chengde Steel Pipe Co. Ltd Dubai (UAE) 

     iv) Pipe Carbon Steel (Welded) To ASTM STDs 

1. Eew Korea Co. Ltd. (Germany), Korea  
2. Eew Korea Co. Ltd. (Korea), Korea 
3. Eisenbau Kramer Gmbh, Germany 
4. Hyundai Rb Co. Ltd., South Korea 

5. Inox Tech. Spa, Italy 
6. Jindal Saw Ltd (Kosi Works), India 
7. Lalit Pipes and Pipes Ltd., India 
8. Man Industeries (I) Ltd.(Pithampur), India 
9. Man Industries (India) Ltd. Anjar, India 
10. Mukat Tanks & Vessels Ltd., India 
11. Ratnamani Metals And Tubes Ltd., India 
12. Sumitomo Metal India Ltd., India 
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13. Tata Steel Uk Limited 

  v) Valve 

a) Globe Valves 

1) M/S BDK (New Delhi) 
2) M/S Datre Corpn (Calcutta) 
3) M/S KSB Pumps (New Delhi) 
4) M/S L&T (New Delhi) 
5) M/S Neco Schuber & Salzer Ltd. (New Delhi) 
6) M/S Niton Valve (Mumbai) 
7) M/S Ornate Valves (Mumbai) 
8) M/S Panchavati Valves (Mumbai) 
9) AV Valves Ltd. 
10) BHEL (Trichy), India 
11) Econo Valves Pvt Ltd, India 
12) Fouress Engg (I) Ltd (Aurangabad) 
13) Guru Industrial Valves Pvt Ltd 
14) Leader Valves Ltd, India 
15) NSSL Ltd. (Neco Schubert & Salzerltd) 
16) Oswal Industries Ltd, India 
17) Petrochemical Engineering Enterprises, India 
18) Sakhi Engineers Pvt Ltd 
19) Shalimar Valves Pvt Ltd 
20) Steel Strong Valves India Pvt Ltd, India 
21) Petro Valves Pvt. Limited, Ahmedabad 
 
b) Check Valves 

1. M/s Advance Valves Pvt. Ltd., Noida 
2. M/s Aksons & Mechanical Enterprises, Mumbai 
3. M/s Larsen & Toubro Limited (M/s Audco India Limited, Chennai) 
4. M/s AV valves Ltd., Agra 
5. M/s BDK engineering India Ltd., Hubli 
6. M/s BHEL,OFE &OE Group, New Delhi 
7. M/s Datre Coroportion Limited, Calcutta 
8. M/s Leader Valves Ltd., Jalandhar 
9. M/s Neco schubert &Salzer Ltd., New Delhi 
10. M/s Niton Valves Industries (P) Ltd., Mumbai 
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11. M/s Precision Engg.Co., Mumbai 
12. Econo Valves Pvt Ltd, India 
13. Fouress Engg (I) Ltd (Aurangabad) 
14. KSB Pumps Ltd (Coimbatore), India 
15. NSSL Ltd. (Neco Schubert & Salzerltd) 
16. Oswal Industries Ltd, India 
17. Panchvati Valves & Flanges Pvt Ltd, India 
18. Petrochemical Engineering Enterprises, India 
19. Sakhi Engineers Pvt Ltd 
20. Shalimar Valves Pvt Ltd 
21. Steel Strong Valves India Pvt Ltd, India 
c) Plug Valves 

1. M/s Breda Energia Sesto Industrial Spa, Italy 
2. M/s Fisher Sanmar Ltd., Chennai 
3. M/s Larsen & Toubro Ltd., New Delhi 
4. M/s Nordstrom Valves, USA 
5. M/s Serck Audco Valves, UK 
6. M/s Sumitomo Corporation India Pvt. Ltd., New Delhi 
7. M/s Z Corporation, Korea 
8. M/s Hawa Valves (India) Pvt. Ltd., Mumbai 
9. M/s Steel Strong Valves India Pvt. Ltd., Navi Mumbai 
10. M/s Econo Valves 
11. M/s Flow-Serve PTE (Mfr. SERCK), India 

 
d) Ball Valves 

1. M/s Hawa Valves (India) Pvt. Ltd, Navi Mumbai 

2. M/s Larsen & Toubro, Delhi 

3. M/s Microfinish Valves Pvt. Ltd., Noida 

4. M/s Oswal Industries Ltd., Gandhi nagar 

5. M/s Virgo Engineers Ltd., Delhi 

6. M/s Boteli Valve Group Co. Ltd., China 

7. M/s Cameron (Malaysia) SDN BHD, Malaysia 

8. M/s Dafram S.P.A., Italy 

9. M/s Fangyuan Valve Group Co. Ltd., China 
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10.M/s Franz Schuck GmbH, Germany 

11.O.M.S. Saleri (Italy) 

12.Pibi Viesse S.P.A (Italy) 

13.Nuovo Pignone (Italy) 

14.Perar S.P.A (Italy) 

15.Pietro Fiorentini (Italy) 

16.Cooper Cameron Valv Italy SRL-FRM, Itly 

17.Petrol Valves SRL 

18.Tormene Gas Technology S.P.A (VALVITALIA) 

19. AB Industries, Ahmedabad 

20. Norflow Controls, Ahmedabad,  

21. Niton Valves Inds. Pvt. Ltd., Mumbai 

22. Steel Strong Valves (I) Pvt Ltd., Navi Mumbai, 

23. Dembla Valves Ltd, Gurugram 

24. Hawa Engineers Ltd, Ahmedabad 

25. Micon Engineers(hubli) Pvt Ltd, Dharwad

26. V A Valves, Jalandhar, 

27. PHBB Valves Pvt Ltd, Maharashtra 

28. * Or as per attached Technical Criteria. 
 

    vi) Split Tee 

1) M/s Ipsco, Canada 

2) M/s TD Willamsons, USA 
 
3) M/s Pipefit Engineers 
 
4) M/s Sawan Engineers 
 
5) M/s Furmanite International Ltd. 
 
6) M/s VKVC 
 
7) M/s Bhotika 
 
8) M/s Huwelco Inc. 
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9) M/s Plant-Tech 

 

vii) Flow Tee 

 1) M/s Coprosider SPA, Italy 

 2) M/s GEA Energy System India Limited, Chennai 

 3) M/s Multitex Filteration 

 4) M/s Pipeline Engineering, UK 

 5) M/s Scomark Engg. Limited (U.K.) 

 6) M/s Skeltonhall Limited, Engaland(U.K.) 

 7) M/s Technospecial SPA, Italy 

 8) M/s Tectubi SPA, Italy 

 9) M/s RMA Germany 

 10) M/s Pipefit Engineers Pvt. Ltd 

 11) M/s Sawan Engineers Pvt Ltd 

 12) M/s United Forge Industries 

13) * Or as per attached Technical Criteria. 

viii) Flanges 

 1. M/s Aditya Forge Ltd., Vadodara 

 2. M/s Amforge Industries Ltd., Mumbai 

 3. M/s CD Engineering Co., Ghaziabad 

 4. M/s Echjay Forgings Pvt. Ltd. (Bombay), Mumbai 

 5. M/s Echjay Industries Ltd., Rajkot 

 6. M/s Forge & Forge Pvt. Ltd., Rajkot 

 7. M/s Golden Iron & Steel Works, New Delhi 

 8. M/s JK Forgings, New Delhi 

 9. M/s Metal Forgings Pvt. Ltd., Mumbai 

 10. M/s Perfect Marketings Pvt. Ltd., New Delhi 

 11. M/s Sky Forge, Faridabad 
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 12. M/s S&G, Faridabad 

 13. Chaudhry Hammer Works Ltd, India 

 14. JAV Forgings (P) Ltd, India 

 15. Kunj Forgings Pvt Ltd, India 

 16. MS Fittings 

 17. R.N. Gupta & Co. Ltd, India 

 18. R.P. Engineering Pvt Ltd, India 

 19. Sanghvi Forgings & Engineering Ltd 

 20. Shri Ganesh Forgings Ltd., India 

 21. Uma Shankar Khandelwal & Co., India 

 22. Sawan Engineers, Baroda 

 23. Stewarts & Lloyds of India Ltd., Kolkata 

 24. Engineering Services Enterprises 

 25. Pipefit Engineers Pvt. Ltd. 

 26. Utsah Engineering Pvt Ltd 

 27. Vivial Forge Pvt Ltd 

 28. Norma (India) Ltd 

 29. United Forge Industries 

 30. * Or as per attached Technical Criteria.  

 

ix) Fittings 

 1. M/s Commercial Supplying Agency, Mumbai 

 2. M/s Dee Development Engineers Ltd. 

 3. M/s Eby Industries, Mumbai 

 4. M/s Flash Forge Pvt. Ltd., Vishakhapatnam 

 5. M/s Gujarat Infra Pipes Pvt. Ltd., Vadodara 

 6. M/s M.S. Fittings Mfg. Co. Pvt. Ltd., Kolkata 

 7. M/s Stewarts & Lloyds of India Ltd., Kolkata 
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 8. M/s Teekay Tubes Pvt. Ltd., Mumbai 

 9. M/s Pipe Fit, Baroda 

 10. M/s Sky Forge, Faridabad 

 11. M/s S&G, Faridabad 

 12. M/s Sawan Engineers, Baroda 

 13. Eby Fasteners, India 

 14. Leader Valves Ltd, India 

 15. R.N. Gupta & Co. Ltd, India 

 16. Exten Engg Pvt Ltd 

 17. Sivananda Pipe & Fittings Ltd 

 18. Vivial Forge Pvt Ltd 

 19. Janta Engineers & Company (Iron) 

 20. United Forge Industries 

 21. * Or as per attached Technical Criteria. 

 

 

 
 

     x) Gaskets 

1. IGP Engineers (P) Ltd., Madras 
2. Madras Industrial Products, Madras 
3. Dikson & Company, Bombay 
4. Banco Products (P) Ltd., Vadodara 
5. Goodrich Gaskets Pvt Ltd 
6. Starflex Sealing India Pvt Ltd, India 
7. Teekay Meta Flex Pvt Ltd 
8. UNIKLINGER Ltd 
9. HEM Engg. Corp. 

     10. Unique Industrial Packing Pvt. Ltd. 
 

    xi) Fasteners 
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1. Nireka Engg. Co. (P) Ltd., Calcutta 
2. Precision Taps & Dies, Bombay 
3. AEP Company, Vithal Udyog Nagar 
4. Fix Fit Fasteners, Calcutta 
5. Precision Engg. Industries, Baroda 
6. Echjay Forgings Pvt. Ltd., Bombay 
7. Capital Industries, Bombay 
8. Boltmaster India Pvt Ltd, India 
9. Deepak Fasteners Limited, India 
10. Fasteners & Allied Products Pvt Ltd, India 
11. Hardwin Fasteners Pvt Ltd, India 
12. J.J. Industries, India 
13. Multi Fasteners Pvt Ltd, India 
14. Nexo Industries, India 
15. Pacific Forging & Fasteners Pvt Ltd, India 
16. Pioneer Nuts & Bolts Pvt Ltd, India 
17. Precision Auto Engineers, India 
18. President Engineering Works, India 
19. Sandeep Engineering Works, India 
20. Syndicate Engineering Industries, India 

     xii) Welding Electrodes 
 

        For Mainline - Root: Lincoln, and Other passes: Lincoln. 
For Piping- Root: Lincoln, Other passes: Lincoln, D&H or equivalent make. 
 

   xiii) Fire Fighting 

Equipments 

a) Fire 

Extinguishes 

1. Avon Services (Production & Agencies) Pvt. Ltd., Bombay 
2. Kooverji Devshi & Co., Bombay 
3. Zenith Fire Services, Bombay 
4. Safex Fire Services, Bombay 

        5. Reliable (Fire Protection) India Ltd., Bombay 
6. Brij Basi Hi 
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7. Tech Udyog 
8. Bharat Engg Works, India 
9. Gunnebo India Ltd 
10. Nitin Fire Protection Industries Ltd, India 
11. Supremex Equipments, India 
12. Vimal Fire Controls Pvt Ltd., India 

b) Fire Hydrants, Monitors, Deluge Valve, Nozzles 

1. Zenith 
2. Minimax 
3. Newage 
4. HD Fire 
5. Vijay Fire 
6. Asco Strumech Pvt Ltd, India 
7. Brij Basi Hi 
8. Tech Udyog 
9. Gunnebo India Ltd 
10. Nitin Fire Protection Pvt Ltd 
11. Shah Bhogilal Jethamal & Brothers 
12. Venus Pumps & Engineering Works 

c) RRL Hose 

1. Jayshree 
2. Newage 

d) Hoses 

1. Ashit Sales Corporation, Bombay 
2. Royal India Corporation, Bombay 
3. Gayatri Industrial Corporation 
4. Simplex Rubber Products Ltd., Ahmedabad 
5. Zaverchand Marketing Pvt. Ltd., Baroda 
6. Presidency Rubber Mill, Calcutta 
7. The Cosmopolite, Calcutta 

        8. Simplex Rubber Products, Thane 
e)  Hose Delivery 

1. Chhatarya Rubber & Chemical Industries, 
2. Nitin Fire Protection Industries Ltd, India 
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f)  Fire Hose Accessories 

1. Asco Strumech Pvt Ltd 
2. Brij Basi Hi-tech Udyog 
3. Gunnebo India Ltd 
4. Shah Bhogilal Jethamal & Brothers 
5. Vimal Fire Controls Pvt Ltd., India 

g) Heat Shrinkable Sleeves 

1. Covalence Raychem (Berry Plastics Corporation) 
2. Canussa – CPS 
 
3. CYJ Changtong New Material company 

h) Cold Applied Tapes 

1. Denso GmBH 
2. Polyken (Berry Plastics Corporation) 

i)  PUR Coating 

1. Powercrete (Berry Plastics Corporation) 
 

j) Casing End Closure 

1. Raci, Italy 
2. Raychem RPG Limited 

k) Casing Insulators 

1. Raci, Italy 
2. Raychem RPG Limited 

l)  Rockshield 

1. Raychem RPG Limited 
 
m) Warning Tape /Mesh 

1. Sparco Multiplast Pvt. Ltd., Ahmedabad 
2. M/s Raychem RPG Limited 
3. Singhal Industries Private Limited 

n) High Build Epoxy Coating 
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1. Berry Plastics – Powercrete 
2. Specialty Polymer Canada 
3. Denso Protal, Canada 

o) Casing Insulators 

1. Raci, Italy 
2. Raychem RPG Limited 
3. Veekay Vikram 

          xiv) DRY GAS FILTER & FILTER SEPERATOR 

1. Grand Prix Fab (Pvt.) Ltd.(New Delhi) 

2. Perry Equipment, USA 

3. Faudi Filter, Germany 

4. Forain S.r.l., Italy 

5. ABB, Faridabad 

6. Burgess Manning, USA 

7. Multitex Filtration Engineers India 

8. Triveni Plenty Engg. Ltd. (New Delhi) 

9. Siirtec International Contractor S.P.A (Italy) 

10. Flashpoint, Pune india 

11. Filteration Engineers (I) Pvt Ltd, India 

12. Gujarat Otofilt, India 

13. Tormene Gas Technology 

14. Ultrafilter (India) Pvt Ltd, India 

15. Ravi Techno Systems Pvt Ltd, India 

16. Siirtec Nigi S.P.A 

17. Filtan Filter Anlagenbau Gmbh 

18. Fairley Arlon BV 

19. PECO Facet 

20. EPE Epenstenner GMBH 

21. Filtrex srl 

22. Petromar Engineered Soln 
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23. Plenty Filter 

24. Eurofiltec 

25. PTI Technologies Inc 

  xv) FILTER ELEMENT 

1. Peco – Facet 

2. Velcon 

3. Pall – Filterite 

4. Burgress Manning 
 

xvi) NDT Agency 

 1. NDT Services, Ahmedabad 

 2. GEECY Industrial Services Pvt. Ltd., Mumbai 

 3. Corrosion Control Services, Mumbai 

 4. Perfect Metal Testing & Inspection Agency, Calcutta 

 5. Inter Ocean Shipping Co., New Delhi 

 6. RTD, Mumbai 

 7. Sievert, Mumbai 

 8. X-Tech, Vizag 

 
 #Note:–  If NDT services not provided by above recommended agency, Then   
                               contractor will engage the other NDT agency shall be accepted  
                              subjected to the valid applicable license (BARC) and Satisfactory  
                              performance. 
 
 
xvii) Long Radius Bends 

 1. M/s BHEL, Trichy, Tamilnadu 

 2. M/s Jindal SAW Limited, (Koshi Works), U.P. 

 3. M/s PSL Limited, Gandhidham, Gujarat 

 4. M/s Welspun, Gujarat 

 5. M/s Fabricon, Belgium 

 6. M/s Sawan Engineers Pvt Ltd 

 7. M/s Gujarat Infra 
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 8. M/s P K Tubes 

 9. M/s DEE Development 

 10. Pipefit Engineers Pvt. Ltd. 

 11. United Forge Industries 

 12. * Or as per attached Technical Criteria. 

 
xviii) PIG LAUNCHERS/ RECEIVERS/ PIG SIGNALERS 

 1. Bassi Luigi Fittings B.V., Holland 

 2. BRAUN STAHL PIPE TEC, GERMANY 

 3. FORAIN, ITALY 

 4. Fluidel SRL, ITALY 

 5. RMA Maschinen- und, GERMANY 

 6. Siiritec Nigi, Itlay 

 7. SCHUCK ARMATUREN, GERMANY 

 8. T.D. Williamson Inc., USA 

 9. Tectubi SPA, Italy 

 10. Taylor Forge Engineering System INC, USA 

 11. Tormene Americana S.A. (Argentina) 

 12. Tormene Gas Technology S.p.A., Italy 

 13. PIPELINE ENGINEERING, UNITED KINGDOM 

 14. Krohne, Oil & Gas BV, Drive Houston, 

 15. Multitex Filtration Engrs. Ltd, New Delhi 

 16. BGR ENERGY SYSTEMS LIMITED New Delhi 

 17. Glapwell Contracting Services Ltd. UK 

 18. FULGOSI GIOVANNI S.n.c di Corrado & C, ITALY 

 19. VEEKAY VIKRAM & CO, GUJARAT 

 20. GBM S.R.L, ITALY 

 21. Multitex Filtration Engineers Ltd., India 

 22. Cardew Ltd., Alexeander 
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 23. Forain S.R.L. 

 24. GD Engineering, India 

 25. Pipeline Engineering, UK 

 26. Bliss Anand Pvt Ltd 

 27. Control Plus Oil and Gas Solutions Pvt Ltd 

 28. Grand Prix Engineering Pvt Ltd 

 29. VEE Kay Vikram & Co. LLP 

 30. Oswal Infrastructure Pvt Ltd 

 31. * Or as per attached Technical Criteria. 
 

   xix) HOT TAPPING VENDERS  

1.  Furmanite International Ltd.

2.  Huwelco Inc. 

3.  Unique Hydrographics 

4.  Conmate Energy 

5.  Propipe SL 

6. Plant-Tech 

7. TDW

xx) INSULATING JOINTS 

1.  IGP Engineers Pvt Ltd

2. Advance Electronic Systems 

3. * Or as per attached Technical Criteria.
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2. LIST OF MATERIALS OF RECOMMENDED BRAND AND/ OR 
MANUFACTURE 

    B. (CIVIL & STRUCTURE) 

Unless otherwise specifically mentioned in the Schedule of Items, 
Contractor has to use materials as listed below,  of only these brand 
names/Company's names, which are mentioned in the approved list for civil, 
water supply and sanitary items thereon. 

CIVIL 

Sr. No. Items/ Name of 
Products 

Make/ Brands/ Manufactures 

1. Reinforcement Steel TATA,SAIL,RINL,IISCO,RATHI 

2. Cement Ambuja, ACC, JK, Grasim, Ultratech, Birla, L&T, Or 
Approved Equivalent Cement make 

3. Structural Steel TATA,SAIL,RINL,IISCO,ESSAR,  ISPAT 

4. 

Pre- engineered 
building (PEB) firms 

Kirby Building system India ltd ,Interach Building 
Product limited, Tata blue scope steel ,Lloyd 
Insulation India ltd, Everest Industries. Ltd. Modern 
Prefab System Pvt Ltd,Aster Building Solution 
Pvt.Ltd, Octamec Engineering Ltd,Jindal Mectec Pvt 
Ltd,Fedders Lioyd Corporation Ltd. 

5. Structural Steel Tubes
ISI Marked 

TATA, JINDAL , SURYA , SWASTIK 

6. 

(a) Zincalume 
colour coated 
steel 
sheet(COIL) 

(b) Profile of 
Sheet(as per 
tender 
specification) 

(a)Tata Blue scope, Dongbu Steel ,Union Steel, 
JSW STEEL Ltd. 

Kirby Building system India ltd ,Interach Building 
Product limited, Tata blue scope steel ,Lloyd 
Insulation India ltd, Everest Industries. Ltd. Modern 
Prefab System Pvt Ltd,Aster Building Solution 
Pvt.Ltd, Octamec Engineering Ltd,Jindal Mectec 

7. Polycarbonate Sheet Sabic Innovative Plastic , Everest 

8. 

Mineral wool for 
thermal insulation of 
ceilings 
( Under deck insulation) 

Rock wool (india) Ltd. Minwool Rock Fibres Ltd., 
Lloyd 
Insulation, 

9. 
Rolling shutters(ISI 
marked) 

Swastic, Hercules, Shubdwar, M/s Bharat 
Rolling Shutters Industries Agra, Bengal Rolling 
Shutter Rama Rolling Shutter Works, Gandhi 
Entrance Automations Private 
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10. 
Wind driven air 
Ventilators 

Apurva Enterprises (Mumbai), 
SVS Wind Driven Turbo 
Ventilator(Ahmadnagar),Real Green Engineers 
Pvt.Ltd. Bangalore;Sun Green Ventilation system 
Mumbai, Multi colour, Anchit Ispat Pvt 
Ltd. (Faridabad), 

11. 

Synthetic Enamel Paint
(1st quality only) 

ICI Paint (Dulux), Asian Paint (Apcolite), Berger
Paints 
(Luxol). 
Goodlass Nerolac Paints (Nerolac), Jenson & 
Nicholson Paints Ltd (Borolac), Shalimar, 

12. G.I SHEET ESSAR,JSW,,SAIL

13. Sheeting Screw Corroshield, Buildex,

14. Chemical for 
Antitermite treatment 

DE- NOCIL Bombay, Pest Control of India, Trishul

15. 

Factory made Panelled
Door shutter 

M/s Goel Brothers Raipur New Industrial Area
Raipur (CG) 
M/s Hindustan Housing factory Ltd- New Delhi 
M/s Delhi Construction Eqpt Sadar Bazar Delhi 
M/s Joinery manufacturing Co Calcutta 
M/s Goyal Industries Faridabad 
M/s Surbhi Metal (India) Ltd, Jodhpur 

16. 

Flush doors IS-2191, 
2202 

M/s Mysore Wood Products
M/s Laxmi Doors, Faizabad Road, Chinhat, 
Lucknow 
M/s Merino flush doors 
M/s Poineer Timber Products, Chandigarh, M/S 
Goyal Industries Faridabad 

17. 
Fly proof doors (Made
out of solid block 
marine grade) 

M/S Laxmi Doors, Faizabad Road, Chinhat, 
Lucknow, Northern doors Kanpur 

18. 

Natural Fibre Thermo
Composite door/window 
shutter & frames, 
roofing sheets etc 

Durosam

19. PVC Panel Door (Solid 
Core) 

Rajshri Plastiwood Limited, Sintex, Hindopan, 
Marino 

20. 
Pressed steel door 
frames/ cupboard and 
window frames 
(manufacturers) 

M/s SAIL, M/s TATA
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21. Pressed steel door frames/ 
cupboard and 
window frames 
(fabricators) 

M/s Loyal safe works Mayapuri, N/Delhi 
M/s Multiwyn Industrial Corpn Calcutta 
M/s Metal Window Corpn N/Delhi 
M/s Chhabra Steel Udyog, 260 Sadar Bazar, Meerut 
Cantt 
M/s Delite safe works, Rani Jhansi Road, N/Delhi M/s 
Ishwar Industries, 175/A Bombay Bazar, Meerut Cantt 
M/s Chandni Industries, J-142, Patel Nagar 1st, 
Ghaziabad. 

22. Steel Windows, 
Ventilators(as per IS- 
1038 of 1983) & frames 
pressed steel door/window

M/S Multiwyn Industrial Corpn 
Calcutta M/S Metal Window Corp 
N/ Delhi Govind Enterprises, Delhi 
M/S Chhabra Steel Udyog 260, Sadar Bazar, Meerut 
Cantt, Agent steel MFG Pvt Ltd, Ahmedabad, Godrej, M/S 
Chandni Industries, J-142, Patel 

23. AI Section for AI Door/ 
Window/ Partitions 

Hindalco, Indal, Ajit India, Jindal 

24. AluminumI Door/ 
Window/ Glazing 
Fabricated and Anodized 

M/s Ahlcon 
M/s Alumilite Pvt Ltd, M/s Ajit 
India Pvt Ltd, 
M/s Ramniklal S Raste Agra, Argent Industries, M/s 
Aluminium Tech Industries, I-2249 DSIDC Narela, Delhi, 

25. Aluminium  door and 
windows Fittings 

M/s Elite Enterprises C/6 Shalimar Hardware 
133, Jarg Mahal, Dhobitalao Mumbai 400002. M/s Mohan 
Metal Industries 178/2-A, Bhole Nath Nagar, Shahadara, 
Delhi 110032. 

26. Automatic Glass Door Ditec (Gandhi) 

27. Aluminium Grill Alu Grill, Arihant Aluminium Corporation, Decogrille 

28. Door Closer Everite, Golden, Gandhi 

29. Floor Spring Prabhat,Everite 

30. Builders Hardware M/s Golden Industries Pvt. Ltd., Everite, 
Solo, Hardwyn 

31. Plywood for general 
purpose 
(IS-303) 

National Plywood Inds Pvt Ltd, S Fancy lane, 8th floor 
Calcutta-700001, 

32. Pre laminated Particle 
board 

Kitply, Bhutan board, Ecoboard, Novapan, Archid 
ply, Merinova, Merino 

33. Laminated Sheets Formica, Merino Lam, Greenlam, National 

34. Modular Partitions Godrej, Blowplast 

35. False Ceiling (Mineral 
Fibre Board) 

Armstrong, , Daiken, Luxalon, Llyods, 
Gypboard,Trac,Aerolite 

36. False Ceiling (POP/ 
Gypsum Board) 

Gypboard, Anchor ceiling tiles, LA 
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37. Aluminium False 
Ceiling 

Lloyds,Armstrong,Luxlon,Trac 

38. Flooring Tiles ( Mosaic 
/ Terrazzo / PCC ) (1st 
quality only) 

M/S Mehtab Tiles, NITCO, Royal Tiles, Gem 
Tiles, Hindustan Tiles, M/S National Tiles & Industries, 
Ultra Tiles 

39. Glazed Ceramic  Tiles, 
Non-Skid  (Floor/Wall), (1st
quality only) 

Kajaria, Somany, NITCO. Murudeshwar Ceramic 
Ltd ( Navin Diamond tile ), Johnson ( Marbonite ), Marbito, 
Somany, Orient, Asian 

40. Vitrified/ Designer 
Vitrified Tiles 
(1st quality only) 

Asian, Marbonite (Johnson), Kerrogres 
(Kajaria), NITCO, Orient 

41. PVC Tiles/Flooring (IS 
3461) 
(1st quality only) 

Marblex Tiles, Krishna Tiles, Polyfin, 
Armstrong, Wonder floor. 

42. False Flooring Godrej or equivalent 

43. Glass Mosaic Tiles 
(1st quality only) 

Paladio, Coral, Accura, Bisazza, Italia, Mridul. 

44. Designer Paver Tiles/ 
Interlocking tiles ISI 
marked/ Grass-jointed 
Tiles 

Pavit, Ultra, Hindustan, Eurocon, Vyara, National 
Tiles, Gem, Unistone, Konkrete, Unitile 

45. Glass reinforced Paver 
block 

Unistone or equivalent 

46. Wall care Putty for 
Base preparation 
(1st quality only) 

Birla Wall care putty,  Berger, Jenson & 
Nicholson, JK White 

47. White Cement 
(1st quality only) 

Birla, JK 

48. Cement based Paints 
(1st quality only) 

Super Snowcem, Duracem, Super Acrocem. 

49. Dry Distemper / Oil 
bound Distemper (1st 
quality only) 

Goodlass Nerolac Paint, Shalimar Paint, 
Jenson & Nicholson, Asian Paint, Berger. ICI 

50. Acrylic Washable 
Distemper 
(1st quality only) 

Asian, Berger, ICI Dulux, Jenson & 
Nicholson, Nerolac,Shalimar,Garware 
& Goodlass 

51. Plastic Emulsion Paint
(1st quality only) 

Asian, Berger, ICI, Nerolac, Jenson & 
Nicholson, Shalimar,Garware & Goodlass 

52. Exterior Acrylic 
Emulsion 
(1st quality only) 

ICI (Weathercoat),  Excel (Nerolac),  Apex 
(Asian), Berger, Jenson & Nicholson, 
Shalimar,Garware & Goodlass 

53. Polymer based Paint STP,CICO

54. Textured Paint / Wall 
Tile 
(1st quality only) 

Unitile, Heritage, Spectrum, Iokos, Acropaints, Asian
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55. Flexible board for 
Expansion joint 

STP or equivalent

56. Grout Shrinkomp,Fosroc,Fairmate
57. Integral water proofing

compound 
STP, Pidilite, Fosroc, CICO, Sika. 

58. Concrete Admixture Pidilite, Fosroc, CICO, Sika.
59. Water proofing for 

cementitions surface 
IS-2645 

Acrocrete & Acrocote, CICO, Fosroc, STP 

60. Bituminous Product M/s Faridabad Spinning & Woolen Mills Pvt 
Ltd, 837, SP Mukherjee Marg Delhi, 
M/s STP Ltd (Formerly Shalimar Tar Products) M/s 
Bitufelt Pvt Ltd 123/377 Fazalm Ganj Kanpur 
208012, Texas, Texas India Ltd, 

61. Hardeners Ironite, Ferrok, Hardonate

62. Construction 
Chemicals 

Choksey, CICO, Forsroc, Sika 

63. Non Metalic Surface 
Hardners 

CICO, Fosroc, STP, Sika

64. Corrugated,  Semi 
Corrugated  &  AC 
Sheets (IS-459- 
1970,IS-2098) 

M/s Everest Bldg Products Ltd Jata Sankar 
Bosa Marg 
Muland (west) Bombay 400080, 
M/s Ramco AC Sheets “SWASTIK”, 
M/s Eternit Everest Ltd, UP Asbestos Ltd 

65. GI Sheet ISI Marked Multicolor, TATA, Bluescope, JSW, Colour 
Plus, Interarch, Lloyds, Jindal, 

66. Sheet Glass /Structural
Glazing 

Hindustan Pilkington Glass Works, Saint Gobain, Modi

67. 
Multiell / Multiwall 
Polycarbonates Panel 

M/s Coxwell Domes Engineering 
, Delhi, M/s Lexan , M/s Gallina 
India Pvt. Ltd. 

68. Stainless Steel 
Cladding 

Jindal

69. Punch Tape 
Concertina Coil 

Global Technocrat, S.G.Engineers Delhi 

70. 
Punch Tape In Plastic
Spool 

Global Technocrat, S.G.Engineers Delhi 

71. Stainless Steel Railing Jindal

72. FRP/ HDPE Garbage
Bins 

Sintex, Swift, Nutech, Sheetal

73. Thermoplastic Road 
Marking Paint 

Shalimark (STP)

74. Bollard STP

75. Cateye TATA, STP 

 Readymade Speed 
B k

STP 

77. Fountain Ripples, Green Evolutions, Agritech Services, Premier 

78. Multi-Vent Multicolor 
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79. 

Sanitary ware Neycer Kermag (standard), Hindustan 
Sanitary Ware (Ist quality), Parryware 
(superfine), Cera (Ist quality), Classica (Ist / 

 
80. 

WC seat cover ISI 
Marked 

Parryware, Neycer Kermag (standard), 
Hindustan Sanitary Ware (Ist quality), Cera (Ist quality), 
Classica (Ist / standard) 

 
81. 

PVC Flushing Cistern 
IS: 774-1984 (ISI Certified)

Parryware, Hindustan Sanitary Wares, Cera. 

 
 
82. 

Faucets & Taps, Stop 
Valves & Pillar Taps, 
Surgical basin mixer, 
Shower rose etc. 

Gem, Parko, Parryware, HSW, Jaquar,Orient 

 
83. 

Kitchen Stainless Steel 
Sink 

Diamond, Nirali, Neel Kanth, Jayna 

 
84. 

Looking Mirror Saint Gobain, Modi Float, Triveni Float Glass, Crown, 
Atul,Ashai 

 
85. 

Ready-made Bathroom 
Cabinets 

Commander Gratings (I) Pvt Ltd, Gratolite 
Cabinet, A- 
4 Sector Viii Noida-202701, Alpina, Cera. 

86. Float Valve Leader, Bombay Metal & Alloy Co, Bombay superflow. 

 
87. 

SGSW Pipes (IS-651) 
ISI Marked 

Perfect Agra, Devraj Ind Gaziabad, Buran, RK, Prince, 

 
88. 

CI (Centrifugally Cast) 
Pipes for sewage disposal 
ISI marked 

NICCO, SRIF, A-1 Singhal Casting Co Agra, Jindal 
Saw, Kesoram, NECO 

 
 
89. 

PVC rain 
water/sewage pipes 
(IS-4985) 

Reliance, Finolex, Supreme, Kisan, 
Prince,Hindustan Plastic & machine 
corporation,Polypack industries (P) Ltd. 

 
90. 

HDPE Water storage 
Tanks (Rotational 
Moulded) 

Sintex, Swift, Nutech, Sheetal 

 
91. 

Cast Iron Pipes and 
Fittings 

Hindustan Engineering Products Company 
Calcutta, S..L.C., Standard approved manufacturers of 
any other brand of fittings 

 
92. 

RCC Pipes Indian Hume Pipe Company, Delhi / 
Allahabad / Chandigarh / Lucknow; Hindustan Pressure 
Pipes, Kolhapur; Dhere Concrete Products, Pune or any 
other approved manufacturer conforming  B.I.S. 

 
 

93. 

Brass Fittings Leader Engineering Works, Jalandhar; L & K 
Mathura; Luster Sanitary, Jalandhar; Annapurna Metal 
Works, Calcutta; Neta Metal Works, Jalandhar; Honey 
Industrial 

 
 

94. 

C.P. Fittings Ego Metal Works, Ballabhgarh; Jaquar 
Industries, Delhi; Soma Plumbing Fixtures Limited, 
Calcutta; Gem Sanitary Appliances Pvt. Ltd.,Delhi; Essco 
Sanitations, Delhi; Bilmet, 
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95. 

Stone Ware 
(Salt-Glazed) Pipes 

Hind Ceramics Limited, Orissa; Ceramic 
Industries Limited, Sambalpur; Shrikamakshi Agencies, 
Madras; Binary Udyog Pvt. Limited, Howrah; Tirumati 
Moulds Limited, Nagpur; Kiran Potteries, Hyderabad; 
Perfect Sanitary 

 
 
 

96. 

Asbestos Cement 
Pipes and Fittings 

Ganga Asbestos Limited, U.P.; Hyderabad 
Asbestos Cement Products Limited; J.K. Super Pipe 
Industries, Nanded; Konark Cement and Asbestos 
Limited, Orissa; Maharashtra Asbestos Limited, Bombay; 
Poddar Industrial Corporation, Patna; 

 
97. 

HDPE pipes and 
fittings 

ORI-PLAST,HASTI 

STRUCTURE 

Sl. No. Items/Name of 
Products 

Makes/Brands/Manufactures 

1 Structural Steel SAIL / TATA / RINL / IISCO / ESSAR / ISPAT 
 

2 Structural Steel 
Tubes ISI Marked 

TATA / JINDAL / SURYA / SWASTIK 

 
3 

Synthetic Enamel 
Paint Ist Quality only 

ICI Paint (Deluxe), Asian Paint (Apcolite), 
Shalimar Paint (Superlac), Goodlass,Nerolac 
Paint(Nerolac), Berger Paints 

 Any materials not fully specified in these specification and which may be offered for 
 use in the works shall be subject to approval of Engineer, without  which it shall not be 
 used anywhere in the construction works. 
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3.  LIST OF RECOMMENDED SUPPLIERS OF MAJOR BOUGHT-OUT 
ITEMS

C. (ELECTRICAL) 

i) Air Conditioner 

1. O General 

2. Daikin 

3. Hitachi 

ii) Batteries (Lead Acid) 

1. Amco Batteries Ltd. 

2. Exide Industries Ltd. 

3. HBLNIFE Power System Ltd. 

4. Amara Raja Batteries Ltd. 

iii) Batteries (Nickel Cadmium) 

1. Amco Batteries Ltd. 

2. HBLNIFE Power Systems Ltd. 

iv) Batteries Charger/DC-DC Converter 

1. Amara Raja Power System (P) Ltd. 

2. BCH. 
3. Chhabi Electricals Pvt. Ltd. 3. Chhabi Electricals Pvt. Ltd. 

4. Caldyne Automatics Limited 

5. Dubas 

6. HBL Nife Power Systems Ltd. 

7. Universal Industries Products 
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8. Universal Instrument Mfg Co Pvt Ltd 

v) Cable –  Fire Alarm & Communication Cables 

1. Cords Cable Industries Ltd. 

2. CMI 

3. Delton cables Ltd. 

4. ELKAY Telelinks 

5. KEI Industries Ltd. 

6. Reliance Engineers Ltd. 

vi) Cable – HT (XLPE) 

1. Universal Cable Ltd. 

2. KEI Industries Ltd. 

3. Industrial Cables 

4. NICCO Corporation Ltd. 

5. Uniflex 

6. Polycab. 

7. Torrent cables Ltd. 

vii) Cable –  LT Power and Control 

1. Cords Cable Industries Ltd. 

2. Universal Cable Ltd. 

3. KEI Industries Ltd. 

4. Havells. 

5. Delton 

6. Elkay Telelinks 

7. Evershine Electricals 

8. Ecko 

9. Ravin 

10. Rallison. 

11. Suyog 

12. Netco 

13. Uniflex 

14. Paramount 

15. Gloster 

16. Associated cables Pvt Ltd. 

17. CMI 
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18. Gemscab 

19. Industrial cables 

20. NICCO 

21. Polycab 

22. Torrent 

viii) Cable – Gland 

1. .Baliga 

2. .Comet 

3. Flexpro 

4. Flameproof 

5. FCG 

6. Electro Werke 

7. Dowels 

8. CCI 

ix) Cable –  Lugs 

1. Dowels 

2. Jainson 

3. Ismal 

x) Cable –  Tray 

1. Ercon Composites 

2. Yamuna Power & Infrastructure Ltd. 

xi) Cable Termination and Jointing Kit 

1. CCI 

2. Raychem 

3. M-Seal 

xii) Ceiling/Exhaust/Pedestal Fans & Circulators 

1. Bajaj Electricals Ltd. 
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2. Crompton Greaves Ltd. 

3. Khaitan Electricals Ltd. 

4. Havell’s 

xiii) Contractors –  AC Power 

1. Andrew Yule 

2. ABB 
3. BHEL 

4. C&S 

5. Havell’s 

6. L&T 

7. Schneider 

8. Siemens Ltd. 

9. Telemechanique 

xiv) Control Transformer 

1. AE 

2. Indushree 

3. Intra Vidyut 

4. Kalpa Electricals 

5. Transpower Industries Ltd. 

6. Siemens 

xv) DG Set 

1.  Sterling and Wilson. 

2. GD ankalesaria. 

3. Deev Genset. 

4. Jackson 

5. Sudheer Gensets. 

6. Power Engineering(India) Pvt Ltd. 

xvi) Earthing Materials 

1. Rukmani Electrical & Components Pvt Ltd. 

2. Indiana Grating Pvt Ltd. 
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3. Jef Techno Solutions Pvt Ltd 

Flame proof LDB’s/ JB,s/Control Station/ switches 

7. FCG 

8. Sudhir 

9. Prompt Engineering Works 

10. Flame Proof equipments pvt. Ltd. 

11. Baliga Lighting Equipments Pvt. Ltd. 
12. Flexpro Electricals Pvt. Ltd. 
#Note:-  If material is not supplied by above recommended manufacture 
list, Then material of other make shall  be accepted on MTC basis. 

xvii) High Mast 

1. Bajaj Electricals Limited 

2. Crompton Greaves Limited. 

3. Philips India Limited 

4. Surya Roshani 

xviii) High Voltage PCC/ MCC panels 

1. BHEL 

2. Control and Switchgear 

3. Siemens 

4. Tricolite Electrical Industries 

5. Schneider 

6. CGL 

7. L&T 

xix) Indicating Lamps 

1. Alstom Ltd. 

2. BCH 

3. L&T Ltd. 

4. Siemens Ltd. 

5. Vaishno Electricals 

xx) Indicating Meters 

1. ABB 
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2. AMCO 

3. AE 

4. Alstom Ltd. (EE) 

5. Conzerv/Schneider 

6. Elecon Measurement Pvt. Ltd. 

7. HPL Electric & Power Pvt. Ltd. 

8. MECO Instruments Ltd. 

9. Minilec 
10. Rishabh Instruments Pvt. Ltd. 

11. Trinity energy system 

12. kaycee 

13. Salzer 

xxi) Lighting Fixtures 

1. GE Lighting Pvt. Ltd. 

2. Bajaj Electricals Ltd. 

3. Crompton Greaves Ltd. 

4. Philips India Ltd. 

xxii) Lighting Fixtures – Flameproof 

1. Bajaj Electricals Ltd. 

2. Baliga Lighting Equipment Pvt. Ltd. 

3. Crompton Greaves Ltd. 

4. CEAG Flameproof Controlgear Pvt. Ltd. 

5. Flexpro Electricals Pvt. Ltd. 

6. Philips India Ltd. 

7. Sudhir Switchgears Pvt. Ltd. 

8. FCG. 

xxiii) Miniature Circuit Breakers (MCBs) and Lighting DB 

1. ABB 

2. Hagger 

3. Havell’s India Ltd. 

4. Indo Asian Fusegear Ltd. 

5. Legrand 
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6. MDS Switchgear Ltd. 

7. Schneider 

8. Siemens Ltd. 

9. HPL 

xxiv) Moulded Case Circuit Breaker (MCCBs) 

1. ABB 
2. Andrew yule 
3. Larsen & Toubro 

4. Schneider 

5. Siemens 

6. Control and Switchgear 

xxv) Protection Relays – Thermal 

1. BCH 

2. L&T Ltd. 

3. Siemens Ltd. 

4. Telemenchanique & Controls (India) Ltd. 

xxvi) Low Voltage Power Control Center (PCC)/ MCC/ PDB/ MLDB/ LDB 

1. ABB 

2. BCH 

3. C & S 

4. Elecmech Switchgear & Instrumentation 

5. KMG ATOZ 

6. L&T 

7. Pyrotech Electronics Pvt. Ltd. 

8. Risha control Engineers Pvt. Ltd. 

9. Siemens 

10. Tricolite Electrical Industries 

11. Unilec Engineers ltd. 

12. Vidyut Control India Pvt. Ltd. 

13. Control and Schematic 

14. Zenith Engineering 

xxvii) Push Buttons 
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1. BCH 

2. Alstom Ltd. 

3. L&T 

4. Siemens Ltd. 

5. Telemenchanique & Controls (India) Ltd. 

6. Vaishno Electricals 
 

xxviii) Switches - Control 

1. BCH 

2. Easum Reyrolle Relays & Devices Ltd. 

3. Alstom 

4. Kaycee Industries Ltd. 

5. L&T 

6. Siemens Ltd. 

xxix) Switches – 5/15A Piano/ Plate, Switch Socket 

1. Anchor Electronics & Electricals Pvt. Ltd. 

2. Kingal Electricals Pvt. Ltd. 

3. North-West Switchgear Ltd. 

xxx) Switch Socket Outlets (Industrial) 

1. Alstom Ltd. 

2. Best & Cromption Engineering Ltd. 

3. BCH 

4. Crompton Greaves Ltd. 

5. Essen Engineering Company Pvt. Ltd. 

xxxi) Solar Modules 

1. Tata BP Solar (I) Ltd. 

2. REIL, Jaipur. 

3. CEIL, Sahibabad. 

4. HBL Power 

xxxii) Solar Street Lighting 
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1. Tata BP Solar (I) Ltd. 

2. REIL, Jaipur. 

3. CEIL, Sahibabad. 

4. HBL. 
xxxiii) Terminals Blocks 

1. Connectwell 

2. Controls & Switchgear Co. Ltd. 

3. Elmex Controls Pvt. Ltd. 

4. Essen Engineering Co. Pvt. Ltd. 

xxxiv) Tranformers 

1. ABB 

2. Andrew Yule 

3. Areva 

4. BHEL 

5. Bharat Bijlee 

6. Crompton Greaves 

7. EMCO Ltd. 

8. Intra Vidyut 

9. Indushree 

10. Indcoil 

11. Kirloskar 

12. Skippers Electricals 

13. Transformers & Rectifiers (I) Ltd. 

14. Voltamp 

xxxv) UPS System and Inverter 

1. DB Power 

2. Aplab 

3. Keltron 

4. Hi-Rel 

5. Dubas 

6. Toshiba Corporation 

7. Fuzi Electric Co Ltd 
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xxxvi) GI-Octogonal Pole 

1. Bajaj 

2. Transrail 

3. Wipro 

xxxvii) List Of Recommended Manufacturers for Heater 

1. Escorts Limited, Faridabad, Haryana 
2. Spherehot / Kanti Lal Chuni Lal & Sons Appliances Pvt Ltd.Surat 

3. Kerone, Bhayander(E), Thane - 401105 

4. Excel Heaters, Andheri (West), Mumbai - 400 053, India 

5. Nirmal Industrial Controls Pvt. Ltd. , Mulund(W), Mumbai - 400 080 

NOTE: - Item/Vendor, which are not listed above, shall be subject to prior 
approval from Client/Consultant. 
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4. LIST OF MATERIALS OF RECOMMENDED BRAND AND/ OR MANUFACTURE 

D. (INSTRUMENTATION) 

I. OFC JOINT CLOSURE 

Manufacture/Procurement, Testing and supply of suitable OFC Joint 

closures including all necessary accessories of any of the following 

make: 

1.   Raychem 

2.   3M 

3. Siemens 

4.   Any other make from the approved vendor list of client with supporting 
paper 

II. PRESSURE GAUGES 

1. AN Instruments Pvt Ltd 

2. Badotherm Process Instruments  

3. Baumer Bourdon Haenni S.A.S 

4. British Rototherm Co Ltd 

5. Budenberg Gauge Co Ltd 

6. Dresser Inc 

7. Forbes Marshall (Hyd) Pvt Ltd 

8. General Instrument Consortium 
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9. H. Guru Instruments (South India) Pvt Ltd 

10. Manometer (India) Pvt Ltd 

11. Nagano Keiki Seisakusho Ltd 

12.  Hirlekar Precision, India 

13.  Waaree Instruments Ltd 

14.   Walchandnagar Industries Ltd (Tiwac Divn) 
 
15.  Wika Alexander Wiegand & Co GmbH 

16.  Wika Instruments India Pvt Ltd 

17.  Ashcroft India Pvt Ltd. 

 III.          TEMPERATURE GAUGES 

1. AN Instruments Pvt Ltd. 
 

2. Badotherm Process Instruments B.V. 
 

3. Bourdon Haenni S.A. 
 

4. Dresser Inc. 
 

5. General Instruments Consortium 
 

6. H. Guru Instruments (South India) Pvt. Ltd 
 

7. Nagano Keiki Seisakusho Ltd 
 

6.  Sbeletro Mechanicals 
 
8. TRAC 

 
IV. FIELD INSTRUMENTS                                                                 

(P, DP, F, L, T) 

1.  ABB Ltd 

2.  Honeywell 

3.  Fuji Electric Instruments Co Ltd 

4.  Yokogawa 

5.  Invensys India Pvt.Ltd 
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V. FLOW COMPUTERS 

1.  Emerson 

2.  Instromet International (Belgium) 

3.  FMC Measurement Solutions (UK) 

4.  RMG (Germany) 

5.  OMNI Flow Computers Inc. 

6.  Thermo Fisher, USA 

VI. 

               1.

PRESSURE REGULATOR AND SLAM SHUT VALVE 

Pietro Fiorentini S.P.A. (Italy) 
2. Emerson 

3. RMG-Regel Messtechnik (Germany 

4. Mokveld Valves BV (Netherlands) 

5. Schlumberger (USA) 

6. Gorter Controls B V (Netherlands) 

7. Instromet International NV 

8. Nirmal Industrial Controls Pvt Ltd. (up to 6” size only) 

9. ESME Valves Ltd 

10. Kaye & Macdonald Inc. 

11. Nuovo Pignone S.P.A (Italy) (GE Oil Co.) 
12.Richards Industries (Formerly Treloar) 

13.Samson AG Mess-und Regeltechnik 

14.Tormene Gas Technology 

15.Dresser Inc, USA (upto 8” size, 300# class only) 

VII. PRESSURE SAFETY VALVES 

1.  Keystone Valves (India) Pvt. Ltd. 

2.  Larson & Toubro Ltd. 

3.  Lesser GmbH & Co KG 

4.  Mekaster Engg Ltd.. 

5.  Tyco Sanmar Ltd. (New Delhi) 
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6.  Anderson Greenwood Crosby 

7.  BHEL (Trichy) 

8.  Curtiss Wright Flow Control Corporation 

9.  Dresser Inc. 

10.Fukui Seisakusho Co. Ltd 

11.Nakakita Seisakusho Co Ltd 

12.Nuovo Pignone S.P.A (Italy) (GE Oil co) 

13.Parcol S.P.A 

14.Safety Systems UK Ltd 

15.Tai Milano S.P.A 

16.Weir Valves & Controls France 

17.Bliss Anand Pvt Ltd. 

VIII. FLOW CONTROL VALVES 

1.  Fouress Engg. (New Delhi) 

2.  Fisher Xomox (New Delhi) 

3.  MIL Control Ltd. (Noida) 

4. KOSO India Pvt ltd 

5.   Samson Control (Thane) 
6.   Dresser Valves India Pvt Ltd. 

7.   Fisher Controls 

8.   Valvitalia Italy 

9.  CCI Valve technology 

10. Flowserve Pvt Ltd. 

11.Metso Singapore Pvt Ltd. 

12.  Instrumentation Ltd Palghat 

13. Dresser Inc. USA 

IX. CONTROL PANEL & ACCESSORIES 

1. Keltron Controls Ltd., Kerala 

2.   Elechmec Corporation Ltd., Mumbai 
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3.   Industrial Controls & Appliances Pvt. Ltd., 

4.  Alstom System Ltd., Noida 

5.  Emerson Process Management (I) Pvt. Ltd. 

6.  ABB Instruments Ltd., New Delhi 

7. Larsen & Toubro Ltd. 

8. Control & Automation, New Delhi 

9. GE Fanuc Systems Pvt. Ltd., New Delhi 

10. Rockwell Automation (I) Ltd., Ghaziabad 

11. Honeywell Automation Ltd. 

12. Rittal 

13. Pyrotech Elcronics Pvt Ltd. 

14. Positronics Pvt Ltd. 

15. Electronics Corporation of India Ltd. 

X. JUNCTION BOXES AND CABLES GLANDS 

1. Ex-Protecta 

2. Flameproof Control Gears 
3. Baliga 

4. Flexpro Electricals 

XI. CONTROL AND SIGNAL CABLES 

1.  Associated Cables 

2.  Brook 

3.   Associated Flexibles & Wires (Pvt) Ltd 

4.   Universal Cables Ltd,India 

5.  Delton Cables Ltd, India 

6.   KEI Industries Ltd INDIA 

7.  CMI Limited 

8.  Cords Cable Industries Ltd, India 

9.  Elkay Telelinks (P) Ltd., India 
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10. Udey Pyrocables Pvt Ltd, India 

11. Goyolene Fibres (I) Pvt Ltd, India 

12. Netco Cable Industries Pvt Ltd, India 

13. Nicco Corporation Ltd, India 

14. Paramount Communications Ltd, India 

15. Polycab Wires Pvt Ltd, India 

16. Radiant Cables Pvt Ltd, India 

17. Reliance Engineers Ltd., India 

18. Suyog Electricals Ltd, India 

19. Thermo Cables Ltd 

XII. INDICATORS & CONTROLLERS 

1. Yokogawa 

2. Eurotherm Chessel 

3. Honeywell 

4. Emerson 
 
 

XIII. BARRIERS 

1. MTL 

2. STHAL 

3. P&F 

4. Phoenix 

      XIV. GAS CHROMATOGRAPH 

1. ABB 

2. Emerson 

3. Instromet International, NV 

4. RMG Regal+Messtechnik GmbH 

5. Yokogawa 

   XV. I/P CONVERTERS 
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1. ABB 

2. Emerson 

3. IMI Watson Smith Ltd. 

4. Moore Controls Ltd 

5. Shreyas Instruments Pvt Ltd, India 

6. Thermo Brandt Instruments 

  XVI. SS FITTINGS, INSTRUMENT VALVES & MANIFOLDS 

1.  Aura Inc. 

2.  Hoke 

3.  Excelsior Engg Works, India 

4.  Parker 

5.  Swagelok Co. 

6.  Swastic Engineering Works, India 

7.  Comfit & Valves Pvt.Ltd 
 
8.  Arya Crafts & Engg.Pvt. Ltd 

XVII. SS TUBES 
1.  Sandvik 

2.  Hoke 

3.  Parker 

4.  Swagelok Co. 

5.  Heavy metal & tubes LTD 

6.  Nuclear Fuel Complex .India 

7.  Ratnamani Metal & Tube Ltd 

8.  Jindal Saw 

XVIII. GAS DETECTION SYSTEM 

1.  Crowcon Detection Instruments Ltd 

2.   Detection Instruments (I) Pvt Ltd 
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3.   Detector Electronics Corporation 

4. Drager Safety AG & Co. KGAA 

5. General Monitors Ireland Ltd 

6. Mine Safety Appliances Company 

7. MSA – Mines Safety Appliances (India) Ltd 

8. Industrial Scientific Oldham France S.A. 

9. Riken Keiki Co Ltd 

10. Simrad Optronics Icare 

11. Honeywell Analytics 

12. Net Safety Monitoring Inc. 

       13.    Simtronics SAS 
 

5.  LIST OF RECOMMENDED MANUFACTURERS 

          E. (SHOP & FIELD PAINTING) 

I. Indian Vendors 

1.  Asian Paints(I) Ltd. 

2.  Berger Paints Ltd. 

3.  Goodlass Nerlolac Paints Ltd. 

4.  Jenson And Nicholson Paint Ltd & chokuGu Jenson & Nicholson Ltd. 

5.  Shalimar Paints Ltd. 

6.  Sigma Coating, Mumabai 

7.  CDC Carboline Ltd. 

8.  Premier Products Ltd. 

9.  Coromandel Paints & Chemicals Ltd. 

10. Anupam Enterprises 

11. Grand Polycoats 

12. Bombay Paints Ltd. 

13. Vanaprabha Esters & Glycer, Mumbai 

14. Sunil Paints and Varnishes Pvt. Ltd. 
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15. Courtaulds Coating & Sealants India (Pvt.) Ltd. 

16. Mark-chem Incorporated, Mumbai (for phosphating chemicals only) 

17. VCM Polyurethane Paint (for polyurethane Paint only) 

II. Foreign Vendors for Overseas Products 

1.  Sigma Coating, Singapore 

2.  Ameron, USA 

3.  Kansai Paint, Japan 

4.  Hempel Paint, USA 

5.  Valspar Corporation, USA 

                    6.  Courtaulds Coating, UK. 
 
 
 

6. RECOMMENDED MANUFACTURE LIST FOR TELECOM BOUGHT OUT ITEMS 
 
Fiber Optic Cable and Accessories 

Vendor Details 

1. Aksh Optifibre Limited 
 

2. Vindhya Telelink Limited 
 

3. Finolex Cables Ltd 
 

4. RPG Cables Limited 
 

5. Tamilnadu telecommunication Limited 
 

6. UM Cables Limited 
 

7. Himachal Futuristic Communications Limited 
 

8. Birla Ericsson Optical Limited 
 

9. Uniflex Cables Ltd 
 

10. Sterlite Optical technologies Limited 
 

 
 
HDPE Duct (For OFC) and Accessories 
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Manufacture/Procurement, Testing and supply of suitable HDPE duct pipe including all 

necessary accessories of any of the following make: 

1. Raychem 
2. 3M 
3. Siemens 
4. Sangir 
5. Duraline 
6. Any other make from the approved vendor list of client with supporting paper. 
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INSULATION JOINTS 
 

4.1 TECHNICAL CRITERIA: 

4.1.1 The bidder shall be a manufacturer of Monolithic Insulating Joints. 
 
4.1.2 Bidder should have designed, manufactured, tested and supplied atleast one (1) 
number of Monolithic Insulating Joint that are of same type, equal or higher in terms of 
size and pressure rating as quoted for, in the last (7) years reckoned from the bid due 
date. 
 
Note: 
 
1. Experience of only the bidding entity shall be considered. A Job executed by a Bidder for 
its own plant/ project cannot be considered as experience for the purpose of meeting 
of this Tender Document. However, jobs executed for Subsidiary/Fellow subsidiary / 
Holding company will be considered as experience for the purpose of meeting 
Subject to submission of tax paid invoice (s) duly certified by Statutory Auditor of the Bidder 
towards payments of statutory tax in support of the job executed for Subsidiary/Fellow 
subsidiary/ Holding company. Such Bidders to submit these documents in addition to the 
documents specified to meet of this Tender Document. 
 
2. Bids from Consortium/Joint bids/multiple bids/alternative bids shall not be accepted in the 
instant tender. 
 
3. Bidder shall not be affiliated with a firm or entity, (i) that has provided consulting services 
related to works to employer during preparatory stages of works or of the period of which 
the work form a part, or (ii) that has been hired (or proposed to be hired) by the employer 
as Engineer/Consultant for the contract.
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PIG TRAPS 

 

4.1 TECHNICAL CRITERIA 

(i) Bidder shall be a manufacturer of Pig Launcher / Receiver. 
 
(ii) The Bidder should have designed, manufactured, tested and supplied at least one 
(01) number Pig Launcher / Receiver that are of equal or higher in terms of size & pressure 
rating as quoted for, in last seven (07) years reckoned from the bid due date. 
 
(iii) The Bidder or its proposed supplier of Quick Opening End Closure (QOEC) to be installed 
on Pig Launcher/ Receiver should have designed, manufactured, tested and supplied at least 
one (01) number Quick Opening End Closure (QOEC) that are equal or higher in terms of size 
and pressure rating as quoted for in last seven (07) years reckoned from the bid due date. 
 
Note: 
 
(i) A job executed by a bidder for its own Plant/Projects will not be considered as experience for 
the purpose of meeting of the Tender. However, jobs executed for Subsidiary / Fellow 
Subsidiary / Holding company will be considered as experience for the purpose of meeting 
subject to submission of tax-paid invoice(s) duly certified by Statutory Auditor of the bidder 
towards payments of statutory tax in support of the job executed for Subsidiary/ Fellow 
Subsidiary / Holding Company. Such bidders to submit these documents in addition to the 
documents specified in the Bid Document to meet of the tender documents. 
 
(ii) Bidder shall not be affiliated with a firm or entity, (i) that has provided consulting services 
related to works to employer during preparatory stages of works or of the period of which the 
work form a part, or (ii) that has been hired (or proposed to be hired) by the employer as 
Engineer / Consultant for the contract 
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FLANGE & FITTINGS 

 

4.1 TECHNICAL CRITERIA: 

4.1.1 FOR – FLANGES, SPECTACLE BLIND 

4.1.1.1 The bidder shall be a manufacturer of items as quoted. 
 
4.1.1.2 The bidder, in last seven (7) seven years reckoned form the bid due date, should have 
designed, manufactured, tested and supplied from the proposed manufacturing plant 
at least one (1) number of Flange/Spectacle Blind equal or higher in terms of size & 
Pressure rating specified in the group as quoted for. 
 
4.1.2 FOR – EQUAL TEE, UNEQUAL TEE, CONCENTRIC 
REDUCER,WELDOLET,SOCKOLET,ELBOW 

4.1.2.1 The bidder shall be a manufacturer of items as quoted. 
4.1.2.2 The bidder, in last seven (7) seven years reckoned form the bid due date, should have 
designed, manufactured, tested and supplied from the proposed manufacturing plant 
at least one (1) number of Equal Tee/Unequal Tee/Concentric Reducer/ Weldolet/Sockolet 
/Elbow of atleast equal or higher in terms of size & pressure rating specified in the group as 
quoted for. 
 
4.1.3 FOR – FLOW TEE 

4.1.3.1 The Bidder shall be a manufacturer of items as quoted. 
 
4.1.3.2 Bidder should have designed, manufactured, tested and supplied at least one (1) 
number of Flow Tee, that are of same type, equal or higher in terms of size & pressure 
rating as quoted for, in the last seven (7) years reckoned from the bid due date. 
 
4.1.4 FOR – BEND 

4.1.4.1 The bidder shall be a manufacturer of items as quoted. 
 
4.1.4.2 The bidder, in last seven (7) seven years reckoned form the bid due date, should have 
designed, manufactured, tested and supplied from the proposed manufacturing plant 
at least one (1) number of Bend which is at least equal or higher in terms of size &pressure 
rating specified in the group as quoted for. 
 
Note: 

1. Experience of only the bidding entity shall be considered. A Job executed by a Bidder for 
its own plant/ project cannot be considered as experience for the purpose of meeting 
of this Tender Document. However, jobs executed for Subsidiary/Fellow subsidiary / 
Holding company will be considered as experience for the purpose of meeting  
subject to submission of tax paid invoice (s) duly certified by Statutory Auditor of the 
Bidder towards payments of statutory tax in support of the job executed for Subsidiary/Fellow 
subsidiary/ Holding company. Such Bidders to submit these documents in addition to the 
documents specified to meet of this tender. 
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2. Bids from Consortium/Joint bids/multiple bids/alternative bids shall not be accepted in the 
instant tender. 
 
3. Bidder shall not be affiliated with a firm or entity, (i) that has provided consulting services 
related to works to employer during preparatory stages of works or of the period of which the 
work form a part, or (ii) that has been hired (or proposed to be hired) by the employer 
as Engineer/Consultant for the contract. 
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BALL VALVE 
 

4.1 TECHNICAL CRITERIA 

(i) Bidder shall be a manufacturer of Ball Valves as per API 6D Specification and shall have 
a  valid license to use API monogram for the proposed manufacturing Plant(s). 
 
(ii) Bidder shall have designed, manufactured, tested and supplied from the proposed 
manufacturing plant at least one (1) number Ball Valve as per API 6D, specifications, 
identical in terms of design and equal or higher in terms of size and rating, as quoted for, in 
the last seven (7) years reckoned from the bid due date. 
 
(iii) The bidder or his proposed supplier of Gas powered / Gas over oil actuator(s) shall 
have designed, manufactured, tested and supplied at least one (1) number valve actuator 
of similar type / model, as being offered, within the last seven (7) years reckoned from the 
bid due date. Documents submitted for qualification should clearly specify the actuation 
medium as natural gas. 
 
Note:
 
(i) A job executed by a bidder for its own Plant/Projects will not be considered as 
experience for the purpose of meeting of the Tender. However, jobs executed for 
Subsidiary / Fellow Subsidiary / Holding company will be considered as experience for the 
purpose of meeting subject to submission of tax-paid invoice(s) duly certified by Statutory 
Auditor of the bidder towards payments of statutory tax in support of the job executed for 
Subsidiary/ Fellow Subsidiary / Holding Company. Such bidders to submit these documents 
in addition to the 
documents specified in the Bid Document to meet of the tender documents. 
 
(ii) Bidder shall not be affiliated with a firm or entity, (i) that has provided consulting services 
related to works to employer during preparatory stages of works or of the period of which 
the work form a part, or (ii) that has been hired (or proposed to be hired) by the employer as 
Engineer / Consultant for the contract. 
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Notes:

1.   Bidder can select vendor from this VENDOR LIST and 
mention the same in the checklist for technical evaluation 
attached with the tender. The offered bid must include filled 
datasheet indicating make, model, size, rating of offered 
instrument/ equipment duly supported by sizing calculation of 
offered equipment (wherever applicable). 

2.  Vendors who have already supplied above equipment in other 
terminals of GAIL (I) Ltd, shall also    be    considered    
qualified    for    this    tender    provided    the supplier 
equipment   are commissioned and running successfully and 
they have not been put on holiday in list of Client/LEPL/ Other 
PSU 

3.  Equipment / Instruments of any make which is offered by one 
bidder and acceptable to GAIL (I) Ltd shall be accepted for other 
bidder also. After placement of order, on request of the 
successful bidder list of other qualified makes for a particular item 
(for which successful bidder wants to change the vendor) shall be 
provided. 

4.   Bidder shall take prior approval of the make / model no of the 
offered item and it shall be from the list given above. However 
additional vendors will be considered in exceptional cases, 
provided they have supplied for similar application to reputed gas 
transmission/distribution companies, in quantities at least half the 
numbers being supplied for this tender, and working satisfactorily 
for minimum 6 months. Documentary evidence substantiating 
above shall be submitted for taking approval. 

5  For procuring bought out items from vendors other than those 
listed above, the same may be acceptable subject to the following: 
- 

a) The vendor/ supplier of bought out item(s) is a 
manufacturer/ supplier of said item(s) for intended services 
and the sizes being offered is in their regular manufacturing 
supply range. 

b) Should have supplied at least one single random length (i.e. 
5.5 meters to 6.5 meters) for item assorted pipes / tubes 
and for other items, which are to be supplied in quantity on 
number-basis (other than assorted pipes / tubes) minimum 
01 (One) number of same or higher in terms of size and rating 
as required for intended services. The bidder should enclose 
documentary evidences i.e. PO copies, Inspection Certificate 
etc. for the above, along with their bids. 
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6 For any other item(s) for which the vendor list is not provided, 
bidders can supply those item(s)  from  vendors/  suppliers  who  
have  earlier  supplied  same  item(s)  for  the intended services in 
earlier projects and the item(s) offered is in their regular 
manufacturing/ supply range. The bidder is not required to enclose 
documentary evidences (PO copies, Inspection Certificate etc.) 
along with their offer, however in case of successful bidder, these 
documents shall require to be submitted by them within 30 days 
from date of Placement of Order for approval to CLIENT / LEPL. 

 
  7  The details of vendors  indicated  in this list are based  on the  
   information  available  with LEPL,  Contractor  shall  verify  capabilities  
   of  each  vendor  for  producing  the  required quantity  with.  PMC  
   does  not  guarantee  any responsibility  on the  performance  of the 
   vendor.  It  is the  contractor's  responsibility  to verify  the  correct   
   status  of  vendor  and quality control of each parties and also to  
   expedite the material in time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


