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SERVICE REQUISITION  

 

Bid Document ref: BGL/529/2021-22, dtd. 03.09.2021 

 

Item : Annual Maintenance Contract for Monitoring  & Maintainence of  Cathodic Protection 

(CP) System installed in Hyderabad, Vijayawada  & Kakinada GAôs. 

 

Sr. 

No. 

DESCRIPTIONS UOM QTY  QTY  QTY  TOTAL 

QTY 

       (A)  (B)  (C)   

      HYD VJA KKD    

1 HALF YEARLY TR - UNIT 

MONITORING  

          

  To carry out monitoring of CP Unit: (Any 

Make type TR ) & Submission of Reports as 

per ISO formats enclosed with 

recommendation from NACE Level 2 (min) 

CP Specialist or CP Expert for any 

preventive/Breakdown Action Required if 

any. Activities to be performed as defined in 

the scope of work. 

Nos 12 8 2 22 

2 HALF YEARLY ON - PSP 

MONITORING.  

          

  To carry out ON PSP monitoring at test 

station(quarters every year) as per ISO 

Format (including status of insulating Joints, 

Sacrificial Anode Voltage, Anode Current 

drawn, Casing Status, Spark Gap Arrestor, 

Grounding Cell, Bonding Status with Foreign 

Pipeline, or Polarisation cell or Krirk Cell etc. 

at one particular Location with 

recommendations (NACE Level 2 (min) CP 

Specialist or CP Expert) for any 

Preventive/Breakdown Action required if any. 

Activities to be performed as defined in the 

scope of Work. 

Nos 4 4 4 12 

3 YEARLY ON -OFF PSP MONITORING            
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  To carry out ON- PSP with Simcorder(This 

activity to be carry out once every year) at test 

Station as per procedure defined in the Scope 

of work Including Installation of current 

interrupter (with GPSSynchoniser)  wherever 

required  (including status insulating joints, 

Sacrificial Anode Voltage, Anodc current 

drawn, Casing Status, Surge Arrestor, 

Grounding cell, Bonding Status with Foreign 

Pipeline, or Polarisation cell or Krirk Cell etc. 

at one particular Location with 

recommendations (NACE Level 2 (min) CP 

Specialist or CP Expert) for any 

Preventive/Breakdown Action required if any. 

Activities to be performed as defined in the 

scope of Work. 

Nos 2 2 2 6 

4 Half Yearly ON PSP IN COMMON ROU           

  To carry out ON- PSP monitoring in Common 

ROU Pipeline network (Min 02 quarter every 

year or as directed by the EIC) as per ISO 

formats (including status insulating joints, 

Sacrificial Anode Voltage, Anodc current 

drawn, Casing Status, Surge Arrestor, 

Grounding cell, Bonding Status with Foreign 

Pipeline, or Polarisation cell or Krirk Cell etc. 

at one particular Location with 

recommendations (NACE Level 2 (min) CP 

Specialist or CP Expert) for any 

Preventive/Breakdown Action required if any. 

Activities to be performed as defined in the 

scope of Work. 

Nos 4 4 1 9 

5 YEARLY MONITORING OF ANODE 

BED 

          

  To carry out Anode bed (horrizontal or 

deepwell) monitoring of CP Unit (Any Make 

type TR/Solar/CPPCM/CPVCM etc ) once 

every year as per ISO formats at particular 

location with recommendations   (From 

NACE Level 2 (min) CP Specialist or CP 

Expert) for any Preventive/Breakdown Action 

required if any. Activities to be performed as 

defined in the scope of Work. 

Nos 6 4 4 14 

6 MAINTENANCE OF EARTHING 

SYSTEM 
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  To be performed when the individual earth pit 

resistence during monitoring is observed >5 

ohms by pouring of Earth Activation (Vimco 

or Equivalent 5 kg), Salt(20kg) and Water 

(200 ltrs.). Activities to be performed as 

defined in the scope of Work. 

Nos 6 4 2 12 

7 PERMANENT REFERENCE CELL            

  Supply Installation and commissioning with 

termination and connection Cu-cuso4 

permanent reference cell (make: MC 

Miller/tinker  Raiser/Borin) with necessary 

backfill material including 

excavation/backfilling cable laying, cable 

identification ferrules, including consumables 

like sand , brick,lugs, brass washers, 

insulation tape etc. labour, tools & tackles 

complete in all respects.Activities to be 

performed as defined in the scope of Work. 

Nos 6 4 2 12 

8 PORTABLE Cu -cuso4 REF CELL           

  Supply,testing  with terminations 

,connections, cables , lugs, crocodile pins etc. 

complete in all respects Portable Cu-cuso4 ref 

cell (Mc-Miller or Tinker raiser or 

Borin).Activities to be performed as defined 

in the scope of Work. 

Nos 4 4 2 10 

9 NEW TEST STATIONS (WITH BENDS)            

  Supply & Installation of new test station, 

(with Bend & foundations including 01 no of 

variable bonding resistance (2 ohms, 5A, 

50W). As per the standard drawing for 

A/B/C/D/E/F Type (as per site requirement) 

with backelite terminal plate with SS nut,bolts 

with Siemens key lock, connection diagram, 

name plate, pipeline chainage marker on TS 

including all civil materials/work, termination 

& connections, complete in all respects. 

Activities to be performed as defined in the 

scope of Work. 

Nos 3 5 2 10 

10 NEW TEST STATIONS (WITHOUT 

BENDS) 

          



 
Bhagyanagar Gas 

Limited 

Tender for Annual Maintenance Contract for Monitoring  & 
Maintenance of  Cathodic Protection (CP) System installed in 
(ÙÄÅÒÁÂÁÄȟ 6ÉÊÁÙÁ×ÁÄÁ  Ǫ +ÁËÉÎÁÄÁ '!ȭÓȢ 

Bid Document No. BGL/529/ 2021-22 

 
Volume II 

of II  

 

(Sign & Seal of Bidder)                                                                                              Page 7 of 122   

  Supply & Installation of new test station, 

(without Bend & foundations including 01 no 

of variable bonding resistance (2 ohms, 5A, 

50W). As per the standard drawing for 

A/B/C/D/E/F Type (as per site requirement) 

with backelite terminal plate with SS nut,bolts 

with Siemens key lock, connection diagram, 

name plate, pipeline chainage marker on TS  

including all civil materials/work, termination 

& connections, complete in all respects. 

Activities to be performed as defined in the 

scope of Work. 

Nos 2 2 0 4 

11 TLP DOOR            

  Supply &replacement 0f TLP Door 

(compatible with any type of existing box 

TLP for A/B/C/D/E/F Type as per existing) 

with 4 Allen screws including drilling and 

tapping work in TLP body. Activities to be 

performed as defined in the scope of Work. 

Nos 10 8 5 23 

12 6 SQUARE MM ARMOURED CABLE            

  Supply & replacement of Copper Conductor 

XLPE insulated and PVC sheeted , 6 sq. mm 

stranded single core 600/1100 volts armoured 

CP cables with ISI mark. Activities to be 

performed as and when required based on the 

replacement of TLP stations as defined in the 

scope of Work. 

meters 50 50 30 130 

13 10 SQUARE MM ARMOURED CABLE            

  Supply & replacement of Copper Conductor 

XLPE insulated and PVC sheeted, 10 sq. mm 

stranded single core 600/1100 volts armoured 

CP cables with ISI mark. Activities to be 

performed as and when required based on the 

replacement of TLP stations as defined in the 

scope of Work. 

meters 50 50 60 160 

14 25 SQUARE MM ARMOURED CABLE            

  Supply & replacement of Copper Conductor 

XLPE insulated and PVC sheeted ,25 sq. mm 

stranded single core 600/1100 volts armoured 

CP cables with ISI mark. Activities to be 

performed as defined as and when required 

based on the replacement of TLP stations in 

the scope of Work. 

meters 50 50 30 130 

15 35 SQUARE MM ARMOURED CABLE            
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  Supply & replacement of Copper Conductor 

XLPE insulated and PVC sheeted, 35 sq. mm 

stranded single core 600/1100 volts armoured 

CP cables with ISI mark. Activities to be 

performed as defined in the scope of Work. 

meters 50 50 0 100 

16 PIN BRAZING            

  Pipe to cable joint with Pin brazing method, 

itys encapsulation and holiday detection test 

including excavation, backfilling etc. 

complete with supply of all materials 

equipmentôs required for Pin Brazing as per 

standard drawings/specifications defined in 

the scope of work. Activities to be performed 

as defined in the scope of Work. 

Nos. 25 20 16 61 

17 EXCAVATION & BACKFILLING IN 

RCC/ROAD 

          

  Excavation / Laying in RCC/Road earth 

surface of all types of sizes of CP or TR 

Electrical Cable, Backfilling and finally 

making back to its original surface including 

terminations, connections, lugging, crimping 

etc. with copper lugs, laying 01 layer of 

bricks, sand and polyethylene sheet in the 

cable trench etc. complete all respects as 

defined in the scope of work and soft surface 

of all type of sizes of CP or TR Electrical 

Cables as per procedure defined in the scope 

of work. Activities to be performed as defined 

in the scope of Work. 

cubic 

meter 

30 30 15 75 

18 EXCAVATION & BACKFILLING IN 

NORMAL SOIL  

          

  Excavation in normal soil surface, Backfilling 

and finally making back to its original surface 

complete all respects as defined in the scope 

of work. Activities to be performed as defined 

in the scope of Work. 

cubic 

meter 

100 75 60 235 

19 CP CABLE JOINT            

  Supply and making CP Cable underground 

joint with jointing kit consisting of mould, 

epoxy/Resin and ferrules, lugs, etc. as defined 

in the scope of work.  Activities to be 

performed as defined in the scope of Work. 

Nos. 20 18 16 54 

20 17 LBS MG ANODE           
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  Supply & Installation, testing and 

commissioning of prepacked 17 lbs Mg 

Galvanic anode with 10 mtrs max. cables of 

10 sq.mm, termination & connections & 

excavation & backfilling as per the standards 

drawing & specifications defined in the scope 

of work . Activities to be performed as 

defined in the scope of Work. 

Nos. 10 6 2 18 

21 SPARK GAP ARRESTOR           

  Supply & Installation, testing and 

commissioning of Spark Gap arrestor (OBO 

betterman/ DHEN GMBH) as per the 

standards drawing & specifications, complete 

in all respects as defined in the scope of work 

. Activities to be performed as defined in the 

scope of Work. 

Nos. 10 8 2 20 

22 ZINC GROUNDING CELL            

  Supply & Installation, testing and 

commissioning of Prepacked Zinc Grounding 

Cell(22kgs) total weight with 10 mtrs max. 

cables of 10 sq.mm, & as per the standards 

drawing & specifications, complete in all 

respects as  defined in the scope of work . 

Activities to be performed as defined in the 

scope of Work. 

Nos. 6 5 4 15 

23 ANODE LEAD JUNCTION BOX            

  Supply, installation and commissioning of 

Anode Lead Junction box (with bend and 

foundation) including backelite plate, SS 

nults, bolts, port type resistor & shunt 

arrangement, civil works with materials as per 

spec. & drawing. Activities to be performed 

as defined in the scope of Work. 

Nos. 2 2 0 4 

24 MAINTENANCE OF ANODE GROUD 

BED (HORIZONTAL OR DEEP WELL)  

          

  Maintenance of Anode Ground Bed  complete 

with 500 kgs common Salt, 18 kltrs of water, 

including excavation of trench for creating 

bund (appx  2.5m depth x1.5m width x 60m 

length) & backilling as defined in the scope of 

work. Activities to be performed as defined in 

the scope of Work. 

Nos. 6 2 1 9 

25 COATING REPAIR            
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  Repair of Pipe coating (with coating 

materials) : Coating repair using cold tapes 

(with coating materials): Pipeline 

rehabillation using DENSOLEN/RAYCHEM 

3 Ply/2 ply cold applied, self amalgamating 

corrosion prevention tapes. Removing the 

Old/damaged coating at fault locations with 

hand brush/buffuring, 

emerypaper/waterleaning etc or combination 

of all repairing of the coating using cold 

applied tapes by applying a uniform coat of 

primer to the steel surface using the paint 

roller or brush & wait for 30 min for drying 

and after that wrap 3 ply tapes. wrapping the 

3 ply tapes spirally under tension around the 

pipe with the grey side facing the steel surface 

with a min. of 50% overlap, wrap the 2 ply 

tape spirally under tension around the pipe 

with the butyl adhesive facing the innerwrap 

with a minimum of 50% overlap. Ensure that 

the outer wrap completely covers the inner 

wrap. The cold Tapes (both inner and outer) 

and Primer will be supplied by the bidder. 

Activities to be performed as defined in the 

scope of Work. 

meter 

square 

15 15 30 60 

26 SOLID STATE POLARISATION CELL            

  Supply and replacement of (Dairyland/ 

Rustrol make polarisation Cell) in the existing 

system as per NACE/VDE specification for 

protection of up to 66/132 KV/HV/EHV 

power line crossing including backfilling 

cabling termination complete in all aspects as 

defined in the scope of work. Activities to be 

performed as defined in the scope of Work. 

Nos. 5 1 1 7 

27 TEST STATION FOR POLARISATION 

CELL  

          

  Supply & Installation Test station for 

polarisation cell as per Drawing, include, 

termination, connection, civil works etc 

complete in all respects as defined in the 

scope of work.  Activities to be performed as 

defined in the scope of Work. 

Nos. 5 1 1 7 

28 INTERFERRENCE SURVEY AT 

RAILWAYS XING  
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  Interference survey at railway crossing 

includes 24 hours data logging, data 

collection at railway tracks, and recommend 

miligation measures/modification required 

(by NACE level; 2 or CP Expert) as defined 

in the scope of work with specification, 

design and detail engineering . Activities to 

be performed as defined in the scope of Work. 

Nos. 8 2 2 12 

29 INTERFERRENCE SURVEY AT 

FOREIGN PIELINE XING  

          

  Interference survey at foreign pipeline 

crossing or running parallel with our pipeline 

including 24 hours data logging, data 

collection at foreign pipeline crossing 

locationand from foreign pipeline operator 

and recommend miligation 

measures/modification required (by NACE 

level; 2 or CP Expert) as defined in the scope 

of work with specification, design and detail 

engineering . Activities to be performed as 

defined in the scope of Work. 

Nos. 10 2 1 13 

30 INTERFERRENCE SURVEY AT HT 

LINE XING  

          

  Interference survey at HT line crossing  

including 24 hours data logging, data 

collection  of data from SEBs, measurement 

and calculationof AC corrosion current and 

recommendation for  miligation 

measures/modification if required (by NACE 

level; 2 or CP Expert) as defined in the scope 

of work with specification, design and detail 

engineering . Activities to be performed as 

defined in the scope of Work. 

Nos. 12 4 4 20 

31 INSPECTIONS OF ROAD  XING'S           

  To carry out the inspection of ROAD 

crossings along with the yearly PSP 

monitoring schedule as per the activities 

defined in the ISO format. Activities to be 

performed as defined in the scope of Work. 

Nos. 10 5 6 21 

32 INSPECTION OF VALUNERABLE 

LOCATIONS  

          

  To carry out the vulnerable location 

inspection (along with the quarterly PSP 

monitoring schedule) as per the activities 

Nos. 10 4 1 15 
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defined in the ISO format. Activities to be 

performed as defined in the scope of Work. 

33 YEARLY COMPREHENSIVE AMC OF 

TR UNIT  

          

  Yearly comprehensive AMC of CP unit 

including preventive/ breakdown maintenance 

(TR/CPPCM/CPVCM/Solar units, etc) & 

spares management, replacement of control 

card, critical repairs( including hiring of OEM 

service engineer in case bidder is not able to 

rectify the CP unit from iots ownresources, 

whenever required) complete in all respects to 

ensure 24 x 7 availability of the CP unit. 

Bidder is responsible to either rectify the 

breakdown call within 48 hours or has to 

provide alternate CP unit to ensure Integrity 

of the pipeline is maintained. Owner will 

provided spare CP unit as per availability 

basis only. Activities to be performed as 

defined in the scope of Work. 

Nos. 6 2 2 10 

34 CONSTRCUTION OF BRICK WALL 

CHAMBER  

          

  Construction of closed brick wall chambers of 

sixe 2'x2'x3' from 3' depth of ground level 

including allmasonry work with 2 nos. of 

cable entry points & PVC pipes & supply of 

CL or precated RCC cover of same size with 

lifting handle (02 nos) for installation of Solid 

state polarisation cell as per attached drawing 

& scope of cables. Activities to be performed 

as defined in the scope of Work. 

Nos. 4 4 2 10 

35 PAINTING OF TLP            

  Painting along with lettering of chainage no 

TLP No. type of TS etc of box type 

TLP/ALJB/CJB/Bond Box/Polisation Cell 

Box etc. Activities to be performed as defined 

in the scope of Work. 

Nos. 20 2 55 77 

36 METALLIC PRINTED CIRCUIT            

  Supply & installation of different type of 

printed circuit diagram plate (mettalic) .( FOR 

Type A/B/C/D/E/F as per existing Type Test 

Station. Activities to be performed as defined 

in the scope of Work. 

Nos. 30 8 50 88 

37 Coke breeze with Goa carbons make           
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  Supply & Installation of petroleum coke 

breeze with goa carbons  for maintenance of 

existing Anode bed, As per instruction by EIC 

or SIC. Activities to be performed as defined 

in the scope of Work. 

KG 1000 350 250 16 

38 PANEL METER            

  Supply & Installation of Panel meter  on 

emergency basis of existing TR unit, As per 

instruction by EIC or SIC. Activities to be 

performed as defined in the scope of Work. 

Nos 10 4 2 16 

39 CONTROL CARDS           

  Supply & Installtion of control cards on 

emergency basis ( Cards 106, 105, 104, 103 

and 107) of existing TR unit, As per 

instruction by EIC or SIC. Activities to be 

performed as defined in the scope of work.  

Nos 12 6 4 22 

40 CAT - CAT survey            

 A frame to check the condition of coating. 

Survey report for pin pointing the exact 

Locations of the coating defects including 

supply of equipment, consumables, 

manpower & transportation etc & GPS 

coordinates of all defects locations. Complete 

in all respects as defined in scope of work.  

Activities to be performed as defined in the 

scope of Work. 

KM 33 24 43 100 
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         SECTION ï 8 

    SCOPE OF WORK 
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ñThe intent of this document is to install and commission new CP stations along with 

Deepwell anode bed, CJB, ALJB, Power meter Box, Permanent Reference Cell, Earth Pit, 

and associated civil work, cabling work etc.ò 
 

The latest version of the following codes and standards will be considered as a minimum 

requirement:- 
 

NACE Publications. 
 

I.  CATHODIC PROTECTION SYSTEM -  
 

Introduction  
 

Pipeline network ( in Km)is in 03 Cities Hyderabad, Vijayawada, & Kakinada as per following: 

 

Sr.No Location Dia 16ò Dia12ò Dia10ò Dia 6ò Dia4ò 

1 Hyderabad 30.91 

km 

16.40km --- 2.8km 2.8km 

2 Vijayawada ---- 28.23km ---- 8.59Km 6.23Km 

3 Kakinada --  24.67 

Km 

11.22 

Km 

6.96 Km 

 
There are about 44 Nos. of manual test stations provided along the pipeline for monitoring of the CP of 

the pipeline in Hyderabad and 52 Nos. in Vijayawada and 55nos. in Kakinada. The said underground 

natural gas pipelines are passing through city and urban areas and are provided with Impressed 

Current Cathodic Protection (ICCP) System to protect from external corrosion as a 

supplementary system in addition to external coating of the pipelines of different diameters and 

length. The power source for ICCP system, in case of isolated pipelines is using Transformer 

Rectifier units with conventional type ground beds with backup power with battery banks are 

provided to maintain required corrosion protection level. 
 

Test Stations have been installed at an interval of around 1 Km approx. in case of isolated 

pipeline networks and Gas Pipeline networks in order to monitor the health of the pipeline and 

performance of the CP systems. 

 

SITE INFORMATION:  

It is understood that before quoting the rates, the bidder has to visit the work site at own cost 

and has acquainted himself fully with nature and quantum of the job to be carried out by him 

in case of award of contract. Ignorance of this will not be considered after the award of contract. 

Contractor will be responsible to complete the job in all respect, including any other work 

necessary to complete the job satisfactorily, though specifically not covered in the ñscope of 

work & Technicalò. 
 

The system is to be maintained so as to achieve the following protection criteria:- 
 

a) The Pipe to soil potential measurements of steel structures in soil will be between        (- Ve) 

0.85 and (-Ve) 1.50 Volts in case of isolated pipelines and (-ve) 0.95 and (-ve) 1.50 volts in 

case of Gas Pipeline networks with respect of Copper/Copper Sulphate reference electrode. 
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b)  The pipeline will be considered protected when minimum (-Ve) 300 Millivolt potential 

shift has been achieved from the initial-native potential to the "ON" potential. 
 

c) A minimum polarization shift of (-Ve) 100 Millivolt will indicate adequate level of 

Cathodic Protection of the pipeline. 
 

I)  SPECIFICATIONS FOR MATERIAL AND SCOPE OF WORK IN EXECUTION 

OF INSTALLATION OF CP  UNITS:  
 

1) SPECIFICATION FOR CATHODIC PROTECTION RECTIFIER UNITS 
 

BGL is presently having approx. 52.91 kms of network and 03 nos. of TR units in Hyderabad, 36.33 

kms of network and 02 nos. in Vijayawada and 43.16 kms of network and 02 nos. in Kakinada and 

remaining pipe lines of length of approximately 21.78 Km is having TCP. BGL is presently using 

different TR units of make Kristron and Raychem RPG Ltd. For protection of pipe lines in Hyderabad 

and Vijayawada. 
 

There are about 44 Nos. of manual test stations provided along the pipeline for monitoring of the CP of 

the pipeline in Hyderabad and 52 Nos. in Vijayawada and 55nos. in Kakinada. 
 

Bidder has to maintain the minimum spares required to maintain the TR units at Hyderabad, Vijayawada 

and Kakinada to avoid the untoward breakdown of existing system and as specified below in TR unit 

design specifications , existing TR units has all the controls and standard conditions. 
 

Details of the TR units installed are as follows: 
 

Item: Auto/Manual Controlled Automatic C.P. Rectifier 

Input: 230V ± 20%, 1Ph, 50 Hz., AC 

Output: 0 to 50V, 0 to 50A DC or 0 to 25 V or o to 25 A 

Make : Kristron / Raychem. 
  

TR Units Details 

  

¶ AC Input-240 V+/-10%VAC. 

¶ Frequency-50Hz 

¶ Output DC-25Volts & 25Amps. 

¶ Ref Cell-AS3(Cu/CuSo4) Type 

¶ Make-Kristron System 

¶ 1-phase, 1000 VA, 50Amps 

  

TR Units Details 

  

¶ AC Input-240 V+/-10%VAC. 

¶ Frequency-50Hz 

¶ Output DC-50Volts & 50Amps. 

¶ Ref. Cell-Cu/CuSo4-zinc 

¶ Make-Raychem RPG Ltd 

¶ Type :TRA7 

¶ 1-phase, 4000 VA, 50Amps.. 

 

TR Units Details 
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AC Input-240 V+/-10%VAC. 

¶ Frequency-50Hz 

¶ Output DC-25 Volts & 25 Amps. 

¶ Ref. Cell-Cu/CuSo4 

¶ Make-Raychem RPG Ltd 

¶ Type :TRA2 

¶ 1-phase, 1250VA, 25Amps 

 

TR Units Details 

  

AC Input-240 V+/-10%VAC. 

¶ Frequency-50Hz 

¶ Output DC-25 Volts & 25 Amps. 

¶ Ref. Cell-Cu/CuSo4-Zinc 

¶ Make-Raychem RPG Ltd 

¶ Type :TRA7 

¶ 1-phase, 1000VA, 25Amps 

 

TR Units Details 

  

¶ AC Input-230 V+/-10%VAC. 

¶ Frequency-50Hz 

¶ Output DC-48Volts & 25Amps. 

¶ Ref Cell-AS3(Cu/CuSo4) Type 

¶ Make-Kristron System 

¶ 1-phase, 2000 VA, 25Amps 

 

Further , bidder has to supply TR unit with following details if required, design details is 

mentioned below for ready reference to  the bidder. This specification covers the requirement 

of design, manufacture, inspection, testing and supply of Cathodic Protection Rectifier Units to 

be used as source for impressed current C.P System for underground pipelines. Reliability of 

equipment and ease of maintenances of utmost importance. The workmanship shall be of 

highest grade and entire design and construction in accordance with the best modern practice. 

The CP-Rectifier Units shall be capable of continuous trouble free operation at full load rating 

specified. The protection devices and control components shall be of standard design and 

carefully chosen to meet the requirements of the specifications. Special care shall be exercised 

in the design and manufacture for aging effects, low input voltage, A.C. Voltage fluctuations, 

high forward current through the rectifying elements and high temperature conditions during 

operation. 
 

Apart from the de-ratings for site conditions an additional de-ratings of 20% shall be considered 

for the specific use as per International Standards. The components of the units shall be 

designed for maximum operating efficiency. The CP Rectifier Units shall be provided with all 

the necessary protections required as detailed: 

 

50V, 50A or 25 V 25 A AC OPERATED AUTOMATIC CP TRANSFORMER 

RECTIFIER UNIT:  
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Item: Auto/Manual Controlled Automatic C.P. Rectifier 

Input: 230V ± 20%, 1Ph, 50 Hz., AC 

Output: 0 to 50V, 0 to 50A DC or 0 to 25 V or o to 25 A Control: 

a) Automatic PSP Control Mode 

b)  Constant Voltage/Constant Current Manual control 

c) 24 step Basic Manual Control by means of separate Autotransformer Standard Indications: 

1. Mains ON 

2. Unit working in Auto  Mode 

3. Unit working in AVCC  Mode 

4. Under-protection 

5. Overprotection 

6. Overcurrent 

7. All Reference Fail 

8. Ref 1 fail 

9. Ref 2 fail 

10. Ref 3 fail  

11. Reference 1 Lowest 

12. Reference 2 Lowest 

13. Reference 3 Lowest 

 
Standard Metering: 

48mm X 96mm Digital meters for 

- a) AC Input  Voltage 

- b) AC Input  Current  

- c) DC Output Voltage 

- d) DC output Current  

- e) Digital meter with 10 Meg Impedance for- P.S.P. 

 

Protection: - 

HRC fuses in AC Input  

- HRC fuses in DC Output 

- MCB in AC  Input  

- MCB in DC output 

- Lightning Arrestors at Input &  Output 

- MOV/RC Surge suppressors each Diode/SCR 

- Fast acting Electronic Overcurrent/Overload protection 
 

No. of Ref Inputs: (03) Three. 

ü Automatic Reference Selection logic will be provided. 

ü Facility will also be provided to manually select any one Reference Input.  
 

Current Interruption: Built -in Programmable/Synchronisable Current Interrupter will be provided. 

Current Interrupter will have GPS Sync feature. Construction: 



 
 

 
 

Bhagyanagar Gas 

Limited 

Tender for Annual Maintenance Contract for 
Monitoring & Maintenance of Cathodic 

Protection (CP) System inst alled in Hyderabad, 
Vijayawada & Kakinada GAõs. 

Bid Document No. BGL/529/ 2021 -22  

 
Volume  

II of II  

 

(Sign & Seal of Bidder)                                                                                              Page 19 of 122   

ü Indoor/outdoor type, confirming to IP42/IP55 degree of Protection. 

ü Natural Air Cooled. Panel will be fabricated from 2.0mm/2.5mm CRCA sheet steel 

ü General Features : As per the enclosed Technical Specifications enclosed 
 

Details of Each Major Equipment / Component is Specified with Drawings. However, 

minimum requirements for the major equipment / component to be supplied by the Contractor 

are given below: 
 

All equipment shall be new and supplied by approved reputed manufactures. Equipment offered 

should be field proven. The equipment, accessories and material supplied shall comply in 

design, construction and performance with the latest relevant Indian and International standards 

together with the requirement of concern authorities having jurisdiction over all or part of their 

manufacture, installation and operation. 

All MS Component / Equipment should be protected against corrosion by Hot Dipped 

Galvanizing, coated with one coated of Epoxy Zinc Rich Primer, second coat of Epoxy Painted 

and Third Coat of Poly Urethane Paint. 

The minimum testing and inspection requirements for all components/ equipment shall conform 

to the requirement as defined in the relevant codes and standard. 
 

CONTROL PANEL  

Circuit-breakers, Ammeter, Voltmeter, Selector switches and all other items shall be  mounted 

above the transformer rectifier assembly in a gasketted enclosure on a non- magnetic, high dielectric 

strength, electrically non-conducting and strong panel board having phenolic resin base to minimize 

operating shock hazard through accident all leakage etc. Enclosure shall have all meters and 

switches surface mounted with hinged lockable doors. 
 

The control panel shall be invariably be marked/engraved indicating the various Switch 
gear components, for distinct identification. All indicating instruments shall be markedon dials for 

identification. 
 

TEST & INSTALLATION  

 

a) During manufacture, the C.P. Rectifier Units shall be subjected to inspection by BGLôs 
Engineer. The manufacturer shall furnish all information and facilities to enter into the work 

spot. 

b) All tests shall be carried out at the manufacturer's works under his care and Expenses. 

c) The load tests shall mainly determine the performance characteristics of unit. The supplier 

shall certify the tests carried out at his works. Certified test reports of manufacturer's test at 

quarter, half and full load and operating temperatures shall be submitted for each set. The reports 

shall include tests on efficiency, power factor, AC volts, Amps, Watts, DC Volts, Amps, 

regulation, ripple and hum content, voltage and current settings. All the testing procedures are 

being adopted to be clearly stated along with the tender. 

d) Shop tests shall be witnessed by inspecting authority of BGLôs representative. 

 

i)  As a part of general inspection visual checks shall also be carried out. This shall cover  

            measurement of overall dimensions, locations, numbering on leads and terminal  

            markings, rating, setting of links, meters etc. 
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ii)             Manual and electrical operation of switches. 

iii)  Insulation tests at power frequency for the circuits. 

iv)  Operation check for the controls as per specifications. 
 

DRAWINGS 

a) A single line circuit diagram printed on non-corrosive metallic sheet shall be affixed on 

the inside of the door of each C.P.R. Unit using rivets/screws. The diagram shall clearly 

indicate the terminal numbers, markings, values of the circuitry components etc. 

b)  A detailed circuit diagram of the C.P.R. Unit offered together with the technical 

specifications of the various components shall also be supplied along with the tender. 

c) Complete design of transformer to be used in C.P.R. Units should also be submitted with 

TR. 

 

GUARANTEE  

The C.P. Rectifier units shall be guaranteed for trouble free operation for a period of 12 months 

from the date of commissioning of the unit at site or 18 months from the date of delivery whichever 

is earlier. Any defects discovered during this period shall be rectified by the supplier at BGLôs site 

/ premises at suppliers cost. 
 

SPARE PARTS 

The tenderer has to quote separately for various spare parts which are to be procured along with the 

equipment. The list of such spare parts shall be included all the items which are essential for day-

to-day maintenance of the units and should be limited to the attached list. 

 

MAINTENANCE MANUAL  

The tenderer shall supply 1 set of maintenance manual along with each rectifier unit. 
 

Acceptable Makes: 

Raychem / Kriston / ORMAT 

Bidder has to submit the specifications and delivery Time schedule from the above mentioned 

makes and Upon Approval from the EIC, bidder will procure and install the rectifier unit complying 

to specifications and timely commissioning of the CP unit. 
 

2) CABLE TO PIPE JOINT 
 

In the making of the joint(s) particular care shall be taken to avoid any loose or imperfect joint(s) 

because it is on the continuity of these joints that the reliability and performance of the whole system 

depends. 
 

(a)  The pipe to cable connection can be made by Pin brazing 

(b)  The pipe to cable connection can also be made by using Pin brazing or Thermit weld. 
 

The following procedure is to be followed for Thermit Weld: 

 

i. Excavate a pit manually over the pipeline to expose the pipeline top surface opposite to the 

test station / CP station location, care should be taken not to damage the coating. 

ii. Excavate another trench from the pipeline to the test station mouth for cable laying 

1.5 m depth. 

iii.  The distance between two connection points will be maintained as 300 mm. The number of 
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connections will  be as per the connection scheme type at that particular location. The 

location for cad welding of cable shall be selected such a way that the pipe joints and field 

coated areas are avoided. 

iv. Care shall be taken that cable to pipe joint is not made upon the seam on circumferential weld 

of pipe. 

v. Cut open the coating on the pipeline with care without damaging the pipe for a size of 

approximately 50 mm x 50 mm to suit the size of the thermit welding mould. 

vi. All the cables shall be tested before installation to ascertain the healthiness of the cables. 

vii.  Remove the insulation from the cables to expose the bare copper conductor minimum 25mm 

or as required to crimp 15 mm long sleeve on wire strands. 

viii.  Place the cable on to the pipeline surface on the weld area at an angle of 10 to 15 degrees 

from pipe surface and place the thermit weld mould over the cable suitably. 

ix. Put the metal disc on the react in mould and fill up the mould cavity with the weld powder as 

for the weight required from the thermit weld cartridge and fill up the surface distributed with 

the starting powder. 

x. Ignite the starting powder with a flint igniter to have the cable welded to the pipeline. 

xi. Remove the mould after cooling. Remove the extra flux from the weld area by tapping it with 

a small hammer. 

xii. Check the cable connection by hammer test. 

xiii.  Remove the flux and any other debris using hand brush. 

xiv. Visually examine the cad weld, checking that the entire conductor is incorporated in the weld 

metal. 

xv. Check the continuity of the bare cable conductor to the pipe using a resistance meter with a 

scale which can read less than one ohm. A value of 0.1 ohm and less is accepted. 

xvi. Place a plastic funnel 70 mm ID (approx.) around the exposed area such that about 5 mm 

wide coating remains inside the plastic funnel. Place mastic around the plastic funnel to 

prevent leakage of encapsulation materials. 

xvii.  Fill up the conical mould from the top by pouring epoxy hardener. 

xviii.  Allow the epoxy hardener to set and test the insulation level by a holiday detector. 

xix. After the successful inspection lay the cable up to the test station and terminate it inside the 

box as per approved drawing. 

xx. The cable shall be back filled in the excavated cable trench as per Drawing and clean up the 

area. 

xxi. The resulting surface shall be clean, bright and slightly rough. 

xxii. Qualification of thermit welding procedure to be carried out before taking up field work /field 

joint. 

The joint(s), after having been made (either by means of (a) or (b)) shall be protected with recoating 

and rewrapping that part of the cable where the joint(s) is/are made. Care shall be taken while 

coating and wrapping all the leads and terminals so as to leave no metallic partuncovered and to 

prevent any contact with water. Identification markings shall be provided adjoining the sealed 

position. 
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3) SPECIFICATIONS OF MATERIALS FOR CIVIL  WORK 

 

All materials for civil works shall be of standard quality, manufactured by renowned concerns 

conforming to Indian Standards or equivalent. The CONTRACTOR shall get all materials approved 

by Engineer-In-Charge prior to procurement & use. If required, the CONTRACTOR shall furnish 

manufacturer's certificates for the materials supplied by him or get the materials tested from an 

approved test laboratory at the direction of Engineer-In- Charge. The cost for all tests & test 

certificates shall be borne by the CONTRACTOR. Any material brought to site & not conforming 

to specifications & satisfaction of Engineer-In- Charge shall be rejected & the CONTRACTOR 

shall have to remove the same immediately from the site at his own expense & shall not have any 

claim for compensation due to such rejection. 
 

1.1 WATER 

Water used for cement concrete, mortar, plaster, grout, curing or washing of coarse aggregates 

shall be clear & free from injurious contents of oil, acids, alkali, organic matters or other 

harmful substances in such amounts that may impair the strength or durability of the structure. 

Potable water shall generally be considered satisfactory for mixing & curing of concrete. The 

Engineer-In-Charge may require the CONTRACTOR to get the water tested from an approved 

laboratory at the latters expense & in case the water contains any sugar or an excess of acid, 

alkali or any injurious amounts of salts etc., the Engineer-In-Charge may refuse to permit its 

use. 
 

2.0 AGGREGATE 

Coarse & fine aggregates for concrete shall conform in a respect to IS:383 specifications for 

coarse & line aggregates from natural sources for concrete & to IS: 515 specifications for 

natural & manufactured aggregates for use a mass concrete, as the case may be. Aggregates 

shall consist of naturally occurring sand and gravel or stone, crushed/uncrushed or a 

combination thereof & shall not contain any harmful material such as iron pyrites, coal, mica, 

shale, clay, organic impurities etc. in such quantities as to affect the strength or durability of the 

concrete and in addition to the above, fore enforced concrete any material which might cause 

corrosion of the re-enforcement. The sum of percentages of all deleterious materials shall not 

exceed 5% by weight & 8% by volume, which includes materials passing 75 micron IS: Sieve. 
 

2.1.1 COARSE AGGREGATE  

Coarse aggregate is aggregate most of which is retained on 4.75 mm IS: Sieve & shall have a 

specific gravity of not less than 2.6. These may be obtained from crushed or uncrushed gravel 

or stone. 
 

2.1.2 FINE AGGREGATE  

Fine aggregate is aggregate most of which passes through 4.75 mm lS: Sieve but not more than 

10% passes through 150 micron IS: Sieve. Fine aggregates shall consist of natural sand resulting 

from natural disintegration of rock & which has been deposited by streams or glacial agencies 

or crushed stone sand or gravel sand. 

3.0 SAND FOR FILLING  

Sand for filling shall be medium hard, strong, free from any organic & deleterious materials. 

Any sand (FINE/COARSE) proposed, shall be used only after it is approved by the Engineer-

In-Charge. 
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4.0 CEMENT 

The cement used shall be ordinary Portland cement conforming to IS: 269 or as approved by 

the Engineer-In-Charge. The cement shall be stored in a suitable weather tight store in such a 

manner as  to permit easy access for proper inspection. The cement shall be stored in such a 

manner as to prevent deterioration due to moisture & to minimize ware-house deterioration. 
 

At the discretion of the Engineer-In-Charge, cement can be subjected to any or all of the tests 

& analysis required by the relevant Indian Standard Specifications. The CONTRACTOR shall 

bear the cost of all such tests. The Engineer-In-Charge may reject any cement as a result of any 

tests thereof. He may also reject cement which has deteriorated owing to inadequate protection 

from moisture or due to intrusion of foreign matter or other causes. Any cement which is 

considered defective by the Engineer-In-Charge shall not be used, & shall be promptly removed 

from the site by the CONTRACTOR at his own expense. 
 

5.0 STEEL REINFORCEMENT  

Mild steel reinforcement shall conform to IS: 422 Part-1. Structural steel shall conform to IS: 

226 / IS: 2062. 
 

6.0 BRICK  

6.1 These shall be sound, hard, tough, rectangular in shape & size, well burnt (not over burnt) 

of uniform deep red colour & shall conform to lS: 1077 first class bricks (50 A class) 

6.2 The brick shall be free from cracks, chips, flaws or humps of any kind and shall not show 

signs of efflorescence. The bricks shall be of fine, compact homogeneous structure & emit a 

clear ringing sound on being struck & shall have minimum compressive strength of 50 Kg / 

cm2 & shall not absorb water more than 20% of its dry weight when soaked in cold water for 

24 hours. The tolerance limit shall be 3% for absorption. 

6.3 All other materials not fully specified herein & which may be used in the work shall be 

of quality approved by the Engineer-In-Charge & he shall have the right to determine whether 

all or any of the materials supplied by the CONTRACTOR for use in the work are suitable for 

the purpose. 
 

7.0 CHEQUERED PLATES & STRUCTURAL STEEL WORKS  

Chequered plates shall be 6mm (7mm moreover chequered & shall conform to IS: 3502). Steel 

for chequered plate shall conform to IS: 226 shall be clearly rolled & shall be free from harmful 

surface defects such as crack surface flaws etc. The plate shall be cut to shape & fixed to the 

bearing members as shown in relevant drawings & directed by Engineer-In-Charge. The edges 

shall be made smooth, no burrs or gagged ends shall be left. The plates may be spliced with 

prior consent of the Engineer-in-Charge. But in that case care should be taken so that there is 

continuity in the pattern of the plates between the portions. 

8) CHAIN LINK  FENCING:  

Fixing of chain link fencing of GI Wire (3mm thick) of mesh size (50mm x 50mm) fixed angle 

iron of size 50mm x 50mm x 6mm grouted in PCC 1:3:6 in foundation & painted with 

aluminium paint including brick work in cement mortar 1:6 along the length under the chain 

link fencing with PCC 1:2:4 (50mm thick) on the brick work to hold the fencing at the bottom, 

the height of chain link fencing should be 2.5 mtrs above the floor. 
 

Arrangement of all consumables items viz. insulation tape, MS-Brass nuts & bolts, washers, 
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cable lugs, Bakelite-plates & terminals, warning tapes / mats, lubricants, grease, waste cotton, 

cold soldering materials like eutectics 157-Sealing / capsulation materials like M-seal and the 

necessary tools and tackles, instruments, equipment's (tri port, chain pulley etc.) to carry out 

tendered job is in the scope of contractor without any extra cost. Contractor shall have to furnish 

all details regarding availability of tools and tackles, instruments, equipment's before 

commencement of work. 
 

For executing any item if contractors outsource/hire the expertise from outside agency the cost 

of the same would be admissible as per SOR defined only. In such cases prior permission of 

EIC is to be obtained. 
 

All arrangements / payments (if any) necessary for carrying out maintenance SOR mentioned 

jobs, ROU opening, excavation job, crop compensation and negotiations / discussions with 

landowner, farmer or any other public / private agency, liaison with authorities for non receipt 

of the energy bills, correction in reading etc. & power restoration of TR CP unit in case of any 

fault, shall be the contractor's responsibility without any extra cost to BGL as a part of 

monitoring activity. 
 

9) COKE BREEZE:- DATA  SHEET: 
 

CHEMICAL COMPOSITION : 

Moisture, Volatile ( On Dry Basis), Ash 

and Sulphur 

: 1% ( % By Mass ) 

Fixed Carbon : 99% Minimum 
 

BULK DENSITY : 800 ï 1200 Kgs / M3 

REAL DENSITY : 2.03 gm / cc 

POROSITY : 40% 

RESISTIVITY : 0.1 Ohm Cm at 150 PSI 

Particle Size : (-) 1.0 mm Max Dust Free 
 

10) ANODE LEAD JUNCTION  BOX:- 
 

(a) Anode lead junction box is having facility for individual anode connection and suitable 

for pillar mounting. Appropriate cable glands provided in bottom side of box. A hinged lockable 

lid is provided as front door for access to the box. Box includes min 6-10 No. single anode 

circuits and main positive feed cables of maximum 25 Sq. mm cross section lugged copper 

conductor. 

(b)  Bus bar -- NiCd plated Copper bus bar of 25mm x 3mm mounted on two number epoxy 

supports, with brass studs/nuts/washers and anti vibration washer to accommodate lugged cable 

connection of up to 2 x 25 sq. mm. main anode cable and tap off interconnection for 18 nos. 

individual anode circuits. 

All terminals should be of SS-304 material and size M-8 (08mm) nut, bolts, spring washer. The 

termination boards should be Fabric reinforced Bakelite of minimum 08 mm thickness. 
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(c) Anode Circuit --- Each anode circuit is provided with following: 

1. Removable link (Copper) 

2. Measurement shunt: 10Amp, 100mV rating. 

3. Variable Resistor: Slides wire type 5 Ohm 5 amps rating. 

4. Individual anode terminals will comprise of studs/nuts/washers and anti vibration washers 

to terminate 10 Sq. mm lugged cables. 

(d)  Enclosure: The fabrication details as per following - 

Material - MS Sheet 2.5 mm thick, weight - 30 Kg (approximate), 
 

Painting : Surface Preparation SA 2 ½ Hot Dipped Galvanised ï 80um One 

Coat of Zinc Primer Two Coat of Epoxy Paint IS631 Shade 

11) GEB Power supply /Energy meter box and Isolation switch box:- 

Both boxes are same size as per existing meter and switches & isolation boxes at TR or Solar 

stations/ terminals. The fabrication details as per following -Material- MS Sheet 2.5 mm thick, 

waight-5 -7 Kg (approximate), the cabinet has hinged front doors with neoprene gasket and is 

Pad lockable. Any modification, if required, must be accommodated as directed by the EIC. 

Surface painting : Sand Blasting SA 2 -1/2 

Hot Dip Galvanizing to 80um 

One Coat of Zinc Chromate Primer, One coat of Phosphate & \ 

Two Coats of Epoxy Paint - Light Grey 631 Total Paint Thickness ï 120um DFT 

12) DEEP ANODE GROUND BED SPECIFICATIONS & DATA SHEET SCOPE:  

This specification covers the minimum technical requirements for the design, manufacture, 

performance, inspection, testing and supply of Mixed Metal Oxide coated Titanium Tubular 

Anode String for Deep Anode Ground beds for ICCP System. 

The MMO Anode String should be a standard product of a manufacturer regularly engaged in 

production of MMO Anodes. The Anodes shall be supplied in accordance with the following 

specifications and data sheets. 

CODES AND STANDARDS 

The design, manufacturing, testing of MMO lida Anode String for Deep Anode Groundbed 

shall be in accordance with the latest revisions of the following Indian standards, wherever 

applicable. Where appropriate Indian standards are not available, the relevant IEC standards 

shall apply. 
 

a) Indian Standards institution (ISI) 

b) International Electro technical commission (IEC) 

c) American Standards Institution (ANSI) 
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d) British Standards Institution (BS) 

DATA SHEET : 

Anode Base Material : Titanium substrate (ASTM B 861 

Grade I) Coated with mixed metal oxide 

(MMO) of noble metals of group VIII. 

Anode Type LIDA  (Linear  Distributed

 Anodes)- Mixed  Metal

 Oxide (MMO) coated 

Titanium Anodes 

Anode Diameter : 25.4mm + 0.40 / -0.79 mm 

Anode Length : 1000mm +/- 5 mm long 

Anode Weight : 0.280kg/m +/- 0.028 kg/m 

Anode Current Output : 8 Amperes 

Number of Anodes in Single String : 6 Nos or 8 Nos as defined in 

respective SOR items 

Total Anode String Current Output : 48 Amperes or 24 Amp 

Anode Design Life at Maximum Output : 35 years 

Maximum Operating Current Density with carbonaceous 

backfill 

 

100 Amp/M² 

Coating resistivity 6 x 10-5 Ohm - cm 

Anode to cable connection LIDA  anode  to  cable  patented crimp 

connection at centre and end sealing. 

Anode quantity on string As per current requirement 

Contactresistance/Electrical continuity 1 milli Ohm (max.) 

Coating Consumption rate 1 mg per ampere -year 

Mixed metal Oxide (MMO) coating 

Weight 

More than 9 gm /M² 
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Coating deposition Method Thermal decomposition 

Inactive Depth of Deep Anode bed : Up to 24 Meters (or +10% as per Site 

conditions of Water Body Level) 

Active Depth of Deep Anode bed : 30 Meters or 15 Meters for 3 Lida 

 

VENT PIPES: 

Deep Anode Ground Bed installations must have the vent pipe is perforated throughout the 

active coloumn and solid through the inactive column, standard perforations range from .006 

inch wide slots to 1.4 in diameter holes and are commonly placed every 6 in of pipe length. To 

prevent plugging with inactive coloumn backfill, perforations should end even with top anode. 

Upper end of the vent pipe should be terminated so produced gases are allowed to dissipate 

naturally to the atmosphere. Terminations should be above any flood plain elevation. 
 

ANODE SUSPENSION SYSTEMS: 

The standard method of installation is to lower each anode by its attached wire suspend it at the 

desired depth, and tie it off at the surface. 
 

ANODE CENTRING DEVICES:  

Anode centralizers may be installed to ensure that carbon backfill surrounds each anode. 

Centralizers should be designed to prevent damage to anode wires during installation and allow 

anode movement in the well without snagging on down hole formations or other anode 

assemblies. 
 

Carbon Backfill  

High quality calcined petroleum coke is to be used for all deep anode installations. Granular 

carbon sinks readily in fresh water and is normally poured directly from the bag into the well. 

Fluid coke is comprised of fine carbon particles that compact tightly around anodes. Because 

of small particle size, fluid coke should be pumped from the 
 

Loading Procedures 

As previously mentioned, deep anodes are ordinarily drilled with direct mud rotary equipment. 

After reaching desired depth, down hole mud slurry must be thinned to nearly the viscosity of 

fresh water to allow proper carbon settlement around anodes. Thinning is performed by 

Total Depth of Deep Anode bed : Up to 54 meters (or + 10% as per Site 

conditions) for 6 Lida Anodes or Up to 

24  Meters  (or  +-  10  %  as  per  Site 

conditions) for 3 Lida Anodes 

Deep Anode bed Casing Pipe Material : MS 

Deep Anode bed Casing Pipe Diameter : 150 mm 

PVC perforated vent pipe  1 inch 
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pumping potable water from the bottom up through mud circulation system until it returns to 

surface in well bore. Accurate well thinning is 
 

critical to system installation. After thinning, drill pipe is removed from well to allow system 

loading. Vent pipe is usually lowered first and tied into position. Anodes are lowered by their 

attached wire to the desired elevation and tied off at the surface. After anodes are placed at 

desired elevations, carbon backfill is poured or pumped down hole. Anode resistance logging 

before, during, and after carbon backfill provides proof of proper carbon settlement. Settlement 

of top-loaded granular carbons normally occurs within 1 hr. Settlement of pumped fluid carbons 

normally takes 6 to 12 hr. Total settlement should occur before backfill of inactive column. 
 

MMO ANODE:  

The Anode base metal shall be titanium substrate confirming the ASTM Grade ï I / II material 

specifications. The Titanium substrate shall be coated with refractory & precious mixed metal 

oxides augmented by the Plasma Spray Processed Catalytic Coating Method. The coating 

density, mixture ratio, type of precious & refractory metal oxides and the dielectric material 

used for insulation shall be suitable for operations in different electrolytes and environment.The 

Plasma Spray Coating process gives an Enhanced Mixed Metal Oxide Coating that should give 

three distinct advantages. 

a. Abrasion Resistance : 

EMMO Coating on the Anode should be abrasion resistant to sharp rock or sharp The 

metal edges. 

b. Coating Mechanical Stability : 

The EMMO Coating on the Anode should be mechanically stable and resistant to rupture 

due to electrolysis-generated gas in the coating porosity. 

c. Coating Thickness : 

The EMMO Catalytic Coating mean thickness on the Anode should be ~900 microns. 
 

ANODE STRING CABLE AND JOINT:  

The EMMO tubular Anode string cable should be highly conductive copper of cross sectional 

area of 25 mm2 or 4 AWG with double insulation. The EMMO tubular Anodes cable primary 

insulation of ECTFE Copolymer of 1mm +10% thickness to isolate the copper conductor in 

presence of Nascent chlorine gas that is generated at the anode in the electrolysis process in 

chloride / halogen ion environment. The ECTFE primary insulation should be protected by a 

1.6mm Thick HMWPE jacket to provide mechanical strength. 
 

The Anode to Cable joint should be TIG Welded Circumferential Swage, which shall give a 

very low resistance as specified in data sheet. 

The Anode String shall be dual feel type which should make the Anode Groundbed fail-safe. 

The anode to cable connection shall have high tensile pull strength within 10% of the cable 

handbook pull strength. 
 

The anode to cable sealing should be six layer seal plus the anode to cable interface at the ends 

shall be chemical resistant Teflon End Plugs and Teflon Sleeves. 
 

ANODE STRING CENTRALIZER AND VENT PIPE:  

Each EMMO tubular Anode string should have a centralizer. The Dual feed cable should have 
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a spacer to separate the Cable from the Anode. The Anode String shall be installed with a 

flexible vent pipe with micro slots / holes for venting of gas generated at the anode surface 

during electrolysis. The Vent pipe diameter shall be 25mm and bottom end of the vent pipe 

should be sealed. 
 

ANODE GROUNDBED BACKFILL:  

Calcined Petroleum Coke Breeze with chemical composition of minimum 98% Carbon and (-

)1mm mesh size. The consumption rate of coke breeze should be 1.1Kg / Amp ï Yr and the 

Anode Ground bed Design life should not be less than 35 years at an operating load current of 

50 Amperes. 
 

DOCUMENTS AND DRAWINGS:  

The Anode Manufacturer shall have a proved track record in manufacturing of EMMO Anodes 

for 10 years and Performance Certificates should be produced for Approval from Owner. The 

Anode Manufacturer should provide fabrication drawings and data Sheet for approval from 

Owner before placement of Purchase order. 

The Anode Manufacturer should provide fabrication drawings and data Sheet for approval from 

Owner before proceeding with manufacturing. After approval of Fabrication drawing and proto 

type test is cleared the anode strings should be finally manufactured. 
 

TESTING OF EMMO ANODE STRING:  

All Anode Strings shall be tested by contractor and inspected by Owner before despatch, testing 

shall be conducted by the manufacturer to satisfy this document either as routine tests done by 

manufacturer or additional tests so required. 
 

WARRANTY:  

The EMMO Anode Strings should be warranted for minimum 05 years from the date of 

installation. The New EMMO Anode String should be provided by its manufacturer if it stops 

functioning within 05 years when installed and operated per manufacturerôs guidelines. 
 

13)  PROCEDURE FOR CP CABLE TRENCH BED &  BACKFILLING: - 
 

(i)  1 Mtr. deep laying layer of sand 

(ii)  Approved class brick layer of 3" thick 

(iii)  Red color polythin of 0.25 mm thick 

(iv)  Back filling with soil 

(v)  Watering (As & when required ) 

(vi)  Making normal surface 

(vii)  As per the approved drawing 

 

14) EARTHING SYSTEM / EARTHING PIT : - 
 

The earthing system of TR Unit / Solar CP Station and P/L or at Gas terminal comprises of 

Earth pits, Earthing grid etc. Monitoring, Maintenance/Repair is to be carried out as per IS 3043 

(pipe). 
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1.0 SCOPE: This Procedure covers the inspection and test procedures pertaining to the 

installation of Cathodic Protection Systems. The equipment described here in covers the 

protection of underground pipelines by ICCP system. 
 

2.0 PURPOSE 

The purpose of this procedure is to define the inspection, testing method and criteria for 

installation work of Cathodic Protection System to achieve Job Completion. 
 

3.0 GENERAL  REQUIREMENT  

.1 Reference 

1.1 All material received at site shall be inspected, handled and stored upon receipt. 

1.2 All installation/construction/testing works shall be carried out in compliance with 

Project Safety Requirement 

1.3 Inspection and testing shall be conducted by the client. 

Verification of inspection, checklist and testing shall be recorded on installation/test 

formats and will be signed by the client where appropriate. 

1.4 All test equipment shall have a valid calibration certificates available at site. 
 

.2 Installation & Testing Equipment 

2.1 Pin Brazing Machine Kit  

2.2 Tool Box 

2.3 Dobefill 6o Epoxy & Harder 758 Resin & Mseal / Beckseal. 

2.4 Grinder, West Cloth 

2.5 Holiday Detector & Multi Meter & Portable Reference Electrode 

4.0 INSTALLATION  PROCEDURE 

Pipe to cable connection involves following steps: 

4.1 Select the location for making cable to pipe connection away from the seam or 

circumferential weld of the pipe. Ensure that location is as specified and in case of change 

in location obtain necessary approval. 

4.2 Remove pipe coating of size (2ò X 2ò) to expose joint area on the pipe surface. 

4.3 Clean the exposed area to get a shining surface with rought file. 

4.4 Remove approximately 25 mm of insulation on the cable at one end, polish the copper 

conductor strands and crimp 15 to 20 mm long copper sleeve on wire strands 

4.5 Place pin brazing gun on exposed area of pipe & done the pin brazing on Pipe. 

4.6 Check the Mechanical integrity of the weld by the use of flight hammer (0.5 kg.) striking 

the weld firmly but gently as close to the steel pipe surface as possible in a direction 

parallel to the pipe surface. 

4.7 Check the continuity of the cable. 

 

4.8 Remove 3 layer polyethylene (3 LPE) coating around the joint such that a surface area of 
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60 mm dia is exposed. 

4.9 Position a plastic funnel around the exposed area such that about 5mm wide coating 

remains inside the plastic funnel. Place M seal around the plastic funnel to prevent 

leakage of encapsulation materials. 

4.10 Seal the exposed are by pouring Epoxy and hardner mixture (10:1) by volume in the 

funnel so as to achieve electrical insulation and bonding. 

4.11 After Pin Brazing check pipe coating using Holiday detector. 

4.12 After completing total work check the natural Pipe to soil potential using Multimeter & 

Reference electrode. 

4.13 The inspection will be recorded on inspection / installation formats 

 

5.0 PRECAUTION  

5.1 Before start the work check materials inspection test certificate & shipment release note 

5.2 Prior to removal to site the cable will be inspected for mechanical damage. 

5.3 Check using pins are supplied from original supplier only. 

5.4 Cables are to be of sufficient length so as to reach the termination point without any joint 

providing sufficient lop for future maintenance purposes. 

5.5 The distance between two cable-to-cable connections shall be a minimum of 300 mm. 

5.6 Any damage to coating or pipe metal should be brought to the notice of 

engineer/supervisor/inspector so that requisite corrective actions may be taken. 

5.7 All cables are to be appropriately tagged. 

5.8 One set of drawing/documents should be kept by site supervisor at work place 

6.0 RECORD 

All the parameters recorded during the installation at site will be recorded in inspection 

format. 
 

7.0 ATTACHEMENT  

 

1. INSPECTION REPORT 

2. INSPECTION & TEST PLAN 
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INSPECTION REPORT : PIN BRAZING REPORT  

Chainage 

No. 

  

LOCATION/REFERENCE: 

 

Report No. 
 

Date : 

Sr. No. Cable Size in sq.mm Continuity Check Holiday Test Remarks 

     

     

     

STRENGTH OF PIN BRAZING : OK/ NOT OK 
 

EPOXY & HARDNER FILLING : OK/ NOT OK 

 For For 

Sign:   

Name:   

Date:   
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INSPECTION & TEST PLAN FOR PIN BRAZING  

 

 
Sl. no Material details and 

Activity Description  

Procedure to 

Cable to Pipe 

connection by 

Pin Brazing 

Frequency of inspection 
Record to be 

submitted by 

Contractor PMC/Client 
 

1 Check location Procedure W R Procedure 

2 Check spacing between Two 

welds 

 
P W 

 

3 
Cable for cable size and type 

 P W  

4 Check connection to pipe  P W  

5 
Check Encapsulation 

 P W  

6 
Check continuity of cable to 

pipe 

 
P W 

 

7 
Check holiday at 15 KV (For 

encapsulation) 

 
P W 

 

8 Check restoration  P W  

9 
Holiday testing equipment 

Calibration Certificate Test 

 
P W 

 

Inspection Codes: 
 

W ï Witness. Prior notification required P - perform 

R ï Review 
 

00  For Review and 

Approval 

  

Rev. Date Description Prepared by Approved by 
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PROCEDURE-CABLE LAYING  
 

 

 

TABLE OF CONTENTS  
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1.0   SCOPE : This Procedure covers the inspection and test procedures pertaining to    the 

installation of Cathodic Protection Systems. The equipment described here in covers the 

protection of underground M.S pipelines from corrosion by Cathodic Protection Systems. 
 

2.0 PURPOSE 

The purpose of this procedure is to define the inspection, testing method and criteria for 

installation work of Cathodic Protection System to achieve Job Completion. 
 

3.0 GENERAL  REQUIREMENT  

Reference 

2.6 All material received at site shall be inspected, handled and stored upon receipt. 

2.7 All installation / construction / testing works shall be carried out in compliance with 

Project Safety Requirement 

2.8 Inspection and testing shall be conducted by the client /client representative. Verification 

of inspection, checklist and testing shall be recorded on installation / test formats and will 

be signed by the client/ client representative. 

2.9 All test equipment shall have a valid calibration certificates available at site. 

Installation & Testing Equipment 

2.10 Crimping Tool 

2.11 Cable Jack 

2.12 Sand, bricks, cable lugs, cable warning mat etc. 

2.13 Tool Box for Cable Termination to test station 
 

4.0 INSTALLATION  PROCEDURE 
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The cables are laid in Soil at a required depth with bricks & sand cover. Laying of cables 

involves following steps: 

4.1 The Cables will be identified, checked against the data sheet and inspected for 

mechanical damage. 

4.2 Identify the cable layout route and measure the actual length of cables. 

4.3 Cut the cable as required at site and ckeck the continuity of cable. 

4.4 Lay the cables in ROW at minimum depth of 1.5m outside plant & inside plant 0.75M 

depth and cover it with sand and brick. Cable laid under road crossings will be through 

RCC Hume / GI pipes/ pvc pipe as per customer requirement. 

4.5 In paved area on Identified location a narrow trench will be cutting the existing 

concrete. 

4.6 Lay the cable in proper sized G.I.Conduit & installed in a concrete trench. 

4.7 After installation of the conduit & cable trench shell be properly paved to restore the 

RCC to its original condition. 

4.8 Wherever possibility for damaged of cables the cable shell be installed in proper G.I./ 

PVC Conduit. 

4.9 Terminate cables should be terminated using lugs through support pipes. 

4.10 Cable Identification mark is to be done properly. 

4.11 The cable route should be identified with permanent cable markers. 

4.12 The inspection will be recorded on inspection / installation formats 

 

5.0 PRECAUTION  

5.1 Before start the work check materials inspection test certificate. 

5.2 Prior to removal to site the cable will be inspected for mechanical damage. 

5.3 Cable termination shall be by means of correctly sized compression (crimped) lugs. 

5.4 Crimping shall be by means of properly designed tools only. 

5.5 Cables are to be of sufficient length so as to reach the termination point without any joint. 

5.6 All cables are to be appropriately tagged. 

5.7 One set of drawing / documents should be kept by site supervisor at work place 

 

6.0 RECORD 

All the parameters recorded during the installation at site will be recorded in inspection format. 

 

7.0 ATTACHEMENT  

1. INSPECTION REPORT 

2. INSPECTION & TEST PLAN 
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 For For 

Sign   

Name   

Date   

 

 

 

      

INSPECTION REPORT : CABLE LAYING REPORT 
   

Chainage  no. LOCATION/REFERENCE: 
  

      

Report No.  Date :   

      

Sr.No. Cable Size in sq.mm From To 
Continuity 

Check 
Remarks 

            

            

            

            

            

            

            

            

            

            

            

            

            

      

      

SAND BRICKS COVER WARNING MAT & BACK 

FILLING 

: OK/ NOT 

OK   

CABLE TERMINATION : OK/ NOT OK    

DEPTH OF LAYING : OK/ NOT OK    
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(i) Inspection Test Plan: Cable Laying for Underground Pipeline 
 

Sr. 
 

No. 

Activity Description Referenc

e 

Docume

nt 

Frequency of Inspection Record to be 

submitted by 

CContract or PMC/Client  

1 Approval of Work Instruction procedure W R procedure 

2 Excavation & depth check if 

underground 

 P W  

3 Sand padding & brick laying  P W  

4 Warning mat  P W  

5 Tagging and restoration of earth work  P W  

Inspection Codes: 
 

W ï Witness. Prior 

notification required P - 

preform 

R ï Review 
 

00  For Review and 

Approval 

  

Rev. Date Description Prepared by Approved by 
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PROCEDURE FOR ANODE JUNCTION BOX INSTALLATION  

CONTENTS 

1.0 Purpose. ......................................................... 3 

2.0 Scope. ........................................................... 3 

3.0 Materials and References ................................... 3 

4.0 Procedure ....................................................... 3 

5.0 Precautions ...................................................... 4 

6.0 Test Report  ..................... 5 

Inspection and Test Plan 

Inspection Report 
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1.0 PURPOSE 

To describe the procedure for installation of anode junction box provides adequate quality 

assurance/control of workmanship and inspection at site. 

2.0 SCOPE 

The procedure covers installation of anode junction box should be as per site condition left 

/right side towards direction of flow. 

3.0 MATERIALS AND  REFERENCES 

3.1 Equipments: Calibrated portable multimeter, Portable  Reference Cu/CuSO4 electrode. 

3.2 Materials: Shuttering, concrete, Cable lugs, ferrules, etc. 

4.0 PROCEDURE 

4.1 Make a pit of dimension 1 m x 1 m x 0.5 m. The pit should be made at proper distance 

from pipeline on the wider side of the ROW. 

4.2 Foundation should be cast either in site or at a convenient storage yard. Keeping the M.S. 

pipe vertically aligned. Take care so that the top of the foundation and the top of the 

enclosure the overall dimensions of foundations shall be 900 mm x 900 mm x 600 mm. 

4.3 Take care about the mainline pipe and its insulation to ensure that no damage is caused 

to them during excavation on the pipeline for cable to pipe connections. A reference 

should be made to approve anode Junction box Schedule for the type of connection 

scheme designed for the respective anode Junction box. Make required number of cable 

to pipe connections of appropriate cable size and length. 

4.4 Insert cable carefully on the rim of the M.S. pipe protruding out of the foundation block. 

This is to avoid damage to cable insulation while pulling the cables into the enclosure. 

4.5 Pull the cables up to the top of foundation and then harness them through the support pipe 

into the enclosure. 

4.6 The M.S. support pipe along with enclosure should be erected on top of foundation block 

by matching the base plate holes and fastening the bolts grouted in the foundation secured 

by the matching nuts. 

4.7 Take care so that the top of the foundation and the top of the enclosure remain in the 

horizontal plane. 

4.8 The orientation of the enclosure (box) should be such that its door faces the pipeline. 

4.9 Mount the necessary hardware within the enclosure and terminate the cable onto the 

respective terminals. 

4.10 Measure pipe to soil potential with portable multimeter and Cu/CuSO4 reference 

electrode at all cables terminals inside the box. 

5.0 PRECAUTIONS 

5.1 Cables used shall be of sufficient length so as to reach termination point without any joint 

and providing sufficient slack for future maintenance purposes. 

5.2 Tag all cables appropriately. 
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5.3 Check all the connections for proper tightening 

5.4 Provide cable core ferrules at both ends before final termination. 

5.5 Keep one set of drawing / documents by site supervisor at work place. 

5.6 Neatly dress the cable inside the trench and terminated inside junction box. 

5.7 Installed test stations are in the cultivated land / open field at the boundary of two plots 

and not in the middle of these plots. 

6.0 TEST REPORT 

Record and document all inspection result obtained in the Inspection report format 

Inspection and Test Plan Inspection Report 

Inspection Test Plan: Anode Junction Box Installation 

Inspection Codes: 
W ï Witness. Prior notification required  

P -    preform 

R ï  Review 

 

00  For Review and 

Approval  

  

Rev

. 

Date Description Prepared by Approved by 

Sr. 

No 

Activity Description  Reference 

document 

Frequency of 

Inspection 

Record to be 

submitted by 

CONTR
. 

Client  

1 Check Pit dimensions and 

location as per drawing 

Procedure W R procedure 

2 Concrete foundation, size 

and grade including 
curing time 

 P W  

3 AJB top mounting on 

foundation 

 P W  

4 Check foundation level  P W  

5 Checking height above 

ground level 

 P W  
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BOX INSTALLATION REPORT  
  

Chainage No.
   

LOCATION/REFERENCE: 

     

Report No.   Date :  

     

TYPE OF 

TLP/JU 

NCTION 

BOX 

CHAINAGE  

DISTANCE 

FROM PIPE 

LINE  

PIPE TO SOIL 

POTENTIAL  
OTHERS 

          

          

          

          

          

          

     

     

REMARKS: 
    

LETTER WRITING ON TLP /JUNCTION BOX (CH No DISTANCE FROM PIPE LINE 

DIR. LINE FLOW) : OK/ NOT OK 

CONNECTION DIAGRAM OF TLP/JUNCTION BOX (INSIDE) : BALANCE / 

COMPLETE 

 

 

 

 For For 

Sign   

Name   

Date   
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PROCEDURE FOR CATHODE BOX INSTALLATION  

CONTENTS 

 
1.0 Purpose.................................................................................... 3  

2.0 Scope......................................................................................... 3 

3.0 Materials and References ......................................................... 3  

4.0 Procedure .................................................................................. 3 
 

5.0 Precautions................................................................................ 4 
 

6.0 Test Report................................................................................ 4 
 

 

Inspection and Test Plan Inspection Report 
 

1.0 PURPOSE 

To describe the procedure for installation of Cathode junction box provides adequate 

quality assurance/control of workmanship and inspection at site. 
 

2.0 SCOPE 

The procedure covers installation of Cathode junction box should be as per site condition 

left/right side towards direction of flow. 
 

3.0 MATERIALS AND  REFERENCES 

3.1 Equipments: Calibrated portable multimeter, Portable  Reference Cu/CuSO4 electrode. 

3.2 Materials: Shuttering, concrete, Cable lugs, ferrules, etc. as per instruction of EIC. 
 

4.0 PROCEDURE 

4.1 Make a pit of dimension 0.7 m x 0.7 m x 0.8 m. The pit should be made at proper distance 

from pipeline on the wider side of the ROW. 

4.2 Foundation should be cast either in site or at a convenient storage yard. Keeping the M.S. 

pipe vertically aligned. Take care so that the top of the foundation and the top of the 

enclosure the overall dimensions of foundations shall be 600 mm x 600 mm x 800 mm. 

4.3 Take care about the mainline pipe and its insulation to ensure that no damage is caused 

to them during excavation on the pipeline for cable to pipe connections. A reference 

should be made to approve Cathode  Junction box Schedule for the type of connection 

scheme designed for the respective Cathode Junction box. Make required number of cable 

to pipe connections of appropriate cable size and length. 

4.4 Insert cable carefully on the rim of the M.S. pipe protruding out of the foundation block. 

This is to avoid damage to cable insulation while pulling the cables into the enclosure. 

4.5 Pull the cables up to the top of foundation and then harness them through the support pipe 

into the enclosure. 

4.6 The M.S. support pipe along with enclosure should be erected on top of foundation block 

by matching the base plate holes and fastening the bolts grouted in the foundation secured 
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by the matching nuts. 

4.7 Take care so that the top of the foundation and the top of the enclosure remain in the 

horizontal plane. 

4.8 The orientation of the enclosure (box) should be such that its door faces the pipeline. 

4.9 Mount the necessary hardware within the enclosure and terminate the cable onto the 

respective terminals. 

4.10 Measure pipe to soil potential with portable multimeter and Cu/CuSO4 reference 

electrode at all cables terminals inside the box. 

5.0 PRECAUTIONS 

5.1 Cables used shall be of sufficient length so as to reach termination point without any joint 

and providing sufficient slack for future maintenance purposes. 

5.2 Tag all cables appropriately. 

5.3 Check all the connections for proper tightening 

5.4 Provide cable core ferrules at junction box ends before final termination. 

5.5 Keep one set of drawing / documents by site supervisor at work place. 

5.6 Neatly dress the cable inside the trench and terminated inside TLP. 

5.7 Installed test stations are in the cultivated land / open field at the boundary of two plots 

and not in the middle of these plots. 

6.0 TEST REPORT 

Record and document all inspection result obtained in the Inspection report format 

Inspection and Test Plan Inspection Report 

Inspection Test Plan: Cathode Junction Box Installation 
 

Sr. 

No 

Activity Description  Reference 

document 

Frequency of 

Inspection 

Record to be 

submitted by 

CONTR. Client  

1 Check Pit dimensions and 

location as per drawing 

Procedure W R procedure 

2 Concrete foundation, size 

and grade including 
curing time 

 P W  

3 TLP top mounting on 

foundation 

 P W  

4 Check foundation level  P W  

5 Checking height above ground 

level 

 P W  

Inspection Codes: 

W ï Witness. Prior notification 

required P - Perform 

R ï Review 

00  For Review and 

Approval 

  

Rev Date Description Prepared by Approved by 
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INSPECTION REPORT : TEST LEAD POINT/ JUNCTION BOX INSTALLATION REPORT   

 
Chainage 

No. 

    

                      LOCATION/REFERENCE: 

   

Report No. 
 

Date : 
 

 TYPE 

OF 

TLP/JUN

C TION 

BOX 

CHAINAGE  DISTANCE FROM PIPE LINE  PIPE TO SOIL 

POTENTIAL  

OTHERS  

       

       

       

       

       

       

       

REMARKS: 

LETTER WRITING ON TLP /JUNCTION BOX (CH No DISTANCE FROM PIPE LINE DIR. LINE FLOW) : 

OK/ NOT OK CONNECTION DIAGRAM OF TLP/JUNCTION BOX (INSIDE) : BALANCE / COMPLETE 

 

 
For For 

 

Sign: 
   

Name: 
   

Date: 
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PROCEDURE FOR TRANSFORMER RECTIFIER UNIT INSTALLATION  
 

TABLE OF CONTENTS  

 
1.0.0 PURPOSE ................................................................................. 02 

2.0.0 SCOPEé .................................................................................. 02 

3.0.0 MATERIAL  & 

EQUIPMENTSééééééééééééééééé..02 

4.0.0 REFERENCE ........................................................................... 02 

5.0.0 PROCEDURE ........................................................................... 03 

6.0.0 PRECAUTION .......................................................................... 03 
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1.0  PURPOSE: To define the procedure for Installation of transformer rectifier unit   and 

provide adequate quality assurance / control of workmanship and inspection at site. 

2.0 SCOPE 

This procedure covers installation of transformer rectifier unit for cathodic protection system. 
 

3.0 MATERIALS &  EQUIPMENTS 

× Equipments : Measure tape, Electrician tool kit. 

× Materials : Cable, Cable lugs, Ferrule, Gland. 

4.0 REFERENCE 

× Data sheet & Manual 

5.0 PROCEDURE 

1. Carefully unpack the unit after taking it is from the wooden case. Inspect the outside of the 

unit and check for transit damages. 

2. Install the unit on the foundation (outdoor) or on channels (indoors). Care should be taken 

to ensure that the horizontal level of the foundation is correct. Incorrect foundation level will 

affect the alignment of the panel doors, which may cause difficulty in closing the doors. CP 

unit shall be installed inside the control room. 

3. Take the cable entry in to the unit through suitably sized gland, which are fixed on the bottom 

gland plate of the unit. Open the front and back doors of the unit and visually inspect the 

inside of the unit carefully. Check all the components inside to ensure that there is no damage 

in transit. Tighten all connections. 

4. Check the insulation between the AC input terminal and panel body by means of a megger. 

5. The unit should be earthed by copper cable to be connected between the station earth system 

and the earthing bolt. 

6. Pull up various cables such as AC input, anode header, cathode header, reference cell and 

negative cables, transducer cables and connect them to appropriate terminals in the unit as 

per wiring and cable termination diagram. The cable entry to the unit shall be through cable 

glands. 

7. All the cables shall be tagged appropriately and ferruled before lugging with appropriate size 

lug. 

6.0 PRECAUTION  

All cables are to be appropriately tagged. 

7.0 TEST REPORT 

Record and document all inspection results obtained in the inspection report format. 
 

8.0 ANNEXURE 

Inspection Test Plan Inspection Report 
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Inspection Test Plan: TR Unit installation 
 

INSPECTION & TEST PLAN FOR TR UNIT INSTALLATION  

SR.NO. ACTIVITY  By 

CONTRACTOR  

By Client REMARKS  

1 PROCEDURE APPROVAL S A  

 

2 

VERIFICATION OF 

LOCATION, 

EARTHING & 
REFERENCE CELL 

 

P 
 

R/RM 

3 TR UNIT INSTALLATION P R/RM 

4 
CABLE TERMINATION 

& TAGS 
P R/RM 

5 INSPECTION REPORT P R/RM 

LEGENDS: 

"P"  PERFORM 

"RM"  RANDOM CHECK  

"W"  WITTNESS ALL  

"S"  SUBMITTED BY  

"A"  APPROVAL  

 

    

    

00    

Rev. Date 
Prepared by Approved by 
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INSPECTION REPORT:  

 

TR UNIT RATING KVA  

INPUT VOLTAGE (AC/DC) 
VOLTS 

INPUT CURRENT (AC/DC) Amps 

OUTPUT VOLTAGE (DC) 
VOLTS 

OUTPUT CURRENT (DC) Amps 

EARTHING OK / NOT OK 

SCADA MONITORING FACILITY OK / NOT OK 

DISTANCE FROM PIPELINE(M) OK / NOT OK 

CABLE TERMINATION IN TEST STATION OK / NOT OK 

REMARK : 

 

Inspection Codes: 

W ï Witness. Prior notification required  

P -    Perform 

R ï   Review 

 

00  For Review and 

Approval 

  

Rev. Date Description Prepared by Approved by 
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PROCEDURE FOR CP ANODE BED INSTALLATION 

(DEEPWELL)  
 

 

 

CONTENTS 
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1.0 PURPOSE 

To describe a procedure for installation of ICCP Anode ground bed and provides adequate 

quality assurance/control of workmanship and inspection at site. 
 

2.0 SCOPE 

This procedure covers installation of Deep anode ground bed as per standard drawing & 

design document. 

3.0 REFERENCES 

Installation drawing for Deep anode ground Bed Design and Calculation document for CP 

system. 
 

4. 0 MATERIALS  REQUIRED  

 

Sr.No Material/Tool  Make Application/Purpose 

01 Crimping Tool Standard For crimping cable with lug 

02 Excavation tools & Augers Standard For Excavation 

03 Measuring Tape Standard Measurement 

04 Petroleum coke breeze Goa Carbons Backfill material 

05 Canister Standard Sheet steed for Backfilling 

06 MMO Tubular anodes Lida®/SME 

/other 

approved 

Anodes for Anode bed 

07 Anode Tail cable 10 sq.mm 
XLPE 

Connection for CP 

08 Cu Sleeves/ Cable Lug/D 

clamps/Ferrules, PVC pipe & 

Warning mat etc. 

Standard Connection, Marking & Laying 

09 Holiday Detector Caltech For cable insulation check 

10 Electrical Tool Box Standard  

11 Soil Resistivity meter WACCO Measurement of resistance 

12 Casing Pipe for Deep anode bed 6ò dia., 

3.5mm thick 

Casing Pipe for Deep anode 

bed 

13 PVC Shrouding Pipe 8ò dia., 5mm 

thick 

For Deep anode ground bed 

14 PVC Vent Pipe 1ò dia., 3mm 
thick 

For Deep Well 
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15 GI Pipe, Pit foundation, cover etc.  For Deep anode bed pit 

16 Power Distribution Box As per 

Drawing 
For Incoming supply 

17 Cathode Junction Box As per 

Drawing 

For cable termination & 

measurement 

18 Anode Junction Box As per 

Drawing 

For cable termination & 

measurement 

19 Pin Brazing Safe track As per procedure defined in 

tender 
 

5.0 PROCEDURE 

PROCEDURE FOR DEEP WELL ANODE BED 

1. Mark the boundary of the land acquired for installation of anode bed. This shall be in line 

with approved CP equipment layout drawing 

2. Locate the Drilling Rig at approved deep well ground bed location. 

3. Start the drilling of borehole with suitable diameter drilling bit and drill a borehole of 

suitable depth as per approved document. 

4. Lower the casing pipe (3mm thick min.) one length at a time and coupling various lengths 

with couplers one after the other. 

5. After lowering MS casing pipe, a PVC shrouding pipe equal to the inactive length of the 

deep well ground bed shall be lowered along the casing pipe from the top. 

6. Mark length equal to the required depth on the tail cables of anodes to avoid excessive 

lowering. 

7. Shrouding pipe to be hold at top of casing suitably not to go higher depth. 

8. Tie all MMO anodes with vent pipe and cables together and also install the centralizers 

for each anodes and End weight to last anode as per design approval. 

9. Install the MMO anodes with nylon rope by preparing strings together and lower in bore 

hole along with end weight & vent pipe. 

10. Pour coke breeze inside the bore well up to the active length by using suitable method 

and rest backfill with grout material. Insert PVC conduit up to required depth. 

11. Backfilling to be done till active length from top of the pit, and then allow it to settle, fill 

the top of pit as per approved drawing with grout. 

12. Clamp / Tie the anode tail cable and lay up to anode junction box 

13. All the tail cables and Header cable shall be laid and terminated in anode junction box. 

14. Prepare Anode Ground bed top cover as per approved drawing. 
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15. All anode tail cable and anode header cable to be laid as per cable laying procedure. 

16. Restoration work to be carried out at cable laying and anode bed location. 
 

6.0 PRECAUTIONS 
 

1. Lower anode carefully to avoid damage to tail cable. 
 

2. After lowering the anode numbering to be done. 
 

3. Tail cables and PVC conduits shall be of sufficient length so as to reach Anode Junction 

Box without any joint. 

4. Wherever the underground cable rises above ground, suitable take care to prevent damage 

to the cable must be provided. 

5. All cables are to be appropriately tagged before lowering cables in to trench/bore well. 

6. Cable termination at AJB is to be done carefully so as not to damage insulation of the 

cable. 

7.0 HEALTH, SAFETY &  ENVIRONMENT  

Hazard Identification and risk assessment will be carried out and Operational Control measures 

shall be adopted for Anode Installation Activities. 

i. Necessary PPE to be utilized 

ii. Only trained personnel to be deployed for this activity. 

8.0    QUALITY ASSURANCE & QUALITY CONTROL  

Quality Assurance shall be maintained by ensuring the systematic implementation of this 

Procedure and ensure that necessary quality records are generated as per ITP. 

9.0 APPENDIX / FORMATS  

i. Inspection & Test Plan 

ii. Inspection Report  
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FOR CONSTRUCTION OF DEEP ANODE GROUND BED 

Owner : 

CP Contractor : 

Project : 

P/L Description : Juridiction :  

Report No. : 

DOC No. : Procedure/ Drawing Date : 

Sl 

No 

Activity 

Description 
  

Controlling Specification / 

Acceptance Criteria 
Verifying Document cp 

clie 

nt 

Remar 

ks 

1 

Location check 

& Checking of 

Distance,Depth 

and Length/dia 

of Anode Bed 

Design document & Drawing Inspection report P W   

2 

Individual 

anode tail 

cable 

connection & 

conduit sealing 

Drawing Inspection report P RI   

3 

Check 

alignment, & 

installation of 

Anode for deep 

well 

Drawing Inspection report P RI   

4 

lowering of 

MS pipe for 

deep well 

Drawing Inspection report P RI   

5 

Filling of Coke 

Breeze for 

deep anode bed 

Procedure Inspection report P RI   

6 

Check the 

Cable Laying 

up to AJB and 

Backfilling of 

Soil 

Drawing Inspection report P RI   

7 
Cable 

termination 
Drawing Inspection report       

LEGEND : RI - 

RANDOM 

INSPECTION 

W - WITNESS ALL AP ï APPROVAL/ACCEPTANCE 

    

P ï PERFORM I - INPECTION H - HOLD R- REVIEW 

    

      

For For 

Name:   Name:   
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Report No.  :   DATE :    

Reference doc. Procedure 
Reference drawing 
No 

   

       

CP station No. & Location 
   Chainage 

(Km)  
 

       

Dimension of anode     Spacing between Anode 

       

Tail cable size      Backfill material  

Casing pipe Dia   Thickness    Anode bed depth (m)  

              

Vent pipe  Dia 

  

length  

  

Anode bed 
Chamber 

OK/NOT 
OK 

              

PVCShroudin g pipe Dia   length    Coke breeze filling  

             

End Weight  Kg.   Connection   Cable Laying   
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Ano 

de 

No 

Cable 

length 

(m) 

 

Depth of 

anode (m) 

 
Anode centralizer 

 
Cable tag Number 

 
Remarks 

A1      

A2      

A3      

A4      

A5      

A6      

A7      

A8      

For For 

Name: 
 

Name: 
 

Sign: 
 

Sign: 
 

Date 
 

Date: 
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       HEALTH, SAFETY ENVIRONMENT [HSE] SPECIFICATIONS  
 

HEALTH, SAFETY AND ENVIRONMENT [HSE] SPECIFICATIONS  
 

1.0 SCOPE 

These specifications establish the 'Health, Safety and Environment [HSE] Management' 

requirement to be complied with by the Contractors during executing their Job. Requirements 

stipulated in these specifications shall supplement the requirements of 'HSE Management' given 

in relevant act(s) / legislation(s). 

 

2.0 REQUIREMENTS OF 'HEALTH, SAFETY AND ENVIRONMENT [HSE] 

MANAGEMENT SYSTEM' TO BE COM PLIED BY  BIDDERS 

2.1 Preferably, the Contract should have a documented 'HSE Policy' to cover commitment 

of their organization to ensure health, safety and environment aspects in their line of operations. 

2.2 The Contractor shall ensure that the BGL's 'Health, Safety and Environment [HSE]' 

requirements are clearly understood and faithfully implemented at all level, at sites. 

2.3 Contractor shall promote & develop consciousness for health, safety & environment 

among all personnel working for the Contractor. Regular work-site meetings shall be arranged 

on 'HSE' activities to cover hazards involved in various operations during executing their jobs, 

location of First Aid Box, trained personnel to give First Aid, Assembly Points, standby 

Ambulance or vehicle and fire protection measures such as fire hydrant, water and fire 

extinguishers, etc. 

2.4 Non-conformance of 'HSE' by Contractor [including his sub-Contractors] as brought out 

during review/audit by BGL / external agency authorized by BGL, shall be complied by 

Contractor and its report to be submitted to BGL. 

2.5 Contractor shall adhere consistently to all provisions of 'HSE' requirements. In case of 

non-compliance of continuous failure in implementation of any of the 'HSE' provisions, BGL 

may impose stoppage of work and a suitable penalty for non-compliance. The decision of 

imposing work-stoppage, its extent & monetary penalty shall rest with BGL. 

2.6 All fatal accidents and other personnel accidents shall be investigated for root cause by 

BGL and Contractor shall extend all necessary help and cooperation in this regard. Recommend 

corrective and preventive actions of findings will be communicated to Contractor for taking 

suitable actions should be taken by the Contractors to avoid recurrence of such incidences. 

2.7 Contractor shall ensure that all their staffs and workers, including their sub- 

Contractor(s), shall wear 'Personal Protective Equipments [PPEs]' such as safety
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helmets, safety shoes, safety belts, protective goggles, gloves, etc., as per job requirements. All 

these gadgets shall conform to relevant IS specifications or equivalent. 

2.8 Contractor shall assign competent & qualified personnel for carrying out various 

tasks/jobs as per requirement. 

2.9 All equipments should be tested and certified for its capacity before use. 

2.10 Contractor shall ensure storage and utilization methodology of materials that are not 

detrimental to the environment. Where required, Contractor shall ensure that only the 

environment-friendly materials are used. 

2.11 All persons deployed at site shall be knowledgeable of and comply with the 

environmental laws, rules and regulations relating to the hazardous material substances and 

waste. Contractor shall not dump release or otherwise discharge of dispose off any such 

materials without the express authorization of BGL. 

2.12 Contractor should obtain all work permits before start of activities [as applicable] like 

hot work, confined space, work at heights, storage of chemicals/explosive materials and its use 

& implement all precautions mentioned therein. 

2.13 Contractor should display at site office and work locations caution boards, provide 

posters, banners for safe working to promote safety consciousness, etc. 

2.14 Contractor should carryout audits/inspections/supervisions at the sub-Contractor's 

works and submits the reports for review by BGL. 

3.0 RELEVANT CODES FOR 'PERSONAL PROTECTION EQUIPMENTS' 
 

IS: 2925 ï 1984 Industrial Safety Helmets 

IS: 47701 ï 1968 Rubber Gloves for Electrical Purpose 

IS: 6994 - 1973 [Part-I]  Industrial Safety Gloves [Leather & Cotton Gloves] 

IS: 1989 - 1986 [Part-II]  Leather Safety Boots & Shoes 

IS: 5557 ï 1969 Industrial & Safety Rubber Knee Boots 

IS: 6519 ï 1971 
Code of Practice for Selections, Care & Repair of Safety 

Footwear 

IS: 11226 ï 1985 Leather Safety Footwear Having Direct Molding Sole 

IS: 5983 ï 1978 Eye Protectors 

IS: 9167 ï 1979 Ear Protectors 

IS: 3521 ï 1983 Industrial Safety Belts & Harnesses 
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    LIST OF SPECIFICATIONS & 

DRAWINGS 
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List of specifications and Drawings 
 

A) Manual Test Stations (MTS) type A A.F A.G A.F.I A.I AD BI BD have been 

installed along the pipeline across the cities to monitor the performance of C.P. system. 

These type of M T.S. have the facility to measure PSP and current. In addition to these, 

intermediate test stations have also been installed depending upon the location of special 

points like Railway, H.T., Foreign P/L crossing, etc. Each test station has a terminal plate 

having 11 terminals fitted in a lockable metal enclosure. Brass links, resistors, shunts 

etc. have been used. 
 

B) Anode Lead Junction Boxes (ALJB) are installed in customer premises. There 

are ten ALJBs installed across pipeline, where CPVCM/TR/CPPSM units are available. 

Few CPVCM/TR/CPPSM/ ALJB may exist at other pipeline installations ie. CNG 

station, CGS etc. 
 

A detailed scope of work to be followed during annual rate contract of 

maintenance/repairing job of the installations has been given as under: 
 

1) REPAIRING OF MTS(MANUAL TEST STATION.  The scope of work shall 

include supply & replacement of damaged door, locks in MTS, proper cable 

termination, diagram plate, terminal plate, gasket, shunts, brass links, ferrules & painting 

of MTS (as per procedure mentioned at S. No.-0 óPainting óetc. complete in all respect 

including labour, tools and tackles, consumables like MS/Brass bolts, nuts, washers, 

lugs, insulation tape, paint etc. as per the drawings specification. The scope of work 

shall also include repairing/ construction of MTS foundation of size 500(L) x 500 (W) 

x 700 (D) in 1:2:4 cement concrete (01Cement: 02 coarse sand: 04 aggregate) with 

supply and replacement of foundation bolts including labour, tools, tackles, 

consumables, like MS/Brass nuts, bolts, washers, insulation tape, cement, brick, sand, 

aggregates etc. complete in all respect as per approved drawings, specifications and 

direction of Engineer-In-charge. For drawings and specifications refer specification for 

MTS. 
 

2) REPAIRING OF MTS DOOR:  The scope of works includes supply and 

installation of MTS door, Locks in MTS, proper cable termination, diagram plate, 

terminal plate, gasket, shunts, brass links, ferrules etc. complete in all respect including 

labour, tools and tackles, consumables like MS/Brass bolts, nuts, washers, lugs, 

insulation tape, paint, welding etc. as per the drawings specification. 
 

3) INSTALLATION  &  FIXING  OF OLD MANUAL  TEST STATION  ON 

AVAILABLE  FOUNDATIONS : The scope of work shall include installation of MTS 

on available foundation with supply and replacement of foundation bolts, minor 

repairing of foundation including labour, tools, tackles, consumables, like MS/Brass 

nuts, bolts, washers, insulation tape, cement, brick, sand, aggregates etc. complete in all 

respect as per approved drawings, specifications and direction of the EIC/SIC. 
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4) Shifting of Manual Test Station along with  foundation and cable to suitable 

location: The scope of work shall include installation of MTS along with foundation 

with supply and replacement of foundation bolts, minor repairing of foundation 

including labour, tools, tackles, consumables, like MS/Brass nuts, bolts, washers, 

insulation tape, cement, brick, sand, aggregates etc. complete in all respect as per 

approved drawings, specifications and direction of the EIC/SIC. 
 

5) SUPPLY & INSTALLATION OF METALLIC TYPE MANUAL TEST 

STATION: The scope of work shall include supply of metallic type manual test station 

with lower bend and with PCC foundation (as per the specification mentioned in this 

tender), two joints with pipe, construction of foundation as per drawing mentioned in 

the tender document including transportation at the site, supply of terminal plate & 

diagram plate with 02 Nos alen-key lock & 01 No central lock, painting as per 

specification and entire satisfaction to the EIC. 
 

6) SUPPLY & INSTALLATION  OF METALLIC  TYPE MANUAL  TEST STATION: 

Supply & Installation of Manual Test Station without lower bend & without PCC 

foundation including terminal plate, diagram plate, cable identification ferrules and 

proper cable termination with lugs, numbering of Test Station etc. as per drawing & 

specification (with IP55) complete in all respect and per instruction of EIC. 

7) SUPPLY OF XLPE ARMOURED COPPER CABLE : (SOR# 70, 80, 90, 100 

& 110) Supply of XLPE copper cable of sizes, 4, 6, 10, 25, 35 Sq. mm as per 

specification given below. 

Cables specification: Cross linked polyethylene insulated, PVC sheathed, GI armoured 

single core multistranded copper conductor, tinned, annealed copper wire conductor of 

650 /1100 V grade. The contractor shall submit inspection report & test certificate from 

manufacturer. Color of Cable should be as per specifications mentioned in NACE for 

CP cables. 

 

Colour of sheath: Black PE compound. 

Colour of insulation: Cross linked PE complying with 

IEC 502. No of core: shall be one core. 

Armouring ï Single layer of galvanized steel wire. 

Voltage grade: 650 /1100 V 

 

8) LAYING & TERMINATION OF XLPE ARMOURED COPPER CABLE 

 

Cable laying, details & cable connections: 

The following types of cables are to be used for different jobs: 

 

1) Anode Header Cable (1x35 Sq mm XLPE, Copper conductor (as per specification)) 
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2) Cathode cable, bonding & grounding (1x25 Sq mm XLPE, Copper conductor (as per 

specification)) 
3) Permanent reference cell cable (1x10 Sq mm XLPE, copper conductor (as per 

specification)) 
4) Test station cable (Potential measurements)/Connection between earth pit and 

Metering Skid (1x6 Sq mm XLPE, Copper conductor (as per specification)) 

5) Test station cable (Potential measurements)/ Connection Between earth pit and 

Metering Skid (1x4 Sq mm XLPE, Copper conductor (as per specification)) 
6) The size of cable may change with permission of EIC. 
        Cable laying of sizes 4, 6, 10, 25, 35 Sq. mm XLPE armoured cable inside the test station / 

over ground & underground / inside the panel including supply & laying  of bricks, sand 

etc including  tools tackles, labour, insulation tapes as per the direction of EIC. 

 

All cables inside cables inside station/plant area shall be laid at a depth of 0.75 M. Cables 

outside station/plant area shall be laid at a depth of 1.5m. Cables shall be laid in sand under 

brick cover back filled with normal soil. Outside the station/plant area the routes shall be 

marked with Polyethylene cable warning mats placed at a depth of 0.9m from the finished 

grade. 

 

9) PAINTING OF MTS/ALJB : The scope of work includes removing rust , oil bound dust & 

old paint etc. by paint removing chemical, emery paper, wire brush etc, preparing the surface  

smooth including necessary repairs of scratches/dents, applying priming coat of ready mixed red 

oxide primer of approved brand and repainting with ready mixed paint of approved brand (2 

coats, having Dry Film Thickness not less than 130 micron) to give an even shade on painted 

MTS, ALJB & CTS as per procedure, specification and  direction of EIC.   All the consumables 

like red oxide,   paint, emery paper, wire brush, painting brush etc are in the scope of contractor. 

The contractor   shall use primer and synthetic enamel paint  of reputed brands  only  

ASIAN/BURGER/NEROLAC. The colour shall be epoxy light grey (Shade 631 of ISI). 

 

After Painting the following information shall be clearly painted on the back of MTSï 

a. Test station no 

b. Chainage in KM. 

c. Dia & Name of Pipeline 

d. Test Station connection scheme type 

e. Direction of flow 

 

10) SUPPLY &  REPLACEMENT OF  PERMANENT  REFERENCE CELL :  Highly 

reliable pre- packed  in cotton bag (75% Hydrated Gypsum + 20% Bentonite + 5% Sodium 

Sulphate) permanent reference cells of make MC Miller /Tinker & Rasor are used in CPVCM 

stations. A reference cell is placed on a pipeline as shown in drawing and its cable connections 

are taken to the terminal of CPVCM. Drawing & connection diagram for the installation of 
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C. 

permanent reference cell is enclosed  in this tender document. 

The scope of work includes supply and replacement of permanent reference cells, supply & 

termination of 50 meter XLPE 10 Sq. mm copper lead cable in the test station with complete   

digging, trenching & backfilling in all respects as per the direction of EIC. All the tools-tackles,  

labour, consumables like sand, bricks, lugs, MS/Brass nuts, bolts, washers, insulating tapes etc. 

For Permanent reference cell contractor has to provide the Warrantee of  material  and  

workmanship upto expiry of defect liability period 
 

11) REPAIRING OF ALJB : The scope of work shall include supply & replacement of 

damaged lock  & latch, shunts, variable resistance, brass links including welding fitting, hinges 

of  anode  lead junction box door, including labour, tools, tackles, consumables like lugs, 

MS/Brass nuts,  bolts, washers, insulation tape etc. complete in all respect as per approved 

drawings,  and direction of  EIC. The locks to be provided for outer enclosure is of panel 

mounting throw type as  per  specification attached. 
 

12) EXCAVATION OF PIT : The scope of work shall include excavation of pits on the 

pipeline for  bell hole inspection for checking the health of pipeline including backfilling & 

restoration to original condition. This job includes all the tools- tackles, labour etc in all respect 

as per direction,  specification & satisfaction of EIC. 
 

13) MAINTENANCE OF AGB :   The scope of work shall include maintenance of anode 

ground bed   o achieve minimum grounding resistance as per NACE standard. All  the 

consumable items (including water, salt, chemicals etc.) required for maintaining the anode 

ground bed are to be provided by  the contractor. Job is to be carried out as per the direction, 

specification & satisfaction of EIC 
 

14) CABLE  CONNECTION  TO THE PIPELINE : The scope of work shall include cable 

connection to the pipeline as per approved procedure including excavation, holiday test of the 

exposed portion, labour, tool-tackles etc. as per direction, specification & satisfaction of EI

                                               
 

A suitable water proof sealing system of the cable connections shall be made which will  be 

compatible with parent coating system of the pipeline after exothermic process. The 

resistance of cable to pipe at pin brazing connection point shall not exceed 0.1 ohm. Cable 

connection by different method ï 

a) PIN BRAZING : The scope of work includes cable jointing by pin brazing as per the 

enclosed drawing, all consumables  and hardware required are in the scope of contractor.  The 

scope of   work also includes removing coating as per approved procedure and drawings and 

repairing of coating after pin brazing. 
 

b) SILVER SOLDERING : The scope of work includes cable jointing by silver soldering as 

per the enclosed drawing, all consumables and hardware required are in the scope of  contractor.  

The  scope of work also includes removing coating as per approved procedure and drawings and 
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repairing of coating after soldering. 
 

15) SUPPLY, INSTALLATION, TESTING & COMMISSIONING OF EARTH PITS: 

This includes excavation of hard/soft soil (3*1*1M), making of earth chamber (as specified in 

drg  no. as Annexure-A), providing of Main Electrode (3M long 80mm dia GI PIPE) & MS 

Cover. The excavated portion is to be filled with high conductivity soil, common salt & charcoal 

&  to  be  rammed & watered to get the proper bonding of the electrode with adjacent soil. 

Painting of cover & base frame with single coat red oxide & two coats of synthetic enamel paint.  

The painting job is to be started after thoroughly cleaning & descaling of the surface. The earth 

pit   is also to be provided with identification number as per existing practice. The earth pit is to 

be connected with the adjacent earth strip to form the earth  grid, all the  hardware including 

spring washers used for this purpose shall be hot dip galvanized as per IS 802  or zinc passivated. 

Joints and tappings in the main earth loop shall be made in such a way that reliable and good 

electrical connections are permanently ensured. All joints below ground shall be welded  and  

suitably protected by applying bitumen and covering with Hessian tapes properly. All joints 

above ground shall be by means of connectors/ lugs or properly welded. Welding should be free 

from defects; the joint is to be properly cleaned & same is to be galvanized by applying  cold  

galvanizing compound or spray. (details also provided in attached technical specifications) 
 

16) REPAIRING OF EARTHPIT CHAMBER:  Chamber is to be repaired by dismantling 

the existing chamber and erecting new chamber with, Supply of all man, materials and machinery 

including   earth pit cover, paints and primer to complete the job as per drawing are in the scope 

of the contractor. Painting is to be done with two coats of primer and two coats of synthetic 

enamel     paints. Earth-pit cover is to be grouted after painting. Debris is to be removed to a site 

specified    by EIC. (details also provided in attached technical specifications) 
 

17) MAINTENANCE OF EARTHPIT :  This job includes cleaning of earth pit surroundings 

and chambers, tightening of connections between earth pit and metering skid, replacing of nut 

bolts, lugs, pouring of soft soil, salt, water to achieve pit resistance of One Ohm, paintings of  pit 

cover, letter wrighting on pit covers etc. All tools, tackles, consumables and labour are the scopes 

of  the contractor. 

 

18) SUPPLY, INSTALLATION & COMMISSIONING OF SPARK GAP ARRESTOR 

(Surge diverter): The scope of work includes supply, installation & commissioning of spark 

gap arrestor of DEHN or equivalent make and installing it across the Insulation joints. 

Required length & size of cable, consumables etc are in the scope of contractor. 
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19) SUPPLY, INSTALLATION & COMMISSIONING OF SSPC (SOLID STATE 

POLARIZATION CELL):  

The scope of work includes supply, installation & commissioning of SSPC (Solid state 

polarization cell) of ICCC (Rustroll system) or Dairyland or equivalent make (as approved 

by EIC) suitable for arresting induce AC voltage/ current, AC fault currents, lightning & 

surge protection, DC voltage (>3 volts) and blocks the protective cathodic protection current 

on the pipeline. Supply and installation of SSPC, zinc grounding cell (as per specification 

mentioned in this tender document), test station of suitable size, required length & size of 

cable, consumables etc are in the scope of contractor. 
 

20) SUPPLY & INSTALLATION  OF PRE ïPACKED Zn/MG 48/18 LBS ANODE 

ALONG ROU: 

The scope of work includes supply and installation of pre-packed magnesium/Zn anodes (as 

approved by EIC) having weight 48 pound/18 pound installed along city gas pipeline. This 

job includes excavation of pit, cable trenches, cable of suitable size, cable laying up to test 

station, cable termination in test station, backfilling with consumables, labour, toll-tackles 

etc as per approved drawing, specification and direction of EIC. Specifications should be as 

per ASTM-B- 418 standard. (details mentioned in attached technical specifications) 
 

21) CHECK AND REAPIR OF CASED CROSSINGS: The scope of work shall 

include checking of cased crossings by recording of various parameters like CSP, PSP, ASP, 

low voltage megger reading for resistance between carrier and casing etc and in case 

probable moisture/dirt in the annular space between pipeline and casing, the would have to 

be cleaned as per the site requirement as per the direction of EIC. In case end caps needs to 

be replaced, same is to be supplied by the contractor, however, cost of the same shall be 

reimbursed by GAIL Gas. 
 

22) SUPPLY OF PORTABLE REFERENCE CELL : The scope of work includes 

Supply of portable reference cell of Make Mc Miller  / Tinker & Rasor Company / Borin as 

per the instruction of EIC. 
 

23) SUPPLY AND LAYING  OF GI 10SQMM EARTHING ROPE WITH 

SUITABLE SIZE LUGS : The scope of works includes supply and laying of GI 10sqmm 

earthling rope and laying as per direction of EIC. All  tools, tackles, labour, trenching, 

removing debris from site etc are the scope of the contractor. 
 

24) SUPPLY AND LAYING  OF GI  25 X 3 MM  EARTH  STRIPS.  

All  the materials used for this work shall be in the scope of contractor GI EARTHSTRIP 

LAYING  includes supply, fabrication , bending, cuttings, shifting of Strips; welding& 

drilling at site mentioned by EIC; terminating with nut, bolt and lug; applying paint and 

Hessian tape to prevent corrosion at welded joints, near drilled holes. The connections 

between GI earth electrode and the disconnecting plates shall be done by GI Strips. 
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Applicable codes 

 

 The materials to be supplied shall unless otherwise specified, conform to the 

requirements of latest relevant applicable standards of:- 

i. NACE Standard RP-0169: Standard Recommended Practice Control of External 

Corrosion on Underground or Submerged Metallic Piping systems. 

ii.  NACE Publication 10A190: Measurement technique related to criteria for CP of 

Underground or Submerged Steel Piping System (as defined in NACE Standard 

RPO169-83). 

iii.  NACE Standard RP-0177: Standard Recommended Practice Mitigation of Alternating 

Current and Lighting Effects on Metallic Structures and Corrosion Control Systems. 

iv. NACE Standard RP-0286: Standard Recommended Practice the Electrical isolation of 

Catholically Protected Pipelines. 

v. NACE Publication No. 54276: Cathodic Protection Monitoring for Buried Pipelines. 

vi. BS 7361 Part I: Code of Practice for Cathodic Protection for land and Marine 

applications. 

vii.  VDE 0150: Protection against Corrosion due to Stray Current from DC Installations. 

viii.  IS: 7098 Part I: XLPE insulated cables. 

ix. NACE Standard RP-0572: Standard Recommended Practice Design, Installation & 

Operation of Impressed Current Deep Ground beds. 

x. IS: 8062: Recommended Practice ICCP for Underground Piping. 

xi. IEEE Standards: Institute for Electrical and Electronic Engineers 

xii. OSID Standards: Oil Industry Safety Directorate 

xiii.  IEC Standards: International electro technical commission 

xiv. PNGRB Guidelines: Petroleum & Natural Gas Regulatory Board 

xv. ASTM Standards: American Society for Testing and Materials 

xvi. PESO Norms: Petroleum and Explosive Safety Organization 

xvii. API Safety Norms: American Petroleum Institute 

xviii.  IS: 1554 Part I: PVC Insulated (heavy duty) cables 

In case of conflicting requirements amongst any of the above standards the publication 

having most stringent requirement shall be governing. 
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List of Specifications & Drawings 

 
1. Specifications of Supply & Installation of metallic type MTS 

2. Specifications & drawing for Cables and their laying 

3. Specifications & drawing of Permanent Ref. Cell 

4. Specification & drawing of Anode Lead Junction Box 

5. Specifications & drawing of Magnesium Anode 

6. Detailed drawing for Pin Brazing 

7. Specifications & drawing of Earth pit 

8. Specification & drawing for Spark Gap Arrestor 

9. Specification & drawing for Solid State Polarization Cell 

       10.  Specification & drawing for Zinc Grounding Cell 

       11.  Specification & drawing for Zinc Anode 

       12.  Drawings of various type Manual Test Station 
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. 

SPECIFICATION FOR SUPPLY & INSTALLATION OF METALLIC TYPE MTS 
 

11 terminal weather proof manual test station (MTS) with complete foundation elbow post 
mounted type for current and potential measurement of C.P. system, complete with hinged 

door with concealed castle lock having flap and master key. Terminal plate shall be 
Phenolic laminated sheet with brass nuts & washers. 
 

1. Bottom Plate 5 mm thk 400 x 400 mm 1 
2. Rear & sides 3 mm thk 1 
3. Top 3 thk 1 
4. Front top 3 mm thk 1 
5. Front Bottom 3 mm thk 1 
6. Shutter 3 mm TK 1 
7. Name plate Anodized Aluminum 0.5 mm thk 120x160 1 
8. Castle lock with master key 1 
9. Hinge for shutter 2 

10. Terminal plate 6x160x200 mm Phenolic LAM  SHT 1 
11. Brass stud M6 x 50 1 per term. 
12. Brass Nut M6 4 per term. 
13. Brass washer 8 per term. 
14. MS Angle 5TK 50 x 50 x 30 6 
15. Brass Screw M6 x 16 4 
16. Latch for Shutter 1 
17. MS Coupling plate 5 thk MS Plate 1 
18. MS Pipe 100 Nominal Bore 4.5 thk 1 
19. Neoprene Rubber Gasket 6 thk 1 set 
20. Foundation plate 6 mm thk* 
21. Rubber Bush 1 
22. Foundation Bolt M-12 with spring washer and nut* 4 set 
23. Stiffner plate 6 thk, 100 x 100 mm 4 
24. 8 mm dia steel rod* as required 
25. Concrete mix M-15* as required 
26. Binding wire* as required 
27. Ferrule as required 

 

 
1. Test station shall have weather proof enclosure having degree of protection IP-55. As 

defined in IEC 529 1989 /IS :2140 

2. The shutter shall be hinged type with castle G/C-Type lock and shall have door gasket 

to make test station whether proof. 
3. The angles shall be welded to the shutter and the box suitably. 
4. The MS angles shall be welded to the sides. The angles shall have tapped holes for fixing 

terminal plate 
5. The inner surface of the test station shall be painted with lead oxide primer grade óAAô 

sigma paint or its equivalent. 

6. The outside of test station shall be painted with two coats of zinc red epoxy primer type 
cf 686 Asian paints or equivalent make and three coats of battle ship grey colored epoxy 

paint type dark A grade CF 691 of Asian paints or equivalent. Total paint thickness 
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including primer 100-140 microns. 

7. The nameplate shall be of anodized aluminum with black background and white 

letters. The name plate shall be fixed to the inner side of shutter by araldite. 
8. The nameplate of each test station shall carry the following information 
a. Test station no. 
b. Chainage in KM. 
c. Dia & Name of Pipeline 
d. Test Station connection scheme type 
e. Distance from pipe in Mtrs. 
f. Direction of product flow. 

 

 

9. When erected the test station shall be in upright position. 
10. Test station shall be so erected as to serve as a pipeline marker also. Their shutters 

shall be parallel to the line of axis and facing it an arrow showing direction of flow 

should be marked to underline the test station number of shutter 

11. The number of all test stations shall be written with black paint using 40mm stencil 

block on the outer side of the front shutter in a uniform manner 

12. Height of the test station given in the drawing above ground level is typical. The 

actual height shall be decided on HFL levels to be ascertained. 
13. All  cables coming to test station shall be labeled on both ends with 
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identification numbers/connection scheme. 
14. Lugs for cable connections to the test station shall be double crimped on the cable 

conductor. 
15. The number of terminals used shall be same for all test stations. The terminals 

used for one test station depend upon the requirements of the connection at the 
particular location. 

16. Provide bottom clear cover as 70mm and for side reinforcement as 40mm. 
17. All dimensions are approx. and can vary slightly. 
18. Test between brass terminals and body at 2 KV for one minute. 
19. Foundation size shall be 500 (L) x 500 (W) x 700 (D) 
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SPECIFICATION & DRAWING FOR CABLES & THEIR LAYING 

 

All cables under the scope of supply within this tender shall be XLPE insulated, galvanised steel 
wire armoured, seathed, single core tinned annealed copper conductor of various sizes up to and 

including 35 sq mm. 

The contractor shall submit inspection /test certificate from the 

manufacturer. Conductor : Stranded tinned annealed 

copper wire 
Cross Sectional Area : 4 sq mm; 10 sq mm; 25 sq mm; 35 sq mm 
No of core : single core 
Armouring : Single layer of galvanised steel wire 
Voltage grade : 650 /1100 volt 
 

 

Codes & Standards 

 

Cables shall be designed in accordance with: 

1. BS specifications & code of practice. 

2. IEC publications. 

3. IEEE publications. 

4. India standard (IS). 
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High purity Copper-Copper sulphate type permanent reference cells of Mc Miller/ Tinker 

& Rasor make shall be supplied for buried and dry soil application. It consists of high 
purity bare copper rod/wire, submerged in saturated solution of high purity copper sulphate 

with excess crystals of copper sulphate at the bottom of ceramic container, with necessary 
sealing and porous ceramic plug to make contact with the surrounding earth. This reference 

cell shall be pre-packed in cotton bag with special back-fill  and connected with a lead cable. 
The permanent reference cell shall be designed and guaranteed for 20 years of life in 

buried, unattended and even dry soil conditions including soft rocks. A tag showing the 

manufacturerôs identification number, year of manufacture shall be attached to the lead 
cable end and near the reference cell end. 

 

Backfill material shall contain 

by volume: Gypsum 75 % 
Bentonite 20 % 
Sodium Sulphate 5 % 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stability :   Within ± 5 mv w r t standard Reference cell/ electrode. 

: Within ± 20 mv w r t good copperïcopper sulphate portable reference cell 

Inspection / test certificates, warranty certificates by the anufacturer shall be 

submittedz
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SPECIFICATION & DRAWING OF ANODE LEAD JUNCTION BOX 
 

Anode lead junction box with facility provided for individual anode connection will be 

suitable for pillar mounting. Appropriate cable glands will be provided in underside of 
box. Access to the box will be provided by a hinged lockable lid. 
 

Box will include single anode circuits and main positive feed cables of max. 35 Sq mm 

cross section lugged copper conductor. 
 

Fittings 

1. Busbar: Copper busbar with brass stud, nuts, washers and anti-vibration washers to 

accommodate lugged cable connection of up to 2 x 35 mm² main anode cable and tap off 
interconnection for individual anode circuits. 

 

2. For each anode circuit: 
Each anode circuit will be provided with following: 
a) Removable link (Copper) 
b) Measurement Shunt: 0.01 Ohm, 5 amp rating 
c) Variable Resistor: Side wire type 1 Ohm, 5 amp rating 
Individual anode terminals will comprise of studs, nuts, washers and anti-vibrant washers 

to terminate 10 mm² lugged cable. 
 

3. Enclosure: 
Mild steel min. 3 mm thick enclosure will be dust, vermin, weather proof and will meet IP 
55 requirement. The enclosure will be epoxy painted with minimum thickness of 120 micron 

DFT over zinc rich epoxy primer of min. thickness of 110 micron DFT. The paints will be 
applied on internal and external surfaces of the enclosure following surfaces preparation to 

SA 2.5 SW standard by sand / shot blasting. The color will be epoxy light grey (Shade 631 
of ISI) 
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