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VOLUME - IA PART – I CHAPTER – I 

PROJECT INFORMATION 
 

1.1 Project Title : 
2 x 660 MW Udangudi Super critical Thermal Power 
Project  

1.2 Plant capacity : 2x 660 MW 

1.3 Type of project : Green Field 

1.4 Owner : 
Tamil Nadu Generation and Distribution Corporation 
Limited (TANGEDCO) 

1.5 Plant site location : 
Kallamoli-628203, Thiruchedur Taluk, Tuticorin District, 
TamilNadu 

1.6 Nearest Village : Udangudi 

1.7 Nearest Town & City :  41 Km Tuticorin  

1.8 State Capital : Chennai (481  Km) 

1.9 Nearest Railway Station : Thiruchendur at 8 km 

1.10 Nearest Airport : Tuticorin Domestic AirPort @41km 

1.11 Nearest Seaport : Tuticorin Port (45 KM)  

2.0 Meteorological Condition 

2.1 Climate : 
Tropical, very dry and hot summer, dry and cold winter and 
good rain-fall in monsoon accompanied with strong wind 

2.2 Site Elevation : + 2.8 m above MSL 

2.3 Ambient Temperature   

a. 
Annual Maximum Mean 
Temperature 

: 
  
41°C  

b. 
Annual Minimum Mean 
Temperature 

: 22.3°C  

c. 
Dry Bulb Temperature 
(DBT) for Design Purpose  

: Max 41°C 7 Min 17°C  

2.4 
Relative Humidity for 
Design Purpose 

: 62-84 % 

2.5 Annual Rainfall   

 Average : 384.4 mm to 718.2 mm  

2.6 
Basic Design Wind 
Pressure 

: As per IS: 875 (Latest Edition) 

2.7 Wind Speed : 11.8 kmph (Avg), 50 m/s (max) 

2.7 Seismic zone : Zone-II as per IS- 1893-2002 (Part-IV) 
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VOLUME-IA PART – I CHAPTER – II 

SCOPE OF WORKS 
       The scope of the work will comprise of but not limited to the following: 

1.2.1 The scope of work is divided into two packages 

Package 1 includes Handling at site stores / storage yard, transporting to site, 

inspection, pre-assembly, erection, alignment, welding, NDT, fixing of hangers & 

supports, chemical cleaning / pickling, oil flushing, water flushing, hydro testing, 

surface finish, wrapping & coating, supply & application of primer & finish paints 

including labeling & flow direction on the piping & hangers and supports, pre-

commissioning, commissioning, trial operation & handing over of LP piping which 

includes Sea-water Intake/Outfall Piping System (Part), Plant water system, DM 

cooling water system, Instrument & Service Air system, Plant service water and 

potable water system, Mechanical Items of PT-RO-DM Plant System and auxiliaries, 

Pumps & Misc Equipments, Cranes and Hoists, Valves, Miscellenous items and other 

associated items for both Unit -1 & Unit -2 at 2 x 660 MW Udangudi Supercritical 

Thermal Power Project at Tuticorin District, Tamil Nadu. 

Package 2 includes Handling at site stores / storage yard, transporting to site, 

inspection, pre-assembly, erection, alignment, welding, NDT, fixing of hangers & 

supports, chemical cleaning / pickling, oil flushing, water flushing, hydro testing, 

surface finish, wrapping & coating, supply & application of primer & finish paints 

including labeling & flow direction on the piping & hangers and supports, pre-

commissioning, commissioning, trial operation & handing over of Mechanical Items of  

Fire Protection system and auxiliaries, Miscellenous items and other associated items 

for both Unit -1 & Unit -2 at 2 x 660 MW Udangudi Supercritical Thermal Power Project 

at Tuticorin District, Tamil Nadu. 

1.2.2 Brief list of system / sub system to be erected by the contractor & approximate weight 

individual PGMA are given elsewhere in this booklet are meant for giving general idea 

to the tenderer. The piping components are sent in parts for convenient transportation 

/ layout requirements. They are to be cleaned, pre-assembled in stage, welded, 

erected and aligned as per the drawing dimensions / tolerance and instructions of 

BHEL engineers. 

1.2.3 Receipt of materials / component to be erected by the contractor, loading and 

transportation from the storage yard to the project site, stacking, storage and 

preservation. 
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1.2.4 Preassembly, Erection, Testing, Commissioning, Trial operation and reliable operation 

of equipment. 

1.2.5 Final painting and labelling including supply of paints. 

1.2.6 Preparation of As – Built drawings. 

1.2.7 The terminal points are given as per drawing /decided by BHEL are final and binding 

on the contractor for deciding the scope of work and effecting the payment for the work 

done up to the terminals. 

1.2.8 General scope of system covered under scope of work includes LP piping including 

Sea-water Piping System, Plant water system, DM cooling water system, Instrument 

& Service Air system, Plant service water and potable water system, PT-RO-DM Plant 

System, Fire Protection system, Pumps & Misc Equipments, Cranes and Hoists, 

Hangers and Supports, valves, miscallenous items and other associated items. The 

general scope covers the installation,testing and commissioning. 

 

The scope of the works for the above mentioned systems will comprise of but not 

limited to the following activities including receipt of materials, storage at site, erection, 

testing and commissioning of : 

 Piping and associated all types of fittings, Valves, Hanger & supports, expansion 

bellows and other accessories 

 Flow measuring devices / sensors like nozzles, orifice plates etc., 

 Air and moisture traps, Air release valves 

 Safety relief valves, Butterfly valves, Expansion joints, dummies erection for Hydro 

testing of pipe lines. 

 Piping materials range from MS, GI, CS, SS, PVC, GRP, HDPE etc., and the 

connection are welded, flanged or threaded as per system and drawings. 

 Completion of Hydro test as per P & ID and site requirement, to be completed for 

all the systems for LP piping, Sea Water Intake/Outfall Piping, PT-RO-DM System 

piping and piping for Fire protection system.  

 Valves – with actuators. The valves are operated -manual, electrical or Pneumatic 

or hydraulic. The valves may be supplied either mounted with or without actuator. 

If supplied separately, the actuator is to be assembled to the valve at site during 

erection. 

 All misc. pumps- Horizontal, Vertical and submersible with motors. 
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 Strainers, Filters, Coolers, pre-fabricated Tanks 

 Erection & Commissioning of Hoists & Cranes- either manual or motor operated 

 Chemical dosing system Skid and associated Equipments. 

 All underground piping should be wrapped and coated as per specifications. 

 Chemical handling / loading to be carried. 

 The pumps are supplied along with motors. The motors are to be erected and 

aligned with the pumps and with gear box wherever supplied as loose. 

 The welding of stubs for Pressure & temperature transmitters and other 

instruments, thermo wells etc. as per P& ID and wherever necessary is within the 

scope of contract . 

 Grouting to be carried out for all pumps (both primary and secondary grouting) 

after initial & final alignment of pumps, grouting details to be referred from pump 

supplier. Similarly, all tanks, equipment foundations to be grouted. 

 All the wrapping & coating for underground piping to be carried as per painting 

specification only. 

 Painting to be carried as per painting specification for both over ground and 

underground including supports. For detailed information on Painting and 

Wrapping and coating refer relevant chapters. 

 

Broad description of area wise with scope is as follows, relevant P & ID are also enclosed for 

tendering purpose. However, the scope shall be based on the terminal points as decided by 

BHEL Engineer based on system completion. 

 

 

1.2.9 Systems covered under Package 1 

 

A. LP PIPING SYSTEM: 

1. Sea Water Piping System : Piping inside & Around Sea Water Intake PH & Outfall 

PH, Piping inside & around CW Blow Down Pumps till GRP Matching Flange 

2. Plant Water System : As per P&ID and drawings 

3. DM cooling water System : As per P&ID and drawings 

4. Instrument Air System : As per P&ID and drawings 

5. Service Air System : As per P&ID and drawings 

6. Service water System : As per P&ID and drawings 

7. Potable water System : As per P&ID and drawings 
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8. Central Lub Oil Purification System : As per P&ID and drawings 

 

B. PT-RO-DM system:  

a) Pre Treatment System including Feed Pumps, UF CIP Pumps, Pressure 

Sand Filters, PSF/UF Air Blowers, PSF UF/Backwash Pumps, Dosing 

system, Backwash transfer Pumps will motors and accessories, UF 

Membranes, associated tanks and interconnecting pipes, valves and other 

accessories as per drawings. 

b) RO System including SWRO Feed Pumps, Dosing system and accessories, 

Cartridge Filters, SWRO HP Pumps, Pressure Exchanger & Booster Pumps, 

SWRO Membranes, SWRO Flushing Pumps, BWRO Feed Pumps, BWRO 

membranes, Degasser towers and interconnecting pipes, valves and other 

accessories as per the drawings. 

c) RO Chemical cleaning system including CIP Preparation tank, SWRO CIP 

Tank (FRP MOC), SWRO CIP pump & accessories, SWRO CIP Cartridge 

filters,  BWRO CIP tank, BWRO CIP pump & accessories, BWRO CC 

cartridge filters and interconnecting pipes, valves and other accessories as 

per the drawings. 

d) Remineralization system including Remineralization filter feed pumps & 

accessories, Remineralization filter backwash pumps & accessories, 

Remineralization Filters, Dosing system and interconnecting pipes, valves 

and other accessories as per the drawings. 

e) MB & Bulk Chemical System including Feed Pumps, vessels, airblowers, 

Regeneration Pumps, tanks, Ejectors, Unloading Pumps and 

interconnecting pipes, valves and other accessories as per the drawings. 

f) Erection of Interconnecting Pipelines, hangers & supports, Piping to & fro 

from terminal points outside RODM Building to terminal points inside RODM 

Building, assembly of skids, erection of lab items, tanks, miscellaneous items 

are included in the scope. Chemicals required for commissioning and O&M 

shall be supplied by BHEL free of cost. Handling of chemicals during 

commissioning and O&M period to be taken care by bidder.  Bulk chemicals 

(approx. 800 MT) shall be directly unloaded into the tanks from the tankers 

through unloading hoses by BHEL. Transporation of chemicals from BHEL 

stores (approx. 90 MT) to be done by the bidder during the O&M Period. 
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C. Miscellaneous Pumps , Hoists & Other Equipments:  

A. Miscellaneous Pumps including Motors for AHP/ESP Wash Pumps, AHP 

CHP Make Up Pumps, HVAC Pumps, Service Water Pumps,Potable Water 

Pumps, Boiler Fill Pumps, Hotwell Makeup Pumps, DM Transfer Pumps and 

Sump Pumps, Pumps in RODM System and other miscellaneous pumps etc. 

B. Single Girder Crane & Electric Hoist in buildings including Air Compressor 

Building , Desalination cum Firewater PH, DG Building , FOPH, Service 

Building (Elevator M/c Room), Admin Building (Elevator M/C Room), ESP 

Control Room (Elevator M/c Room), Hotwell Makeup PH, Boiler Fill PH, DM 

Transfer PH, SWPH Switchgfear Room, FOPH Switchgear Room, Firewater 

PH Switchgear Room, CW Treatment Building Swithgear Room, Boiler MCC 

Switchgear room, ESP Control room, Compressor Building MCC and other 

miscellaneous buildings along with erection of manual hoists/chain pulley 

blocks. 

 

1.2.10 System covered under Package 2 

 

Fire Protection system:  

All civil works for the fire protection system is in the scope of BHEL. 

 

A.  Water based Fire protection system: 

a. Fire water pump house/Booster Pump House/SWIPH : Erection of all 

equipment including Pumps (Electrical & Diesel), Motors/Diesel 

Engines, Hydrant Pumps, Spray Pumps, Jockey Pumps, Pneumatic 

Tanks and other pumps and accessories inside the pumphouse. 

Erection of piping (underground & overground) from Fire Water Storage 

Tank to Pump House and other areas, with supports, valves and other 

accessories. 

b.  Hydrant & Spray System: Erection of over ground & underground piping 

with supports, including erection of hose boxes, valves, other 

accessories to all the areas including BOP packages and other 

equipment as per the drawings. 

c.  Medium Velocity water Spray System: Erection of piping with supports, 

valves, other accessories for Conveyors, Cable Galleries, Transfer 

Points, Fuel Tanks, Crusher House and other areas as per the drawings 



TECHNICAL CONDITIONS OF CONTRACT (TCC) 

  
Tender Specification No.: BHEL: PSSR: SCT: 2061 

d.  High Velocity water Spray System: Erection of Piping with 

supports,valves, other accessories from main spray header to GT, ST, 

UAT, SAT & UT transformers, , Lube Oil console, BFP lube oil & turbine, 

lube oil, Turbine Oil Canal, Generator Seal oil system tanks & cooler 

assembly, Diesel tank of DG set and other areas as per the drawings 

 

B. Foam Protection system:  

Erection of all equipment, tanks, piping with supports, valves, other accessories 

as per the drawings. 

C. Inert Gas Extinguising System: Placement of inert gas cylinders in respective 

locations room, erection of all hose connections, Piping with supports, valves 

and other accessories as per the drawings. 

D. Fire extinguishers : Placement of fire extinguishers as per the drawings. 

 

Note: FOR FURTHER DETAILED SCOPE OF WORKS, REFER RELEVANT 

CHAPTERS IN THIS BOOK  
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VOLUME IA    PART – I   CHAPTER – III 

Facilities in the scope of Contractor / BHEL 
(SCOPE MATRIX) 

Sl.No 
Description 

 

Scope to be 

taken care by 
Remarks 

BHEL Bidder  

1.3.1 PART I    

1.3.1.1 ESTABLISHMENT    

1.3.1.1.1 FOR CONSTRUCTION PURPOSE:    

1.3.1.1.1.1 Open space for office Yes   Free 
1.3.1.1.1.2 Open space for storage Yes     Free 

1.3.1.1.1.3 
Construction of bidder‘s office, canteen and storage 
building including supply of materials and other 
services 

 Yes 
 

1.3.1.1.1.4 
Bidder‘s all office equipments, office / store / canteen 
consumables 

 Yes 
 

1.3.1.1.1.5 
Canteen facilities for the bidder‘s staff, supervisors 
and engineers etc 

 Yes 
 

1.3.1.1.1.6 
Fire fighting equipments like buckets, extinguishers 
Etc 

 Yes 
 

1.3.1.1.1.7 Fencing of storage area, office, canteen etc of the bidder  Yes 
 

1.3.1.1.2 FOR LIVING PURPOSES OF THE BIDDER    

1.3.1.1.2.1 Open space  Yes  

1.3.1.1.2.2 Living accommodation  Yes  

1.3.1.2 ELECTRICITY    

1.3.1.2.1 
Electricity For construction purposes    Chargeable 

Basis 

1.3.1.2.1.1 Single point source Yes 
 Refer clause 

1.3.4 

1.3.1.2.1.2 
Further distribution for the work to be done which 

include supply of materials and execution 

 Yes  

1.3.1.2.2 
Electricity for the office, stores, canteen etc of the 
bidder which include: 

 Yes  

1.3.1.2.2.1 
Distribution from single point including supply of 
materials and service 

 Yes  

1.3.1.2.2.2 
Supply, installation and connection of material of 
energy meter including operation and maintenance 

 Yes Calibration 

certificate 
to be provided 

1.3.1.2.2.3 
Duties and deposits including statutory clearances 
for the above 

 Yes  
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Sl.No 

Description 
Scope to be 

taken care by 
 

Remarks 
BHEL Bidder 

1.3.1.2.2.4 
Demobilization of the facilities after completion of works  Yes  

1.3.1.2.3 
Electricity for living accommodation  of the bidder‘s 
staff, engineers, supervisors etc on the above lines 

 Yes  

1.3.1.3 WATER SUPPLY    

1.3.1.3.1 For construction purposes 
  Chargeable 

Basis 

1.3.1.3.1.1 Making the water available at single point 
Yes  Refer clause 

1.3.5 

1.3.1.3.1.2 
Further distribution as per the requirement of work 
including supply of materials and execution 

 Yes  

1.3.1.3.2 Water supply for bidder‘s office, stores, canteen etc    
1.3.1.3.2.1 Making the water available at single point  Yes  

1.3.1.3.2.2 
Further distribution as per the requirement of work 
including supply of materials and execution 

 Yes  

1.3.1.4 LIGHTING    

1.3.1.4.1 

For construction work (supply of all the necessary 
materials) 
At office storage area 
At the preassembly area 
At the construction site /area 

 Yes  

1.3.1.4.2 

For construction work (Execution of the lighting work 
/ arrangements) 

At office storage area 
At the preassembly area 
At the construction site /area 

 Yes  

1.3.1.5 
COMMUNICATION FACILITIES for site operations 
of the bidder 

-   

1.3.1.5.1 

Telephone, Fax, internet, internet, email etc (min 2 Nos of 

PC & Printer) – 2 Data entry operator with computer 

knowledge 

 Yes  

1.3.1.6 COMPRESSED AIR SUPPLY    

1.3.1.6.1 

Supply of Compressor and all other equipments 
required for compressor & compressed air system 
including pipes, valves, storage systems etc 

- YES  

1.3.1.6.2 
Installation of above system and operation & 
maintenance of the same 

- YES  

1.3.1.6.3 
Supply of the all the consumables for the above 
system during the contract period 

 YES  
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Sl.No Description 
 
 
PART II 

Scope to be 

taken 
care by 

 
 
Remarks 

1.3.2 PART II BHEL Bidder 

1.3.2.1 ERECTION FACILITIES    

1.3.2.1.0 Engineering works for construction   

 1.3.2.1.1 Providing the erection drawings for all the 
equipments covered under this scope 

Yes  

1.3.2.1.2 Drawings for construction methods  Yes In 
consultation 
with BHEL 

1.3.2.1.3 As-built drawings – wherever deviations 
observed and executed and also based on the decisions 
taken at site- example – routing of small bore pipes 

 Yes 

1.3.2.1.4 Shipping lists etc for reference and planning 
the activities 

Yes Yes In 
consultation 
with BHEL 

1.3.2.1.5 Preparation of site erection schedules and other input 

requirements 

 Yes 

In 
consultation 
with BHEL 

1.3.2.1.6 Review of performance and revision of site 
erection schedules in order to achieve the end dates and 
other commitments 

 Yes 

1.3.2.1.7 Weekly erection schedules based on Sl No 
1.3.2.1.5 

 Yes 

1.3.2.1.8 Daily erection / work plan based on Sl No 
1.3.2.1.7 

 Yes 

1.3.2.1.9 Periodic visit of the senior official of the 
bidder to site to review the progress so that works are 
completed as per schedule. It is suggested this review by 
the senior official of the bidder should be done once in 
every two months. 

 Yes  

1.3.2.1.10 Preparation of preassembly bay  Yes  

1.3.2.1.11 Laying of racks for gantry crane if provided 
by BHEL or brought by the contractor/bidder himself 

  Not 
applicable 

 

1.3.3 LAND FOR SITE OFFICE AND LABOUR COLONY 

1.3.3.1 Minimum Open space as made available by customer will be provided at free of 
charges to the contractor, for construction of temporary office shed, fabrication 
yard and storage area at the job site, contractor’s stores shed(s).  

1.3.3.2 BHEL shall not provide to the contractor any residential accommodation to any of 
his staff and the contractor has to make his own arrangements. Contractor has to 
make his own arrangements for labour colony. 
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1.3.3.3 Location and area requirement for office / storage sheds / fabrication yard shall be 
discussed and mutually agreed to. 

1.3.4 ELECTRICITY: 
 
1.3.4.1 In general, construction power will be provided to the contractor on prevailing rates 

of TANGEDCO on chargeable basis at one single point by BHEL. The contractor 
to provide necessary energy meter for measuring the power consumption. The 
contractor shall make his own arrangement for further distribution with necessary 
isolator/LCB etc. However, based on request of Contractor and requirement of 
project, BHEL Site in charge, at his discretion, may provide construction power at 
multiple point (as close to work area as possible), for smooth execution of the work 
at site. If, BHEL provides electricity at more than one point (as close to work area 
as possible), it will be responsibility of the contractor to provide all the support 
necessary for enabling BHEL for extending such provision to contractor. However, 
the Construction power provided to the contractor shall be on chargeable basis at 
prevailing rates of TANGEDCO. The contractor has to Provide necessary meter 
for measuring the power consumption. The contractor shall make his own 
arrangement for further distribution with necessary isolator/ LCB etc. Any dispute, 
BHEL engineer’s decision shall be final and binding on contractor.  
 
Construction power prevailing charges are as below,  
The present LT tariff VI rate of TANGEDCO is:  
a) Consumption charges at Rs.12.00 per unit  
b) Maximum demand (MD) charges as applicable per month  
c) Low Power Factor (LPF) charges  
d) Electricity Tax on total amount  
e) Any other miscellaneous charges charged by M/s TANGEDCO pertaining to 
construction power supply.  
 
Note - The TANGEDCO tariff and tax may vary from time to time and the same is 
applicable for the bidder. 
 

1.3.4.2 Any other charges, duty, deposit involved in getting the Electricity shall be borne 
by the bidder. As regards to contractor’s office shed also, all such expenditure shall 
be borne by the contractor. 

 
1.3.4.3     Provision of distribution of electrical power from the given points to the required 

places with proper distribution boards, approved cables and cable laying including 
supply of all materials like cables, switch boards, pipes etc., observing the safety 
rules laid down by electrical authority of the State/ BHEL / their customer with 
appropriate statutory requirements shall be the responsibility of the tenderer / 
contractor. 
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1.3.4.4 The required energy meter for measuring power consumption shall be arranged 
by the contractor and taken care by the contractor. 

1.3.4.5 Necessary “Capacitor Banks” to improve the Power factor to a minimum of 0.9 
shall be provided by the contractor at his cost. Penalty if any levied by customer 
on this account will be recovered from contractor’s bills. 

 
1.3.4.6 Contractor has to make their own arrangements for electricity requirement for 

labour colony at their cost. Any duty, deposit involved in getting the Electricity for 
contractors use i.e. Office shed, labour colony etc shall be borne by the bidder 

 
1.3.4.7 BHEL is not responsible for any loss or damage to the contractor’s equipment as 

a result of variations in voltage / frequency or interruptions in power supply.  
 

1.3.4.8 As there are bound to be interruptions in regular power supply, power cut/ load 
shedding in any construction sites / non availability of power source near work 
area, contractor should make his own arrangement for alternative source of power 
supply through deployment of adequate number of DG sets at their cost during the 
power breakdown / failure to get urgent and important work to go on without 
interruptions. No separate payment shall be made for this contingency. 

 
1.3.5 CONSTRUCTION WATER 
 
1.3.5.1 The contractor shall make his own arrangements of water suitable for construction 

purpose to have uninterrupted work. No separate payment shall be made for any 
contingency arrangement made by contractor, due to delay / failure for providing 
water supply. Contractor has to make his own arrangements for his water 
requirement for his labour colony at his cost. DM water required for hydro testing 
wherever applicable alone shall be provided by BHEL free of cost. All other 
requirement is under vendor’s scope and shall be included in the quoted price. 

 

1.3.6   DRINKING WATER: 
 

1.3.6.1  Bidder shall provide drinking water at the work spot at their cost. 

 

1.3.7 ONLINE SITE CONSTRUCTION MANAGEMENT SYSTEM [SCMS]: 
 

1.3.7.1 Two Nos of computers and printers (MFP) of latest configuration (preferably i5 
processor, 8 GB Ram, 1 TB Hard disk, with internet provision on all the computers), 
along with one data entry operator per computer to be arranged by contractor for 
reporting of daily progress, billing, updating details in online SCMS package of 
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BHEL, etc., within the quoted rate. . BHEL reserves the right to make alternative 
arrangement at the risk and cost of the contractor, if the required nos of PCs are not 
deployed by the contractor. 

 
 
1.3.8 CONSUMABLES: 

 
1.3.8.1 Any special welding electrodes / consumables as provided by manufacturing units 

for LP Piping works, will be supplied by BHEL free of cost. All other electrodes 
including stainless steel electrodes required shall be arranged by the contractor at 
his cost. The Contractor shall use the BHEL / Customer approved electrodes only.  
The utilization of the welding electrodes issued by BHEL shall be duly accounted 
for exercising maximum care and ensuring economical usage for minimum 
wastage. If during erection, it is found that the consumption of electrodes is more 
than the actual requirement by improper usage, the cost for the additional quantity 
so consumed shall be recovered from the contractor 
 

1.3.8.2 The contractor shall provide within finally accepted price / rates, all consumables 
like welding electrodes (including alloy steel and stainless steel), all gases (inert, 
welding, and cutting), soldering material, dye penetrants, radiography films. Other 
erection consumables such as wrap cloth, tapes, jointing compound, grease, 
lubricants, M-seal, Araldite, petrol, CTC / other cleaning agents, grinding and cutting 
wheels are to be provided by the contractor. Steel, H&S, packers, shims, wooden 
planks, scaffolding and pre-assembly materials, hardware items etc required for 
temporary works such as supports, scaffoldings, bed are to be arranged by him. 
Sealing compounds, gaskets, gland packing, wooden sleepers, for temporary work, 
required for completion of work except those which are specifically supplied by 
manufacturing unit are also to be arranged by him. 
 

1.3.8.3 All consumables to be used for the job shall have to be approved by BHEL prior to 
use. 
 

1.3.8.4 All the shims, gaskets and packing, which go finally as part of equipment, shall be 
supplied by BHEL free of cost. 
 

1.3.8.5 In the event of failure of contractor to bring necessary and sufficient consumables, 
BHEL shall arrange for the same at the risk and cost of the contractor. The entire 
cost towards this along with standard BHEL overhead shall be deducted from the 
contractor's immediate due bills. 
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1.3.9 GASES: 
 

1.3.9.1 All the required gases like Oxygen / Acetylene / Argon / Nitrogen required for work 
shall be supplied by the Contractor at his cost. It shall be the responsibility of the 
contractor to plan the activities and store sufficient quantity of these gases.  Non 
availability of gases cannot be considered as reason for not attaining the required 
progress. 
 

1.3.9.2 BHEL reserves the right to reject the use of any gas in case required purity is not 
maintained. 
 

1.3.9.3 The contractor shall submit weekly / fortnightly / monthly statement report regarding 
consumption of all consumables for cost analysis purposes. 
 

1.3.9.4 The contractor shall ensure safe keeping of the inflammable cylinder at a separate 
place away from normal habitat with proper security etc. 

 
1.3.10 ELECTRODES SUPPLY AND STORAGE 
1.3.10.1 It shall be the responsibility of the contractor to obtain prior approval of BHEL, 

before procurement, regarding suppliers, type of electrodes etc. On receipt of the 
electrodes at site, it shall be subject to inspection and approval by BHEL. The 
contractor shall inform BHEL details regarding type of electrodes, batch number 
and date of expiry etc. Test certificates for electrodes and other consumables 
should be submitted to BHEL Engineer as per requirement. 

 
1.3.10.2 Shortage of any of the electrodes or the equivalent suggested by BHEL shall not 

be quoted as reason for deficiency in progress or for additional rate. Contractor 
shall submit weekly/ fortnightly/ monthly statement/ report regarding consumption 
and available stock of all types of electrodes for avoiding stoppage of work on 
consumable scarcity. 

 
1.3.10.3 Storage of electrodes shall be done in an air conditioned / controlled humidity 

room as per requirement, at his own cost by the contractor. 
 

1.3.10.4 All low hydrogen electrodes shall be baked / dried in the electrode drying oven 
(range 375 deg. C - 425 deg. C) to the temperature and period specified by the 
BHEL Engineer before they are used in erection work and each welder should be 
provided with one portable electrode drying oven at the work spot. Electrode drying 
oven and portable drying ovens shall be provided by contractor at his cost. 

 
1.3.10.5 In case of improper arrangement of procurement of above electrodes BHEL 

reserves the right to procure the same from any source and recover the cost from 
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the contractor's first subsequent bills   at   market value   plus overhead charges. 
Postponement of such recovery is not permitted. 

 
1.3.10.6 BHEL reserves the right to reject the use of any electrodes at any stage, if found 

defective because of bad quality, improper storage, date of expiry, unapproved 
type of electrodes etc. It shall be the responsibility of the contractor to replace 
at his cost without loss of time. 

 
1.3.11 MATERIAL SUPPLY: 
1.3.11.1 BHEL  will  supply  the  materials/equipments  indicated  in  the  weight schedule 

from their respective manufacturing units which are to be executed/incorporated 
in the permanent system. In addition the material such as lube oil, grease 
required for commissioning the erected equipments and chemicals required for 
chemical cleaning of equipments will be supplied free of cost by BHEL. 
 

 
1.3.12 LIGHTING FACILITY: 
1.3.12.1 Adequate lighting facilities such as flood lamps, hand lamps and area lighting 

shall be arranged by the contractor at the site of construction, pre assembly yard 
and contractor’s material storage area etc. at his cost. 
 

 
1.3.13 OTHER FACILITIES 
1.3.13.1 Adequate water less urinals [at least 2 nos per level] shall be arranged by the 

contractor within quoted rates, with proper disposal arrangement. 
 
1.3.14      CONTRACTOR'S OBLIGATION ON COMPLETION 
1.3.14.1 On completion of work, all the temporary buildings, structures, pipe lines, cables 

etc. shall be dismantled and leveled and debris shall be removed as per 
instructions of BHEL by the contractor at his cost. In the event of his failure to 
do so, the expenditure towards clearance of the same will be recovered from 
the contractor. The decision of BHEL Engineer in this regard is final. 
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VOLUME-IA    PART-I   CHAPTER – IV 

T&Ps and MMEs to be deployed by contractor 
 
1.4.1 The following minimum major Tools & Plants (T&P) shall be arranged by the 

Contractor within the quoted rate for each unit for execution of the scope of works 
covered under this contract. 

 

 

 

 

 

 
 
1.4.2 All the T&Ps required for this scope of work, except the Tools & Plants provided by 

BHEL are to be arranged by the contractor within the quoted rates. 
 

1.4.3 T&Ps mentioned above is tentative requirement considering parallel working in all 
areas mentioned in scope of work. However, mobilization schedule, quantity / numbers 
and capacity as mutually agreed at site for major T&Ps, have to be adhered to. List of 
T&Ps required for the completion of entire scope of works shall be listed by the 
contractor and approval shall be obtained from BHEL Site Incharge. 
Numbers/quantity, Capacity & time of requirement of T&Ps will be reviewed time to 
time by BHEL site and contractor will provide required T&Ps / equipments to ensure 
completion of entire work within schedule / target date of completion without any 
additional financial implication to BHEL. Vendor will give advance intimation and 
certification regarding capacity etc. prior to dispatch of heavy equipments. Also on 
completion of the respective activity, demobilization of T&P in total or in part can be 
done with the due approval of engineer in charge. Retaining of the T&P’s during the 
contract period will be mutually agreed in line with construction requirement. 
 

1.4.4 The contractor to furnish a list of Tools and plants including cranes, tractors / trailers / 
trucks etc. which contractor proposed to deploy for this work before start of works and 
approval to be obtained from BHEL Site Incharge. 
 

1.4.5 Fill pumps shall be arranged by the contractor, wherever required.  
 

Sl. 
No. 

Description Qty 

01 For loading and transportation, all necessary T&P such as 
trailers, Cranes, Winches, welding generators, slings, 
jacks, sleepers, rails etc., are to be arranged by the 
contractor. 

As required 

02 Crane with appropriate capacity As required 

03 Fill pump As required 

04 HT pump for hydro test ( up to 50 Kg/Sq.cm) of LP piping  As required 

05 DG Set of appropriate capacity As required 
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1.4.6 For testing LP lines necessary Hydraulic Test pumps/ Hand pumps are to be arranged 
by the contractor. 
 

1.4.7 For handling at store and transportation, contractor shall make his own arrangement. 
 

1.4.8 For transportation, material handling, loading & unloading of all components / 
equipments, the contractor has to make his own arrangements at his own cost. BHEL 
will not provide any crane / T&Ps for unloading the above components. All necessary 
T&P such as, Trailers, Cranes Winches, Welding generators, Slings, Jacks, Sleepers, 
Rails etc. are to be arranged by the contractor. 
 

1.4.9 All the T & P, lifting tackles including wire ropes, slings, shackles and electrically 
operated equipment shall be got approved by BHEL Engineer before they are actually 
put on use. Test certificates obtained from the statutory authority should be submitted 
before their usage. 
 

1.4.10 New Generation Hydra Cranes are only permited. Any mention of hydra cranes 
elsewhere in the contract refers to “New Generation Hydra Cranes” only. Required 
HYDRA / Crane for completion of piping system has to be arranged by contractor. The 
age of the contractor deployed cranes upto 150 T should be within 15 years as on date 
of deployment. Contractor has to provide documentary proof for the age of the crane 
at the time of deployment to the BHEL Engineer. 
 

1.4.11 In the event of contractor failing to arrange the required tools, plants, machinery, 
equipments, material or non availability of the same owing to the breakdown, BHEL 
will make alternative arrangement at the risk and cost of the contractor: 
 
Case 1:  BHEL provides its own Capital T&P: In case the BHEL provides any T&P 
which is owned by BHEL, hire charges (as per BHEL norms) will be recovered from 
the 
contractor as per the prevailing BHEL Corporate hire charges.  

 In case, the T&P is specifically listed in “T&Ps to be deployed by Contractor”, 
“hire charges applicable to outside agencies other than contractors working for 
BHEL” will apply.  

 If not listed, “hire charges applicable to contractors working for BHEL” will apply.  
The hire charges of Capital Tools & Plants are exclusive of operating expenses 
e.g., Operator, fuel & Consumables and the same shall be arranged by the 
contractor at his cost. 

 
Case 2:  In all cases other than that specified in Case 1 above, actual expenses 
incurred by BHEL along with applicable overheads will be back-charged to the 
contractor.The present rates of BHEL’s Corporate Crane hire charge are enclosed as 
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part of this tender. This may get revised further as per the BHEL corporate guidelines. 
The prevailing rates as on date of execution shall be applicable.  
 

1.4.12 All the T & P arranged by contractor including electrical connections wherein required 
shall be reliable / proven / tested with necessary test certificate. 
 

1.4.13 All instruments, measuring tools etc. are to be calibrated periodically as per the 
requirement of BHEL and necessary calibration certificates are to be submitted to 
BHEL before use. 
 

1.4.14 As the piping works covered under Pacakge 1 & Pacakge 2 are distributed all over the 
plant area, the contractor to arrange for the own power supply using portable DG Sets 
for execution at his own cost, wherever there is no provision for extending the 
construction power supply by BHEL. 
 

1.4.15 Crane operators deployed by the contractor shall be tested by BHEL before he is 
allowed to operate the cranes. 
 

1.4.16 Also Refer clause no 1.5.6 to 1.5.8 in connection with BHEL T&Ps in chapter V of this 
booklet. 
 

1.4.17 Other Relevant clauses shall be referred in Special Conditions of Contract (SCC) 
published in Volume IB of Book II. 
 

1.4.18 Also refer clause 1.3.7 on providing computers in chapter-III of Technical Conditions of 
Contract (VOLUME-IA   PART- II) of this booklet. 
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VOLUME-IA   PART – I   CHAPTER – V 

T&Ps AND MMEs TO BE DEPLOYED BY BHEL ON 
SHARING BASIS 

 
1.5.1 EOT crane without operating personnel shall be made available in the T.G. Hall 

free of charge for erection purposes based on the requirement. As the above crane 
is deployed for T.G. & Aux. erection and also for various contractors, the decision 
of BHEL engineers will be final with regard to allotment of crane. The contractor 
has to arrange experienced operator for EOT Crane. 

1.5.2 If the EOT Crane is not available for any reason, bidder should make necessary 
arrangements for carrying out the works within the quoted rates. 

1.5.3 Providing manpower assistance required for free movement of Trailing cable of 
EOT Crane is included in the scope of this contract.  

1.5.4 The availability of crane is likely to be hampered from time to time due to routine 
preventive maintenance or breakdown maintenance.  Contractor has to make 
alternative arrangement or plan / modify / alter his activities to suit the above 
conditions and the contractor will not be liable for any compensation or extension 
of time due to this non-availability, for maintaining the erection schedule. 

1.5.5 In the event of the crane not available for longer duration due to major breakdown 
or any other reasons, BHEL will reschedule the work in consultation with bidder 
and direct the bidder to concentrate on other areas till such time the cranes are 
made available. 

1.5.6 Crane operators deployed by the contractor shall be tested by BHEL before he is 
allowed to operate the cranes. 

1.5.7 Depending upon the nature of work and availability of facilities locally, contractor 
may have to arrange for a temporary workshop for facilitating uninterrupted 
progress of work. 

1.5.8 All the distribution boards, connecting cables, hoses etc., and temporary 
connection work including electrical connections for the BHEL issued T & Ps shall 
have to be arranged by the contractor at his cost. 

1.5.9 Cranes provided by BHEL are only for erection purpose and shall not be available 
for material handling or transportation purpose. Contractor shall make their own 
arrangements for material transportation to erection site. 

1.5.10 The contractor at his cost shall arrange for grouting of anchor points of T & Ps 
issued to him. Necessary grout materials are to be arranged by the contractor at 
his cost.  
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1.5.11 Contractor shall make good any loss or damage to the Equipments supplied to him 
and day to day maintenance and operations of Equipments shall be borne by the 
contractor including all consumables like petrol, oil and air filters etc., 

1.5.12 Any additional crane and other T & P which may be required for successful and 
timely execution of the work covered within the scope of this tender shall be 
arranged and provided at site by the contractor at his cost. In case if the contractor 
fails to provide such equipments, BHEL will arrange for the same and the cost will 
be recovered from the contractor’s bill with BHEL overheads, as applicable from 
time to time which may vary even during contract period. 
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VOLUME-IA    PART-I   CHAPTER-VI 

TIME SCHEDULE 
 

1.6.1. TIME SCHEDULE 
 

1.6.1.1. The entire work of erection, testing and commissioning of each package as detailed 
elsewhere in the Tender Specification shall be completed within Twenty-Four (24) 
months from the date of commencement of work at site. Works for both the 
packages shall be taken up simultaneously. 

1.6.1.2. During the total period of contract, the contractor has to carry out the activities in a 
phased manner as required by BHEL and the program of milestone events. 
 

1.6.1.3. The erection work shall be commenced on the mutually agreed date between the 
bidder and BHEL engineer and shall be deemed as completed in all respect only 
when both units are in operation. The decision of BHEL in this regard shall be final 
and binding of the contractor. The scope of work under this contract is deemed to 
be completed only when so certified by BHEL Engineer. 
 

1.6.1.4. The contractor is required to refer Form 15 in Volume-I Book-II for all the instructions 
to be taken immediately after receipt of LOI. 
 

1.6.3. COMMENCEMENT OF CONTRACT PERIOD  
 
The date of commencement of contract period shall be the mutually agreed date 
between the bidder and BHEL engineer at site to start the work. In case of 
discrepancy, the decision of BHEL engineer is final. 
 

1.6.4. MOBILISATION FOR ERECTION, TESTING, ASSISTANCE FOR 
COMMISSIONING ETC., 
 

1.6.3.1. The activities for erection, testing etc. shall be started as per directions of 
Construction Manager of BHEL.  
 

1.6.3.2. The contractor has to augment his resources in such a manner that following major 
milestones of erection & commissioning are achieved on specified schedules 
mentioned below. 
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1.6.3.3. TENTATIVE MILESTONES (For Package 1 & Package 2):  
 

Milestone Activity Unit-1 Unit-2 

Start of Erection  01st Month 01st Month 

Readiness for Boiler Light Up 10th Month 12th Month 

Readiness for Synchronization  15th Month 17th Month 

Readiness for Full Load & Trial Operation 
 

16th Month 18th Month 

Balance work completion, pending points, punch points 
liquidation  and completion of contractual obligation 
 

24th Month 24th Month 

 
 

1.6.3.4. In order to meet the schedule in general, and any other intermediate targets set, to 
meet customer/ project schedule requirements, Contractor shall arrange & 
augment all necessary resources from time to time on the instructions of BHEL 
Engineer. 
 

1.6.4 CONTRACT PERIOD 
 
The contract period shall be Twenty-Four (24) months from the “COMMENCEMENT 
OF CONTRACT PERIOD” as specified earlier for completion of the entire work. 
 

1.6.5 GUARANTEE PERIOD  
The guarantee period of Twenty-Four (24) months for workmanship shall commence 
from 

a) the date of handing over of the latter unit to customer 
    (or) 
b) Six months after the date of first synchronization of the latter unit (provided all 

erection, testing, and commissioning works are completed in all respects at 
site). 

whichever is earlier. 
 

1.6.6 MAJOR INTERMEDIATE MILESTONES  (For Package 1 & Package 2): 
 

Sl. 
No. 

     Description 
Scheduled Completion 
(from commencement 
of Contract Period) 

Intermediate 
 Milestone for each 
package 

1 Readiness for Boiler Light Up – Unit 1  10th Month M1 

2 Readiness for Full Load & Trial Operation 
– Unit 2 

 18th Month 
M2 
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Penalty for Intermediate Milestones (For each package) 

1. M1 and M2 shall be intermediate Milestones for each unit of this work.  

2. In case of slippage of these identified Intermediate Milestones, Delay Analysis shall be 
carried out on achievement of each of these two Intermediate Milestones in reference 
to Form 14.  

3. In case delay in achieving M1 milestone is solely attributable to the contractor,0.5% per 
week of executable contract value* limited to Maximum 2% of executable contract value 
will be withheld.  

4. In case delay in achieving M2 milestone is solely attributable to the contractor,0.5% per 
week of executable contract value* limited to maximum 3% of executable contract value 
will be withheld. 

5. Amount already withheld, if any, against slippage of M1 milestone, shall be released 
only if there is no delay attributable to contractor in achievement of M2 milestone.  

6. Amount required to be withheld on account of slippage of identified intermediate 
milestone(s) shall be withheld out of respective milestone payment and balance amount 
(if any) shall be withheld @10% of RA Bill amount from subsequent RA bills.  

7. Final deduction towards LD (if applicable), on account of delay attributable to contractor 
shall be based on final delay analysis on completion / closure of contract. Withheld 
amount, if any due to slippage of intermediate milestones shall be adjusted against LD 
or released as the case may be.  

8. In case of termination of contract due to any reason attributable to contractor before 
completion of work, the amount already withheld against slippage of intermediate 
milestones shall not be released and be converted in to recovery.  

 

Note: *Executable contract value-value of work for which inputs/fronts were made available 
to contractor and were scheduled for execution till the date of achievement of that 
milestone. 
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VOLUME-IA   PART – I   CHAPTER-VII 

TERMS OF PAYMENT 
 

1.7.1 Terms of payment (For Package 1):  
Progressive Payment against monthly running bills will be made up to 85 % of the 
value of the erected tonnage Pro rata as per Cl no 1.7.1.1 to 1.7.1.7 of the following 
table.  

 

1.7.1 Activity /Erection  
% of 
payment 

1.7.1.1 

ON PRE-ASSEMBLY WHEREVER APPLICABLE. (if not 
applicable then this portion to be paid along with placement in 
position) 
FOR UG- wrapping & coating included  

10% 

1.7.1.2 
PLACEMENT IN POSITION OF PRE ASSEMBLED 
[equipment/pipe/instruments] 

20% 

1.7.1.3 ALIGNMENT IN ALL ASPECTS 15% 

1.7.1.4 WELDING/BOLTING/GROUTING [including initial & final] 15% 

1.7.1.5 Completion of Supports in all aspects  15% 

1.7.1.6 
COMPLETION OF NON DESTRUCTIVE EXAMINATION & 
STRESS RELIEVING / HEAT TREATMENT (if not applicable, then 
this portion to be clubbed with next activity) 

5% 

1.7.1.7 
HYDRAULIC TEST / PNEUMATIC TEST WHEREVER 
APPLICABLE (if not applicable, then this portion to be clubbed with 
previous activity) 

5% 

 Total for Pro rata (85%) 85% 

 
1.7.2   Terms of payment (For Package 2):  

 

1.7.2 Activity /Erection  
% of 
payment 

1.7.2.1 

ON PRE-ASSEMBLY WHEREVER APPLICABLE. (if not 
applicable then this portion to be paid along with placement in 
position) 
FOR UG- wrapping & coating included  

10% 

1.7.2.2 
PLACEMENT IN POSITION OF PRE ASSEMBLED 
[equipment/pipe/instruments] 

15% 

1.7.2.3 ALIGNMENT IN ALL ASPECTS 15% 

1.7.2.4 WELDING/BOLTING/GROUTING [including initial & final] 15% 

1.7.2.5 Completion of hangers & Supports as applicable  15% 
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1.7.2.6 
COMPLETION OF NON DESTRUCTIVE EXAMINATION & 
STRESS RELIEVING / HEAT TREATMENT (if not applicable, then 
this portion to be clubbed with next activity) 

5% 

1.7.2.7 
HYDRAULIC TEST / PNEUMATIC TEST WHEREVER 
APPLICABLE (if not applicable, then this portion to be clubbed with 
previous activity) 

5% 

1.7.2.8 Completion of TAC approval of Fire Fighting Systems 5% 

 Total for Pro rata (85%) 85% 

 
 

1.7.3 Further 15 % payment on pro-rata basis common to all PG for both Package 1 & 
Package 2 shall be released on achievement of the following stage / milestones 
events (as per Cl no 1.7. 3.1 to1.7.3.9 of the following table) for the tonnage erected.  

 
1.7.2 STAGE / MILESTONE PAYMENTS (15%)  

1.7.3.1 Boiler Light Up 1% 

1.7.3.2 Rolling and Synchronization 2% 

1.7.3.3 Full Load 1% 

1.7.3.4 Trial Operation 2% 

1.7.3.5 Painting (including arrow marking, nomenclature, etc)  3% 

1.7.3.6 
Area cleaning, temporary structures cutting/removal and return of 
scrap. 

2% 

1.7.3.7 Punch List points/pending points liquidation 2% 

1.7.3.8 Material Reconciliation 1% 

1.7.3.9 Completion of Contractual Obligations 1% 

 Total for Milestone / Stage payments (15%) 15% 

 
 

Notes to Terms of payment: 
Please Refer Part-II, Chapter-1 of Technical Conditions of Contract for PVC, ORC,Retention 
amount and Performance Security Deposit 
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VOLUME-IA    PART-I   CHAPTER VIII 

 

TAXES AND DUTIES 
1.8.1 Goods and Service Tax (GST) & Cess 

1.8.1.1 The successful bidder shall furnish proof of GST registration with GSTN Portal in 

the State in which the Project is being executed, covering the services under this 

contract. Registration should also bear endorsement for the premises from where 

the billing shall be done by the successful bidder on BHEL for this project/ work. 

1.8.1.2  Contractor’s price/rates shall be exclusive of GST & Cess (if applicable) (herein 

after termed as GST). Contractor shall submit to BHEL the GST compliant tax 

invoice/debit note/revised tax invoice on the basis of which BHEL will claim the 

input tax credit in its return. Since this is a works contract, the applicable rate shall 

be @ 18% GST, as applicable presently. 

1.8.1.3 Bidder shall note that the GST Tax Invoice complying with GST Invoice Rules 

wherein the ‘Bill To’ details will be as below: 

BHEL GSTN - 33AAACB4146P2ZL 
NAME - BHARAT HEAVY ELECTRICALS LIMITED 

ADDRESS - BHEL-PSSR SITE OFFICE, 2X660MW UDANGUDI 
SUPERCRITICAL THERMAL POWER STATION, KALLAMOLI VILLAGE, 

THIRUCHENDUR TALUK, THOOTHUKUDI DISTRICT, TAMIL NADU- 628203 
 

1.8.1.4 GST charged in the tax invoice/debit note/revised tax invoice by the contractor 

shall be released separately to the contractor only after contractor files the outward 

supply details in GSTR-1 on GSTN portal and input tax credit of such invoice is 

matched with corresponding details of outward supply of the contractor and has 

paid the GST at the time of filing the monthly return.  

1.8.1.5 In case BHEL has to incur any liability (like interest / penalty etc.) due to 

denial/reversal / delay of input tax credit in respect of the invoice submitted by the 

contractor, for the reasons attributable to the contractor, the same shall be 

recovered from the contractor. 

1.8.1.6 Further, in case BHEL is deprived of the Input tax credit due to any reason 

attributable to contractor, the same shall not be paid or Recovered if already paid 

to the contractor.  

1.8.1.7 Tax invoice/debit Note/revised tax invoice shall contain all such particulars as 

prescribed in GST law and comply to the timelines for issue of the same. Invoices 
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shall be submitted on time to the concerned BHEL Engineer In Charge. 

1.8.1.8 TDS under GST (if/ as & when applicable) shall be deducted at prevailing rates 

on gross invoice value from the running bills.  

1.8.1.9 E-way bills / Transit passes / Road Permits, if required for materials / T&P etc., 

bought into the project site is to be arranged by the Contractor only.  

1.8.1.10 BHEL shall not reimburse any amounts towards any interest / penalty etc., 

incurred by contractor. Any additional claim at a later date due to issues such as 

wrong rates / wrong classification by contractor shall not be paid by BHEL. 

1.8.2 All taxes and duty other than GST & Cess  

 The contractor shall pay all (except the specific exclusion viz GST & Cess) taxes, 
fees, license charges, deposits, duties, tools, royalty, commissions, Stamp Duties, 
or other charges / levies, which may be levied on the input goods & services 
consumed and output goods & services delivered in course of his operations in 
executing the contract and the same shall not be reimbursed by BHEL.  In case 
BHEL is forced to pay any of such taxes, BHEL shall have the right to recover the 
same from his bills or otherwise as deemed fit.  

1.8.3 Statutory Variations  

 Statutory variations are applicable under the GST Acts, against production of 
proof.  The changes implemented by the Central / State Government during the 
tenure of the contract viz. increase / decrease in the rate of taxes, applicability, 
etc. and its impact on upward revision / downward revision are to be suitably paid/ 
adjusted from the date of respective variation. The bidder shall give the benefit of 
downward revision in favour of BHEL. No other variations shall be allowed during 
the tenure of the contract. 

1.8.4 New Taxes/Levies  

 In case Government imposes any new levy / tax after submission of bid during the 
tenure of the contract, BHEL shall reimburse   the same at actual on submission 
of documentary proof of payment subject to the satisfaction of BHEL that such 
new levy / tax is applicable to this contract. 

1.8.5 Direct Tax  

 BHEL shall not be liable towards Income Tax of whatever nature including 
variations thereof arising out of this contract as well as tax liability of the bidder 
and their personnel. Deduction of tax at source at the prevailing rates shall be 
effected by BHEL before release of payment as a statutory obligation, unless 
exemption certificate is produced by the bidder. TDS certificate will be issued by 
BHEL as per the provisions of Income Tax Act.  
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VOLUME-IA    PART-I   CHAPTER IX 

BILL OF QUANTITY 

1.9 BILL OF QUANTITY 

Package 1: LP Piping, PT-RO-DM System, Misc Equipments 
 

Rate 
Schedule 

Item Description TOTAL 

1.1 Piping - CS 574.57 

1.2 Piping - SS 106.69 

1.3 Piping - GI 124.00 

1.4 
Hangers & Supports/Steel/Tanks/Equipment/Pumps/ Skid/Misc 
Items/Misc Piping 

2065.99 

  TOTAL 2871.24 

 
 
 
Package 2 : Fire Fighting System (SUPPLIED BY PESD) 

 
Rate 

Schedule 
Item Description TOTAL 

2.1 Piping - CS 511.79 

2.2 Piping – CS (UG with Wrapping & Coating) 613.48 

2.3 Piping - SS 43.46 

2.4 Piping - GI 444.25 

2.5 
Hangers & Supports/Steel/Tanks/Equipment/Pumps/ Skid/Misc 
Items/Misc Piping 

208.93 

  TOTAL 1821.91 
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PG M A Description Qty UOM  Weight 

(M T) 

Rate 

Schedule 

BHEL 

UNIT 

PACKAGE 1 : LP PIPING, PT-RO-DM  SYSTEM  & M ISC EQUIPM ENT 

A. LP PIPING  

7368-80-463 TG AUX COOLING WATER     133.17 1.1 PC 

7368-80-468 M AIN CIRCULATION WATER PIPING     176.49 1.1 PC 

7368-80-473 DEM INERALISED WATER SYSTEM      25.72 1.2 PC 

7368-80-477 SERVICE WATER PIPING     254.90 1.1 PC 

7368-80-478 DRINKING WATER PIPING     59.97 1.2 PC 

7368-80-610 SERVICE AIR-COM P SUCT  AND  DIS TO 

RECEI 

    52.55 1.3 PC 

7368-80-614 INST AIR COM P SUC  AND  DIS TO 

RECEIVER 

    31.35 1.3 PC 

7368-80-933 H  AND  S FOR LP PIPING     16.33 1.4 PC 

B. RODM  SYSTEM            

A Pre-treatment system           

  Filter feed pumps (Horizontal pump), 

M otor, Base Frame & Accessories and 

Foundat ion Bolts 

4 Nos. 6.00 1.4 RPT 

  Horizontal Pressure Sand Filters: (filter 

Output : 182.5 m3/ hr) 

(M SRL M OC) 

14 Nos. 1078.00 1.4 RPT 

  PSF Air blowers with all accessories and 

foundat ion bolts 

2 Sets 3.00 1.4 RPT 

  PSF backwash pumps (Horizontal 

pump), M otor, Base Frame & 

Accessories and Foundat ion Bolts 

3 Nos. 4.50 1.4 RPT 

  Dosing system for PSF & UF consist  of  

following  

a) NaOCl  Dosing system (secondary) 

b) Coag. Aid dosing system 

c) Acid dosing system 

d) NaOCl dosing system(UF CEB & CIP) 

e) HCl dosing system(UF CEB & CIP) & 

f) NaOH dosing system(UF CEB & CIP) 

6 Sets 4.80 1.4 RPT 

  Self cleaning strainers (839 m3/ hr each) 4 Sets 4.00 1.4 RPT 

  UF skids (7 W +1 S) 

- M anifolds 

- M embrane housing 

- Base frame 

8 Sets 80.00 1.4 RPT 

  UF membrane modules 504 Sets 35.28 1.4 RPT 

  UF Air blowers with all accessories and 

foundat ion bolts 

2 Sets 1.20 1.4 RPT 
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  UF backwash pumps, M otor, Base 

Frame & Accessories and Foundat ion 

Bolts 

2 Sets 1.60 1.4 RPT 

  UF CIP pumps, M otor, Base Frame & 

Accessories and Foundat ion Bolts 

2 Sets 1.20 1.4 RPT 

  Backwash waste t ransfer pumps, 

M otor, Base Frame & Accessories and 

Foundat ion Bolts (Vert ical sump pumps) 

2 Sets 1.60 1.4 RPT 

  UF CIP tank (FRP M OC) 1 No. 0.60 1.4 RPT 

  UF Backwash tank (FRP M OC) 1 No. 0.50 1.4 RPT 

B RO system           

  SWRO  feed Pumps, M otor, Base Frame 

& Accessories and Foundat ion Bolts 

3 Sets 16.20 1.4 RPT 

  Dosing system consist  of following 

Chemical Dosing system : 

a) Acid dosing 

b) Ant iscalant 

c) Dechlorinat ion 

3 Sets 1.40 1.4 RPT 

  Cartridge filters - (SWRO) 2 Sets 3.00 1.4 RPT 

  SWRO HP pumps, motor &  acc. (M otor 

by BHEL-Bhopal) 

2 Sets 20.00 1.4 RPT 

  Energy Recovery Device 

(Pressure Exchanger) 

2 Sets 4.00 1.4 RPT 

  Pressure Exchanger Booster pumps 2 Sets 4.00 1.4 RPT 

  SWRO skid 2 Sets 40.00 1.4 RPT 

  Inter connect ing HP Duplex Stainless 

steel piping & HP Valves with Support  

(for SWRO system) 

1 Lot  21.00 1.2 RPT 

  SWRO membranes 1288 Nos. 45.08 1.4 RPT 

  SWRO Flushing pump, motor, Base 

Frame & Accessories and Foundat ion 

Bolts 

3 Sets 6.30 1.4 RPT 

  RO suck back tank (horizontal, FRP 

M OC) 

2 No.   1.4 RPT 

  BWRO feed Pumps, M otor, Base Frame 

& Accessories and Foundat ion Bolts 

3 Sets 0.90 1.4 RPT 

  RO Stage-2 (BWRO) 2 Sets 8.00 1.4 RPT 

  BWRO membranes 96 Nos. 3.36 1.4 RPT 

  Degasser Towers 2 Sets 1.20 1.4 RPT 

  Degassser blower with motor and all 

accessories and foundat ion bolts 

4 Sets 0.16 1.4 RPT 

  Degassed water storage tank (FRP M OC) 2 Sets 5.80 1.4 RPT 

C RO Chemical Cleaning system           

  CIP Preparat ion Tank. (FRP M OC) 1 No 0.30 1.4 RPT 

   SWRO  CIP tank (FRP M OC) 1 Set 3.00 1.4 RPT 
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  SWRO CIP pump, motor, Base Frame & 

Accessories and Foundat ion Bolts 

3 Sets 6.90 1.4 RPT 

  SWRO CIP Cartridge filters 1 Set 1.40 1.4 RPT 

  CIP tank for BWRO (FRP M OC) 1 Set 0.80 1.4 RPT 

  BWRO CIP pump, motor, Base Frame & 

Accessories and Foundat ion Bolts 

2 Sets 0.70 1.4 RPT 

  BWRO CC Cartridge filters 1 Set 1.40 1.4 RPT 

D Remineralization system           

  Remineralizat ion filter feed pumps, 

motor, Base Frame & Accessories and 

Foundat ion Bolts 

4 Sets 2.80 1.4 RPT 

  Remineralizat ion filter backwash 

pumps, motor, Base Frame & 

Accessories and Foundat ion Bolts 

2 Sets 1.30 1.4 RPT 

  Remineralizat ion Filters: (filter Output: 

96 m3/ hr) 

(CSRL moc) incl. of media 

4 Nos. 24.00 1.4 RPT 

  Dosing system consist  of following 

Chemical Dosing system : 

a) CO2 dosing for Remineralizat ion 

b) NaOH dosing for Remineralizat ion 

c) NaOCl dosing  

d) NaOCl dosing for Potable water 

system 

4 Sets 3.20 1.4 RPT 

E M B & Bulk Chemical system           

  DM  feed pumps, motor, Base Frame &  

Accessories and Foundat ion Bolts 

3 Sets 2.10 1.4 RPT 

  M B Vessel , Resins, Internals 3 Nos. 9.60 1.4 RPT 

  M B Air blowers with all accessories and 

foundat ion bolts 

2 Sets 1.20 1.4 RPT 

  DM  regen pumps, motor, Base Frame & 

Accessories and Foundat ion Bolts 

2 Sets 1.30 1.4 RPT 

  Acid measuring tank & fume absorber 

(M SRL M OC)  

1 Nos. 0.70 1.4 RPT 

  Caust ic Dilut ion Tank (M SRL M OC)  1 Nos. 0.70 1.4 RPT 

  Ejectors 2 Sets 0.02 1.4 RPT 

  Bulk Alkali storage tank (M SRL M OC)  2 Nos. 13.80 1.4 RPT 

  Bulk Acid storage tank & fume absorber 

(M SRL M OC)  

2 Nos. 17.60 1.4 RPT 

  Bulk Acid storage tank & fume absorber 

(M SRL M OC) -ECP 

1 Nos. 6.90 1.4 RPT 

  Bulk NaOCl storage tank (FRP M OC)  1 Nos. 1.20 1.4 RPT 

  Bulk FeCl3 storage tank (FRP M OC)  3 Nos. 6.00 1.4 RPT 
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  Acid Unloading pumps with M otor, Base 

Frame & Accessories and Foundat ion 

Bolts 

2 Nos. 0.40 1.4 RPT 

  Alkali Unloading pumps with M otor, 

Base Frame & Accessories and 

Foundat ion Bolts 

2 Nos. 0.40 1.4 RPT 

  NaOCl Unloading pumps with M otor, 

Base Frame & Accessories and 

Foundat ion Bolts 

2 Nos. 0.40 1.4 RPT 

  FeCl3 Unloading pumps with M otor, 

Base Frame & Accessories and 

Foundat ion Bolts 

2 Nos. 0.40 1.4 RPT 

F INTERCONNECTING PIPING & OTHER 

M ISC. ITEM S 

          

  Inter connet ing  piping (UPVC, 

CPVC,HDPE), Valves ( includes manual 

operated, pneumatic actuated & 

electrically operated), bellows, 

fasteners, etc.) for all the systems of PT-

RO-DM  plant  

1 Lot  50.00 1.4 RPT 

  Inter connet ing  piping ( GI) - Valves ( 

includes manual operated, pneumatic 

actuated & electrically operated), 

bellows, fasteners, etc.) for all the 

systems of PT-RO-DM  plant  

1 Lot  40.00 1.3 RPT 

  Fasteners & accessories 

GI 'U' Bolts, Grip type Foundat ion Bolts, 

Fasteners, etc., Rubber gaskets & 

accessories 

1 Lot  10.50 1.4 RPT 

  M S fabricated Supports , Plat forms & 

pipe rack 

1 Lot  396.00 1.4 RPT 

  Lab items 1 Lot  1.00 1.4 RPT 

  Handling arrangement - EOT crane, 

M onorail with hoist  Electrical operated/  

M anual hoist  with chain pulley block 

1 Lot  11.00 1.4 RPT 

  Ut ility water tank (2 cu.m each) 2 Set 6.00 1.4 RPT 

  Safety shower 1 Lot  0.20 1.4 RPT 

C . M ISC PUM PS & EQUIPM ENT  

 APH/ ESP WASH PUM PS (H) + M otor 2 Nos 5.00 1.4 PEM  

 AHP & CHP M akeup PUM PS (H)+ M otor 2 Nos 3.00 1.4 PEM  

 HVAC M akeup Pumps (H)+ M otor 2 Nos 2.00 1.4 PEM  

 Service Water Pumps (H)+ M otor 2 Nos 2.00 1.4 PEM  

 Potable Water Pumps (H)+ M otor 2 Nos 2.00 1.4 PEM  

 BOILER FILL PUM PS (H)+ M otor 4 Nos 12.00 1.4 PEM  

 HOTWELL M UP PUM PS (H)+ M otor 4 Nos 8.00 1.4 PEM  

 DM  TRANSFER PUM PS (H)+ M otor 3 Nos 4.50 1.4 PEM  

 Sump Pumps+ M otor 17 Nos 12.75 1.4 PEM  

 Air compressor house  - SG Crane 1 Nos 20.00 1.4 PEM  
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 Desalinated water pump house cum fire 

water pump house - SG Crane 

1 Nos  

 DG Building - SG Crane 1 Nos  

 Fuel Oil Pump House - SG Crane 1 Nos  

  Elevator M achine Room   - Hoist  7 Nos 10.00 1.4 PEM  

  Hotwell M ake-up pump house 

including Boiler fill pumps - Hoist 

1 Nos  

 DM  transfer pump house - Hoist  1 Nos  

 Sea water pump house Swgr room - 

Hoist  

1 Nos  

 Fuel oil pump house Swgr room - Hoist  1 Nos  

 Fire water pump house Swgr room - 

Hoist  

1 Nos  

  CW treatment building Swgr room  - 

Hoist  

1 Nos  

 ESP Building Unit-1 - Hoist  1 Nos  

 ESP Building Unit-2 - Hoist  1 Nos  

 Boiler M CC Room - Hoist  1 Nos  

 Compressor House Swgr room - Hoist 1 Nos  

 M anual Hoists - Chain Pulley Blocks 31 Nos 3 1.4 PEM  

 M isc ARV, BFV &  Other Valves     10 1.1 PEM  

PACKAGE 2 : FIRE FIGHTING SYSTEM   

A  INERT GAS EXTINGUISHING SYSTEM  

(IN & AROUND PH BUILDING) 

          

  Inert  Gas Cylinder with pneumatic valve Nos. 100 25.5 2.5 PESD 

  Discharge Hose Nos. 100 0.09 2.5 PESD 

  Check Valve Nos. 100 0.02 2.1 PESD 

  Leak /  Bleeder unit  Nos. 4 0.00032 2.5 PESD 

  Non Return Valve Nos. 7 0.0007 2.1 PESD 

  Hi-flex hoses Nos. 102 0.03264 2.5 PESD 

  Ball Valve with dual act ion pneumatic 

actuator 

Nos. 5 0.085 2.1 PESD 

  Pressure Relief device Nos. 1 0.00037 2.1 PESD 

  Discharge Nozzle Nos. 150 0.1005 2.1 PESD 

  Restrictor Nos. 9 0.0324 2.4 PESD 

  T-Piece for Pilot  Line Nos. 91 0.011375 2.4 PESD 

  Cros for Pilot  Line Nos. 9 0.0018 2.4 PESD 

  Pipes M trs.         

i 100 NB M trs. 50 0.8035 2.4 PESD 

ii 80 NB M trs. 384 4.3392 2.4 PESD 

iii 65 NB M trs. 6 0.05178 2.4 PESD 

iv 50 NB M trs. 60 0.3264 2.4 PESD 

v 40 NB M trs. 84 0.3402 2.4 PESD 

vi 25 NB M trs. 72 0.18 2.4 PESD 

vii 20 NB M trs. 36 0.06084 2.4 PESD 
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viii 15 NB M trs. 6 0.0078 2.4 PESD 

  Pipe Fit t ings Lot  1 0 2.4 PESD 

  Pipe Supports Lot  1 5 2.5 PESD 

  Cylinder M anifolds 100NB(ASTM  A 106 

Gr.B SCH-XXS) 

M trs. 24 1.0128 2.1 PESD 

  DV manifold Nos. 1 0.01 2.1 PESD 

  Pilot  Line M anifold No. 1 9 2.1 PESD 

  Structural Steel for Cyl. M ount ing Frame 

Bracket 

kg 5000 5 2.5 PESD 

B WATER BASED FIRE PROTECTION 

SYSTEM  

          

a FIRE WATER PUM P HOUSE/ BOOSTER 

PUM P HOUSE AND SEA WATER INTAKE  

PUM P HOUSE EQUIPM ENT 

          

  Electric M otor Driven Hydrant Pumps & 

Accessories 

Sets 3  10.05 2.5 PESD 

  Diesel Engine Driven Hydrant Pumps & 

Accessories 

Sets 2  4.7 2.5 PESD 

  Electric M otor Driven Spray Pumps & 

Accessories 

Sets 1  3.35 2.5 PESD 

  Diesel Engine Driven Spray Pump & 

Accessories 

Sets 1  2.35 2.5 PESD 

  Electric  M otor  Driven Jockey  Pumps & 

Accessories 

Sets 2  1.46 2.5 PESD 

  Electric  M otor  Driven Hydrant Booster 

Pumps & Accessories 

Sets 1  0.64 2.5 PESD 

  Diesel Engine Driven Hydrant Booster 

Pump & Accessories 

Sets 1  0.69 2.5 PESD 

  Diesel Engine Driven Hydrant Pumps & 

Accessories ( inside sea water intake 

pump house )  

Sets 1  4 2.5 PESD 

  Diesel Engine Equipment in Fire Water 

Pump House 

        PESD 

i Diesel tanks for Diesel engines in Fire 

Water PH 

Sets 3  0.6 2.5 PESD 

  Diesel Engine Equipment in Booster 

Pump House 

        PESD 

i Diesel tanks for Diesel engines in 

Booster PH 

Sets 1  0.2 2.5 PESD 

  Diesel Engine Equipment in sea water 

intake PH 

        PESD 

i Diesel tanks for Diesel engines in sea 

water intake PH 

Sets 1  0.2 2.5 PESD 

  Hydro-pneumatic Tank  of Cap. 22.5Cu. 

M trs. In Fire Water PH 

Nos. 1  8 2.5 PESD 

  Air Compressors  Cap. 25M 3 at 25 

Kg/ cm2 (M ain and Stand-by) 

Nos. 2  0.84 2.5 PESD 

  250 NB Basket Stainer in M .S. 

Contruct ion  

NOS 2  0.17 2.5 PESD 
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  Exhaust Pipe with insulat ion for deisel 

engine 

M  30  0.45 2.5 PESD 

  Cast Iron Gate Valve --Rising Spindle 

type (IS : 14846 )  

          

i Size 600 mm NB NOS 2  2.464 2.1 PESD 

ii Size 300 mm NB NOS 7  2.128 2.1 PESD 

iii Size 250 mm NB NOS 12  2.4042 2.1 PESD 

iv Size 200 mm NB NOS 2  0.25234 2.1 PESD 

v Size 150 mm NB NOS 10  0.7648 2.1 PESD 

vi Size 100 mm NB NOS 2  0.08776 2.1 PESD 

vii Size 80 mm NB NOS 5  0.135 2.1 PESD 

viii Size 50 mm NB NOS 6  0.09 2.1 PESD 

  Cast Iron Non Return Valve           

i Size 200 mm NB NOS 2  1.19532 2.1 PESD 

ii Size 250 mm NB NOS 8  3.02072 2.1 PESD 

iii Size 150 mm NB NOS 2  0.20396 2.1 PESD 

iv Size 80 mm NB NOS 2  0.06434 2.1 PESD 

  Struructural Steel LOT 1 3 2.5 PESD 

  Flanges, nut bolt  &  gasket LOT 1 1 2.5 PESD 

  Pipe clamps LOT 1 1 2.5 PESD 

  M .S. Pipe           

i M .S. Pipe - 600 NB M trs. 120  8.79844 2.1 PESD 

ii M .S. Pipe - 400 NB M trs. 40  2.48 2.1 PESD 

iii M .S. Pipe - 300 NB M trs. 150  7.5 2.1 PESD 

iv M .S. Pipe - 250 NB M trs. 150  7.5 2.1 PESD 

v M .S. Pipe - 200 NB M trs. 150  7.5 2.1 PESD 

vi M .S. Pipe - 150 NB M trs. 100  2.13 2.1 PESD 

vii M .S. Pipe - 100 NB M trs. 30  0.435 2.1 PESD 

viii M .S. Pipe - 80 NB M trs. 30  0.297 2.1 PESD 

ix. M .S. Pipe - 50 NB M trs. 30  0.1 2.1 PESD 

x. M .S. Pipe - 25 NB M trs. 50  0.1465 2.1 PESD 

  Pipe Fit t ings & Flanges ,Primer and  

Paint  with other accesorries to 

complete the system  

LOT 1  5 2.1 PESD 

b Hydrant System and Spray system 

(upto DV ) :: 

 M ain Header and branch lines - Piping 

& equipment 

          

  UG Pipes:: Pipes upto 150 NB IS:1239 

Part-I and above 150 NB IS:3589 

          

ii 250 NB M trs 6500 266.5 2.2 PESD 

iii 200 NB M trs 5200 172.12 2.2 PESD 

iv 150 NB M trs 7000 149.1 2.2 PESD 

v 100 NB M trs 1000 14.5 2.2 PESD 
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vi 80 NB M trs 1040 10.296 2.2 PESD 

  AG Pipes:: Pipes upto 150 NB IS:1239 

Part-I and above 150 NB IS:3589 

          

i 300 NB M trs 200 11.1 2.1 PESD 

ii 250 NB M trs 2370 97.17 2.1 PESD 

iii 200 NB M trs 3950 130.745 2.1 PESD 

iv 150 NB M trs 2640 56.232 2.1 PESD 

v 100 NB M trs 500 7.25 2.1 PESD 

vi 80 NB M trs 500 4.95 2.1 PESD 

vii 50 NB M trs 200 1.2 2.1 PESD 

  Single headed 63 mm dia hydrant 

landing valve (conforming to IS : 5290 : 

1983) with M S matching flanges 

          

i External Nos 250  5 2.1 PESD 

ii Internal Nos 95  1.9 2.1 PESD 

  63 mm Branch pipe Nozzle as per IS : 

903 (Internal) 

          

i Branch Pipe & Nozzles, ( Solid Jet  type) 

in SS Construct ion to IS:903 

Nos 170  1.7 2.3 PESD 

ii Branch Pipe & Nozzles, (Universal type) 

in SS Construct ion to IS: 2871 

Nos 16  0.16 2.3 PESD 

  Fire Hoses         

i Fire Hoses - with instantaneous SS  End 

Couplings to IS:636 (Type-A)  Size - 63 

mm Dia  

Nos 394  5.91 2.5 PESD 

  Hose Box For Internal Hydrant          

i  (Size: 750 X 600 X 250) -External Nos 60  0.3 2.5 PESD 

ii  (Size: 750 X 600 X 250)-Internal Nos 95  0.475 2.5 PESD 

  Rubber Hose Reel  as per IS: 884 Type 

A, with Drum  

Nos 140  1.68 2.5  

  Gate Valve - Isolation           

i 200 NB and above Nos  -    2.1 PESD 

ii 150 NB Nos 42  1.84296 2.1 PESD 

  Air Release Valves - Size 25 mm NB. Nos 65  0.065 2.1 PESD 

  25 mm NB CS Ball valve Nos 65  0.065 2.1 PESD 

  Cast Iron Gate Valve -- Non Rising 

Spindle type (IS : 14846 ) - 100 NB 

Nos 42  1.84296 2.5 PESD 

  M iscelleneous items for erection of 

piping 

        PESD 

i Insert  plates Lot  1  5 2.5 PESD 

ii U -Clamp Lot  1  5 2.5 PESD 

iii Anchor fasteners Lot  1  5 2.5 PESD 

  Structural Steel Lot  1  20 2.5 PESD 

  Cast Iron Gate Valves in Hydrant 

Header and FEH 

Unit         
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i 15 NB GATE VALVE Nos 15 0.04695 2.1 PESD 

ii 25 NB GATE VALVE Nos 16 0.08688 2.1 PESD 

iii 50 NB GATE VALVE Nos 3 0.04551 2.1 PESD 

iv 80 NB GATE VALVE Nos 10 0.2709 2.1 PESD 

v 100 NB GATE VALVE Nos 50 2.194 2.1 PESD 

vi 150 NB GATE VALVE Nos 44 3.36512 2.1 PESD 

vii 200 NB GATE VALVE Nos 8 1.00936 2.1 PESD 

viii 250 NB GATE VALVE Nos 25 5.00875 2.1 PESD 

  SS isolation valves for sea water lines           

i 200 NB GATE VALVE Nos 16 2.01872 2.3 PESD 

ii 150 NB GATE VALVE Nos 6 0.45888 2.3 PESD 

  Pipe Fittings, Flanges, Studnuts & 

gaskets (including SS  fittings ) 

Lot  1 35 2.3 PESD 

  Breeching Inlet Nos 5 0.05 2.5 PESD 

c M EDIUM  VELOCITY WATER SPRAY 

SYSTEM  (For Conveyors, Cable 

Galleries, Transfer Points, Fuel Tanks, 

Crusher House  etc.) 

          

  M S ERW Galvanized to IS:1239,Part-1, 

Galvanized as per IS: 4736 upto 150 

NB( Threaded End)  

          

i 200 NB M trs.   0 2.4 PESD 

ii 150 NB M trs. 2000 42.6 2.4 PESD 

iii 100 NB M trs. 11500 166.75 2.4 PESD 

iv 80 NB M trs. 800 7.92 2.4 PESD 

v 65 NB M trs. 20 0.1586 2.4 PESD 

vi 50 NB M trs. 11000 68.09 2.4 PESD 

vii 40 NB M trs. 100 0.437 2.4 PESD 

viii 32 NB M trs. 200 0.6 2.4 PESD 

ix 25 NB M trs. 9500 27.835 2.4 PESD 

x 20 NB M trs.   0.1 2.4 PESD 

xi 15 NB M trs.   1.1 2.4 PESD 

  25 NB ERW PIPE from Deluge Valve to 

spray line 

M trs. 50 0.125 2.4 PESD 

  Cast iron Rising spindle Type Gate 

Valve 

          

i 150 NB Nos. 40  3.0592 2.1 PESD 

ii 100 NB Nos. 240  10.5312 2.1 PESD 

iii 80 NB Nos. 4  0.10836 2.1 PESD 

  Cast iron wafer Butterfly Valve           

i 150  NB Nos. 20  0.2636 2.1 PESD 

ii 100  NB Nos. 120  1.0356 2.1 PESD 

iii 80 NB Nos. 2  0.1 2.1 PESD 
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  Cast iron Deluge Valve (wet pilot) 

complete with necessary trim, water 

gong 

          

i 150  NB Nos. 20  3.02 2.1 PESD 

ii 100  NB Nos. 120  11.64 2.1 PESD 

iii 80 NB Nos. 2  0.1 2.1 PESD 

  M .S Y- Type Strainer            

i 150 NB Nos. 20  0.8 2.1 PESD 

ii 100 NB Nos. 120  3 2.1 PESD 

iii 80 NB Nos. 2  0.1 2.1 PESD 

  Spray Nozzle - Stainless Steel No 10000 1.25 2.3 PESD 

  Q.B Detector - 79 ˚ No 1500 0.15 2.3 PESD 

  SS orifice plate           

i 150 NB No 20 0.1 2.3 PESD 

ii 100 NB No 120 0.1 2.3 PESD 

iii 80 NB No 2 0.1 2.3 PESD 

  Structural Steel Lot  1 50 2.5 PESD 

  Pipe Fittings, Flanges, Studnuts & 

gaskets 

Lot  1 55 2.1 PESD 

d HIGH VELOCITY WATER SPRAY SYSTEM  

(ST, SAT, UAT & UT TRANSFORM ERS, 

BOILER BURNER, LUBE OIL CONSOLE, 

BFP LUBE OIL, TURBINE LUBE OIL) 

          

  ERW G.I. Pipe as Per IS:1239 Heavy 

Class  

          

i 150 NB M trs. 476 10.1388 2.4 PESD 

ii 100 NB M trs. 2100 30.45 2.4 PESD 

iii 80 NB M trs. 50 0.495 2.4 PESD 

iv 65 NB M trs. 50 0.3965 2.4 PESD 

v 50 NB M trs. 3000 18.57 2.4 PESD 

vi 40 NB M trs. 50 0.2185 2.4 PESD 

vii 32 NB M trs. 50 0.15 2.4 PESD 

viii 25 NB M trs. 2400 6 2.4 PESD 

ix 15 NB M trs. 50 0.1 2.4 PESD 

  ERW, M S black pipe as Per IS:1239 

Heavy Class  

          

i 80 NB M trs. 480 4.752 2.4 PESD 

ii 65 NB M trs. 1600 12.688 2.4 PESD 

iii 50 NB M trs. 360 2.2284 2.4 PESD 

iv 40 NB M trs. 50 0.2185 2.4 PESD 

v 25 NB M trs. 7000 21 2.4 PESD 

  Cast iron Rising spindle Type Gate 

Valve 

          

i 150 NB Nos. 8 0.61184 2.4 PESD 

ii 100 NB Nos. 52 2.28176 2.4 PESD 
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iii 80 NB Nos. 18 0.48762 2.4 PESD 

  Cast iron wafer Butterfly Valve           

i 150 NB Nos. 4  0.05272 2.4 PESD 

ii 100 NB Nos. 26  0.22438 2.4 PESD 

iii 80 NB Nos. 9  0.01 2.4 PESD 

  Cast iron Deluge Valve (wet pilot) 

complete with necessary trim, water 

gong 

          

i 150 NB Nos. 4  0.1 2.4 PESD 

ii 100 NB Nos. 26  2.522 2.4 PESD 

iii 80 NB Nos. 9  0.63 2.4 PESD 

  M .S Y- Type Strainer            

i 150 NB No 4  0.232 2.1 PESD 

ii 100 NB No 26  1.222 2.1 PESD 

iii 80 NB No 9  0.351 2.1 PESD 

  Spray Nozzle - Stainless Steel No 2000 0.5 2.3 PESD 

  Q.B Detector - 79 ˚ No 1600 0.04 2.3 PESD 

  SS orifice plate           

i 150 NB Nos. 4 0.008 2.3 PESD 

ii 100 NB Nos. 26 0.039 2.3 PESD 

iii 80 NB Nos. 9 0.009 2.3 PESD 

  Structural Steel Lot  1 18 2.5   

  Pipe Fittings, Flanges, Studnuts & 

gaskets (Refer Annexure -3 for details 

of fittings) 

Lot  1 25 2.1 PESD 

C FOAM  BASED SYSTEM            

  Foam tanks and all its accessories of 

suitable Capacity  

(1 Working + 1 standby) 

Nos. 2 2 2.5 PESD 

  Foam Pumps with motor : M otor driven 

(Working) 

Nos. 1 0.12 2.5 PESD 

  Foam Pumps with engine and battery 

and battery charger - Engine driven 

(standby) 

Nos. 1 0.285 2.5 PESD 

  Foam Chamber with Deflector         PESD 

i 100 mm NB   2 0.07 2.5 PESD 

ii 80 mm NB   1 0.02 2.5 PESD 

  Inline Balance Foam proport ioners         PESD 

i 80 NB Nos. 4 0.048 2.5 PESD 

  Deluge valve with accessories           

i 80 NB Nos. 4 0.14 2.1 PESD 

  Gate valves ( CI)           

i 80 NB Nos. 8 0.216 2.1 PESD 

  Gate valves For foam lines of SS 

material 
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i 65 NB Nos. 4 0.08 2.3 PESD 

ii 50 NB Nos. 4 0.06 2.3 PESD 

iii 40 NB Nos. 4 0.04 2.3 PESD 

iv 32 NB Nos. 2 0.016 2.3 PESD 

  Solenoid operated valves Nos. 4 0.04 2.1 PESD 

  Butterfly valves           

i 80 NB Nos. 4 0.02 2.1 PESD 

  Globe Valve For foam lines of SS 

material 

          

ii 32 NB Nos. 2 0.004 2.3 PESD 

iii 25 NB Nos. 2 0.004 2.3 PESD 

  Y-Strainers ( CI )            

i 80 NB Nos. 4 0.1 2.1 PESD 

  Strainers For Foam lines of SS material           

i 65  NB Nos. 2 0.084 2.5 PESD 

  NRV ( CI)           

i 80 NB M trs. 4 0.128 2.1 PESD 

  NRV For Foam lines of SS material           

i 50 NB M trs. 2 0.03 2.3 PESD 

ii 40 NB M trs. 4 0.04 2.3 PESD 

  Foam concentrate SS pipe           

i 65 NB M trs. 30 0.18 2.3 PESD 

ii 50 NB M trs. 20 0.1 2.3 PESD 

iii 40 NB M trs. 14 0.056 2.3 PESD 

iv 32 NB M trs. 42 0.147 2.3 PESD 

  Above Gorund Piping - GI pipes           

i 150 NB M trs. 8 0.232 2.4 PESD 

i 100 NB M trs. 100 1.6 2.4 PESD 

ii 80 NB M trs. 350 4.2 2.4 PESD 

iii 65 NB M trs. 90 0.9 2.4 PESD 

iv 50 NB M trs. 20 0.12 2.4 PESD 

  Under Ground piping -M S ERW Pipe            

i 150 NB M trs. 12 0.336 2.2 PESD 

ii 100 NB M trs. 30 0.48 2.2 PESD 

iii 80 NB M trs. 12 0.144 2.2 PESD 

  SS ball valve for Pressure Gauge & 

Pressure Switch 

          

i 15 NB Nos. 10 0.03 2.3 PESD 

  GM  ball valve for Pr. Guage & pr. Switch           

i 25 NB Nos. 3 0.015 2.3 PESD 

ii 15 NB Nos. 7 0.021 2.3 PESD 

  Pressure Releif Valve Nos. 1 0.01 2.1 PESD 

  Foam Hydrant Accessories     0.1 2.5 PESD 
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  Foam Hydrant Valve Nos. 3 0.1 2.1 PESD 

  External Hose Box Nos. 3 0.1 2.5 PESD 

  Hose Pipe (63mm Dia) Nos. 6 0.1 2.5 PESD 

  Foam Handline Branchpipe Nos. 3 0.1 2.5 PESD 

ii Coal St icker kg 3 0.03 2.5 PESD 

  Fit t ings , flanges , gaskets , studnuts ( 

GI)  

lot  1 1 2.4 PESD 

  Fit t ings , flanges , gaskets , studnuts ( CI)  lot  1 1 2.1 PESD 

  Fit t ings , flanges , gaskets , studnuts ( 

SS)  

lot  1 1 2.3 PESD 

  Structural steel lot  1 0.5 2.5 PESD 

D FIRE EXTINGUISHER           

1 Water type Fire Ext inguisher (9 Lit .) No.'s 153 1.9125 2.5 PESD 

2 CO2 type  type Fire Ext inguishers (4.5kg) No.'s 202 3.535 2.5 PESD 

3 CO2 type Fire Ext inguishers (22.5kg) No.'s 26 1.82 2.5 PESD 

4 DCP type Fire Ext inguishers (6kg) No.'s 216 2.268 2.5 PESD 

5 DCP type Fire Ext inguishers (25kg) No.'s 16 1.04 2.5 PESD 

6 M echanical Foam type Fire 

Ext inguishers (9 Lit .) 

No.'s 17 0.2091 2.5 PESD 

7 M echanical Foam type Fire 

Ext inguishers (45 Lit .) 

No.'s 8 0.712 2.5 PESD 

 
 
 

Note to Weight Schedule: 

1 The weights mentioned above are approximate and liable to vary as per design 

consideration. There will be change in PG, weight, description etc. However, 

payments will be made to the contractor for the tonnage actually erected at the 

respective category as per the quoted / accepted rate. Quantity Variation will be 

dealt as per clause 2.14 of General Conditions of Contract (Volume I Book II). 

2 There may be variation or addition of PGMAs, description, weights etc., and any 

additional scope of work supplied under the above package shall be erected by 

the contractor and payment will be made as per the quoted/accepted  rate in the 

respective category.  

3 There may be variation in the actual material of construction (MOC) of the pipes, 

valves and fittings when compared the to tendered BOQ. Pipes, Valves and 

Fittings shall be operated under respective category based on the actual MOC. 

4 Erection of Cast Iron materials supplied (if any) shall be paid under “Piping – CS” 

category. 
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5 Erection of Underground - CS Piping with wrapping & coating (if any) in Package 

1 shall be paid as per the rates available in Package 2. 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TECHNICAL CONDITIONS OF CONTRACT (TCC) 

  
Tender Specification No.: BHEL: PSSR: SCT: 2061 

VOLUME-IA    PART-I   CHAPTER – X 

GENERAL  
1.10.0.0 GENERAL  

1.10.1.0 The scope of the work will comprise of but not limited to the following. All the 
works mentioned hereunder shall be carried out within the accepted rate unless 
otherwise specified.  

1.10.1.1 Bidders are requested to furnish the following at PSSR-HQ immediately after 
release of Letter of Indent (LOI). 

a. Security Deposit and Additional Security Deposit 

b. Unqualified Acceptance of Detailed LOI/Work Order. 

c. Rs.100/- Stamp paper for preparation of Contract Agreement 

1.10.1.2 Bidders are requested to furnish the proof of documents for the following at 
PSSR-Site. 

a. Provident Fund (PF) Registration Number 

b. Labour License Number 

c. Workmen Insurance Policy Number 

1.10.2.0 BOCW ACT & BOCW WELFARE CESS ACT: 

BOCW Act & BOCW Welfare Cess Act 
In addition to the clause 2.8 of General Conditions of Contract (Volume-1C of 
Book-II) the contractor shall comply with the following: 
 

A. BOCW Act & BOCW Welfare Cess Act 
 

1. The Contractor Should Register their Establishment under BOCW Act 1996 
read with rules 1998 by submitting Form I (Application for Registration of 
Establishment) and Form IV (Notice Of Commencement / Completion of 
Building Other Construction Work) to the respective Labour Authorities i.e., 
a) Assistant Labour Commissioner (Central) in respect of the project 
premises which is under the purview of Central Govt.–NTPC, NTPL etc. 
 
b) Appropriate State authorities in respect of the project premises which is under 
the purview of State Govt. 

 
2. The Contractor should comply with the provisions of BOCW Welfare Cess 
Act 1996 in respect of the work awarded to them by BHEL. 
 
3. The contractor should ensure compliance regarding Registration of 
Building Workers as Beneficiaries, Hours of work, welfare measures and other 
conditions of service with particular reference to Safety and Health measures 
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like Safety Officers, safety committee, issue of Personal protective equipments, 
canteen, rest room, drinking water,Toilets, ambulance, first aid centre etc. 
 
4. The contractor irrespective of their nature of work and manpower (Civil, 
Mechanical, Electrical works etc) should register their establishment under 
BOCW Act 1996 and comply with BOCW Welfare Cess Act 1996. 
 

5. Contractor shall make remittance of the BOCW cess as per the Act in 
consultation with BHEL as per the rates in force (presently 1%). BHEL shall 
reimburse the same upon production of documentary evidence. However, 
BHEL shall not reimburse the fee paid towards the registration of 
Establishment, fees paid towards registration of Beneficiaries and contribution 
of Beneficiaries remitted. 
 
6. Non-compliance to Provisions of the BOCW Act & BOCW Welfare Cess Actis 
not acceptable. In case of any non-compliance, BHEL reserves the right to 
withhold any sum as it deems fit. Only upon total compliance to the BOCW Act 
and also discharge of total payment of Cess under the BOCW Cess Act by the 
Contractor, BHEL shall consider refund of the Amounts. 
 

1.10.3.0 PROVIDENT FUND & MINIMUM WAGES 

1.10.3.1 The contractor is required to extent the benefit of Provident Fund to the labour 
employed by them in connection with this contract as per the Employees 
Provident Fund and Miscellaneous Provisions Act 1952. For due 
implementation of the same, contractor is hereby required to get themselves 
registered with the Provident Fund authorities for the purpose of reconciliation 
of PF dues and the code number allotted to them by the Provident Fund 
authorities shall be furnished to our office within one month from the date of 
issue of this letter of intent. In case contractor are exempted from such 
remittance, an attested copy of authority for such exemption is to be furnished. 
Please note that in the event of their failure to comply with the provisions of said 
Act, if recoveries therefore are enforced from payments due to BHEL by the 
customer or paid to statutory authorities by BHEL, such amount will be 
recovered from payments due to the contractor. 

1.10.3.1 The contractor shall ensure the payments of minimum labour wages to the 
workmen under them as per the rules applicable from time to time in the state. 

1.10.3.2 The final bill amount would be released only on production of clearance 
certificate from PF / ESI and labour authorities as applicable. 

1.10.4.0 OTHER STATUTORY REQUIREMENTS 
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1.10.4.1 The Contractor shall submit a copy of Labour License obtained from the 
Licensing Officer  (Form VI) u/r25   read with u/s 12 of Contract Labour (R&A) 
Act 1970 & rules and Valid  WC Insurance copy or ESI Code (if applicable) and 
PF code no along with the first running bill. 

1.10.4.2 The contactor shall submit monthly running bills along with the copies of 
monthly wages (of the preceding month) u/r78(1)(a)(1) of Contract Labour 
Rules, copies of monthly return of PF contribution with remittance Challans 
under Employees Provident Fund Act 1952  and copy of renewed WC Insurance 
policy or copies of monthly return of ESI contribution  with Challans under ESI 
Act 1948 (if applicable) in respect of the workmen engaged by  them. 

1.10.4.3 The Contractor should ensure compliance of Sec 21 of Contract Labour (R&A) 
Act 1970 regarding responsibility for payment of Wages. In case of “Non-
compliance of Sec 21 or non-payment of wages” to the workmen before the 
expiry of wage period by the contactor, BHEL will reserve its right to pay the 
workmen under the orders of Appropriate authority at the risk and cost of the 
Contractor. 

1.10.4.4 The Contractor shall submit copies of Final Settlement statement of disbursal 
of retrenchment benefits on retrenchment of each workman under I D Act 1948, 
copies of  Form 6-A (Annual Return of PF Contribution) along with Copies of 
PF Contribution Card  of each member under PF Act and copies of monthly 
return on ESI Contribution – Form 6 under ESI Act1948 (If applicable) to BHEL 
along with the Final Bill. 

1.10.4.5 In case of any dispute pending before the appropriate authority under I D act 
1948, WC  Act 1923 or ESI Act 1948 and PF Act 1952, BHEL reserve the right 
to hold such amounts  from the final bills of the Contractor which will be released 
on submission of proof of  settlement of issues from the appropriate authority 
under the act. 

1.10.4.6 In case of any dispute prolonged/pending before the authority for the reasons 
not   attributable to the contractor, BHEL reserves the right to release the final 
bill of the  contractor on submission of Indemnity bond by the contractor 
indemnifying BHEL against  any claims that may arise at a later date without 
prejudice to the rights of BHEL. 

1.10.5.0 DEPLOYMENT OF SKILLED / SEMI-SKILLED TRADESMEN 

The following clause is applicable in case the contract value / contract price is 
Rs. Five  crores and above. 

1.10.5.1 The contractor shall, at all stages of work deploy skilled / semi-skilled tradesmen 
who are qualified and possess certificate in particular trade from CPWD 
Training Institute / Industrial Training. Institute / National Institute of 
Construction Management and Research (NICMAR), National Academy of 
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Construction, CIDC or any similar reputed and recognized Institute managed / 
certified by State / Central Government. The number of such qualified 
tradesmen shall not be less than 20% of total skilled / semi-skilled workers 
required in each trade at any stage of work. The contractor shall submit number 
of man days required in respect of each trade, its scheduling and the list of 
qualified tradesmen along with requisite certificate from recognized Institute to 
Engineer-in- Charge for approval. Notwithstanding such approval, if the 
tradesmen are found to have inadequate skill to execute the work of respective 
trade, the contractor shall substitute such tradesmen within two days of written 
notice from Engineer-in-Charge. Failure on the part of contractor to obtain 
approval of Engineer-in-Charge or failure to deploy qualified tradesmen will 
attract a compensation to be paid by contractor at the rate of Rs. 100 per such 
tradesman per day. Decision of Engineer-in- Charge as to whether particular 
tradesman possesses  requisite skill and amount of compensation in case of 
default shall be final and binding. 

1.10.6.0 OTHER GENERAL REQUIREMENTS 

1.10.6.1 The scope of specification covers the installation, testing and commissioning of 
the erected equipment / instrument along with accessories as detailed in Bill of 
Quantity. 

1.10.6.2 Identification of equipment at storage yard, technical assistance for checking 
and making the shortage/damage reports, taking delivery at storage yard and 
pre-assembly of equipment wherever required, erecting the equipment, 
aligning, fastening, supporting, cleaning, checking and carrying out statutory 
tests as required, commissioning and post-commissioning activities up to the 
time of completion of commissioning activities and handing over to customer or 
till completion contract period (including extended period) whichever is earlier, 
along with the supply of all consumables, tools and tackles and testing 
instruments. 

1.10.6.3 Scope of work covered under this specification requires quality workmanship, 
engineering and construction management. The contractor shall ensure timely 
completion of work. The contractor shall have adequate tools, measuring 
instruments, calibrating equipment etc., in their possession. He shall also have 
adequate trained, qualified and experienced engineers, supervisory staff and 
skilled personnel. The manpower deployment identified by contractor shall 
match with above scope of works. 

1.10.6.4 It is not the intent to specify herein all details of material. Any item related this 
work not covered by this but necessary to complete the system will be deemed 
to have been included in the scope of the work. 
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1.10.6.6 The contractor shall have valid ELECTRICAL LICENCE as required to carry out 
the scope of work indicated in the BOQ. 

1.10.6.7 All the work shall be carried out as per instructions of BHEL engineer. BHEL 
engineer's decision regarding the correctness of the work and method of 
working shall be final and binding on the contractor. 

1.10.6.8 Contractor shall erect all items/materials etc. as per sequence prescribed by 
BHEL at site. BHEL engineer depending upon the availability of materials/work 
fronts etc. will decide the sequence of erection/commissioning methodology. No 
claims for extra payment from the contractor will be entertained on the grounds 
of deviation from the methods of erection/commissioning adopted in 
erection/commissioning of similar job or for any reasons whatsoever. 

1.10.6.9 Site testing wherever required shall be carried out for all items / materials 
installed by the contractor to ensure proper installation and functioning in 
accordance with drawings, specifications and manufacturer's recommendations 
and Field quality plans of BHEL. 

1.10.6.10 The contractor shall co-ordinate and provide assistance for satisfactory testing, 
pre-commissioning, commissioning and trial run of the connected equipment 
under overall guidance of BHEL and shall locate any cause of malfunction and 
rectify the same for proper operation. Testing shall also include any additional 
tests, which the Engineer feels necessary because of site conditions and also 
to meet system specification. 

1.10.6.11 During the course of erection, testing and commissioning certain rework / 
modification/ rectification / repairs / fabrication etc. may be necessary on 
account of feedback from other power stations or units already commissioned 
and/ or units under erection and commissioning and also on account of design 
changes and manufacturing incompatibilities and site operation / maintenance 
requirements. Contractor shall carryout such rework /  modification / rectification 
/ fabrication / repairs etc, promptly and expeditiously.  Payments for such works 
shall be governed by Cl. No. 1.10.6.13 of TCC and Cl. No. 2.16.1 of GCC. 

1.10.6.12 The work shall be executed under the usual conditions without affecting power 
plant construction and in conjunction with other operations and contracting 
agencies at site. The contractor and their personnel shall co-operate with the 
personnel of other agencies, co-ordinate their work with others and proceed in 
a manner that shall not delay or hinder the progress of work as a whole. 

1.10.6.13 If any item or equipment not covered but requires being erected/commissioned, 
same shall be carried out by the contractor.  Equivalent or proportional unit rate 
shall be considered wherever possible from the BOQ. The rates quoted by the 
contractor shall be uniform as far as possible for similar items appearing in rate 
schedule. 
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1.10.6.14 After completing all the works, contractor shall hand over all remaining extra 
materials with proper identification tags in a packed condition to BHEL stores. 
In case of any use over actual design requirements, BHEL reserves the right to 
recover the cost of material used in excess or misused. Decision of BHEL 
engineer in this regard will be final and binding on the contractor. 

1.10.6.15 Contractor shall, transport all materials to site and unload at site / working area, 
or pre-assembly yard for inspection and checking. All material handling 
equipment required shall be arranged by the contractor. 

1.10.6.16 Contractor shall retain all T&P / Testing instrument / Material handling 
equipment etc., at site as per advice of BHEL engineer and same shall be taken 
out from site only after getting the clearances from engineer in charge. 

1.10.6.17 Contractor shall remove all scrap materials periodically generated from their 
working area in and around power station and collect the same at one place 
earmarked for the same. Load of scraps is to be shifted to a place earmarked 
by BHEL. Failure to collect the scrap is likely to lead to accidents and as such 
BHEL reserves the right to collect and remove the scrap at contractor's risk and 
cost if there is any failure on the part of contractor in this respect. All the package 
materials, including special transporting frames, etc., shall be  returned to the 
BHEL stores / customer's stores by the contractor. 

1.10.6.18 The scrap generated after executing the work shall be returned to BHEL 
earmarked area every week and the same shall be vetted by the Engineer-in-
charge, to be produced along with the running bill. 

1.10.6.19 The contractor at their cost shall arrange necessary security measures for 
adequate protection of their machinery, equipment, tools, materials etc. BHEL 
shall not be responsible for any loss or damage to the contractor’s construction 
equipment and materials. The contractor may consult the Engineer-in-Charge 
on the arrangements made for general site security for protection of their 
machinery equipment tools etc., 

1.10.6.20 The contractor shall ensure that their premises are always kept clean and tidy 
to the extent possible. Any untidiness noted on the part of the contractor shall 
be brought to the attention of the contractor’s site representative who shall take 
immediate action to clean the surroundings to the satisfaction of the Engineer-
in-Charge. 

1.10.6.21 The Contractor may have to execute work in such a place and condition where 
other agencies also will be under such circumstances. However, completion 
time for erection agreed will be subject to the condition that contractor’s work is 
not hampered by the agencies. 
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1.10.6.22 All the surplus, damaged, unused materials, package materials, containers, 
special transporting frames, gunny bags etc. shall be returned to the BHEL 
stores / customer's stores by the contractor. 

1.10.6.23 If required by BHEL, the contractor shall change the sequence of their operation 
so that work on priority sectors can be completed within the projects schedule. 
The contractor shall afford maximum assistance to BHEL in this connection 
without causing delay to agreed completion date. 

1.10.6.24 Any wrong erection shall be removed and re-erected promptly to comply with 
the design requirements to the satisfaction of Site Engineer. 

1.10.6.25 Contractor has to work in close co-ordination with other erection agencies at 
site. BHEL engineer will co-ordinate area clearance. In a project of such 
magnitude, it is possible that the area clearance may be less/more at a 
particular given time. Activities and erection program have to be planned in such 
a way that the milestones are achieved as per schedule/ plans. Contractor shall 
arrange &augment the resources accordingly. 

1.10.6.26 The contractor must obtain the signature and permission of the security 
personnel of the customer for bringing any of their materials inside the site 
premises. Without the Entry Gate Pass these materials will not be allowed to 
be taken outside. 

1.10.6.27 The contractor is strictly prohibited from using BHEL’s regular components like 
angles, channels, beams, plates, pipe/tubes, and handrails etc for any 
temporary supporting or scaffolding works. Contractor shall arrange themselves 
all such materials. In case of such misuse of BHEL materials, a sum as 
determined by BHEL engineer will be recovered from the contractor’s bill. The 
decision of BHEL engineer is final and binding on the contractor. 

1.10.6.28 The contractor will be responsible for the safe custody and proper accounting 
of all materials in connection with the work. If the contractor has drawn materials 
in excess of design requirements, recoveries will be effected for such excess 
drawls at the rate prescribed by manufacturing units. 

1.10.6.29 No member of the already erected structure/ platform, pipes, grills, platform, 
other component and auxiliaries should be cut without specific approval of 
BHEL engineer. 

1.10.6.30 Contractors shall ensure that all their Staff/Employees are exposed to periodical 
training program conducted by qualified agencies/ personnel on ISO 9001 
/2015 Standards. 

1.10.6.31 For other agencies, such as piping, Boiler, ESP, TG, Instrumentation, insulation 
etc., to commence their work from/on the equipment’s coming under this scope, 
Contractor has to clear the front, expeditiously and promptly as instructed by 
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BHEL Engineer. Some time it may be required to re-schedule the activities to 
enable other agencies to commence/continue the work so as to keep the overall 
project schedule. 

1.10.6.32 The terminal points decided by BHEL are final and binding on the contractor for 
deciding the scope of work and effecting the payment for the work done up to 
the terminals. 

1.10.6.33 For the purpose of planning, contractor shall furnish the estimated requirement 
of power (month wise) for execution of work in terms of maximum kW demand. 

1.10.6.34 On Completion of work, all the temporary buildings, structures, pipe lines, cable 
etc. shall be dismantled and leveled and debris shall be removed as per 
instruction of BHEL by the contractor at their cost. In the event of their failure to 
do so, the expenditure towards clearance of the same will be recovered from 
the contractor. The decision of BHEL Engineer in this regard is final. 

1.10.6.35 Prior to erection of any components inspection to be done for any foreign 
materials and damages and they are to be attended as per directions of BHEL 
engineer. 

1.10.6.36 All the equipment /material to be taken inside the plant building shall be cleaned 
thoroughly before taking them inside and erect. 

1.10.6.37 It is the responsibility of the contractor to do the alignment, checking, etc., if 
necessary, repeatedly to satisfy BHEL Engineer / Customer Engineers with all 
the necessary tools and tackles, manpower etc. without any extra cost.  The 
alignment will be completed only when jointly certified so, by the BHEL Engineer 
& Customer. Also the contractor should ensure that the alignment is not 
disturbed afterwards. 

1.10.6.38 No temporary supports shall be welded on the pressure parts of piping. Welding 
of temporary supports, cleats, etc. on the boiler columns shall be avoided. In 
case of absolute necessity contractor shall take prior approval from BHEL 
Engineer. Further, any cutting or alternation of member of the structure of 
platform or other equipment shall not be done without specific prior approval of 
BHEL Engineer. 

1.10.6.39 In electrical MCC’s the fixed and moving contacts in contactors & Copper strips 
shall be removed and kept in safe custody. The same shall be re-erected during 
commissioning of the system. 

1.10.6.40 Whenever cable glands are supplied along with MCC’/JB’s/ PB’s/etc. they shall 
be removed and kept in safe custody. The same shall be re-erected during 
cable termination. 

1.10.6.41 Permanent nomenclature/identification on LPBS/Junction boxes/Local Motor 
Starter boxes/AC Fuse DB/DC Fuse DB/Heater JB/Control panel, LT panel & 
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individual feeders, SP Bus duct, heater JB, Transformers are to be done by the 
contractor as per the requirement decided BHEL Engineer at site.   

1.10.6.42 All the necessary certificates and licenses required to carry out this scope of 
work are to be arranged by the contractor then and there is no extra cost in this 
regard.  

1.10.7.0 Any modification work required by inspector shall be attended by the 
contractor. Modifications which had raised due to execution deficiencies 
are at the cost of contractor whereas modifications which are due design 
change shall be treated as extra work. 

1.10.8.0 SITE INSPECTION 

1.10.8.1 Various Inspection / quality control / quality assurance procedures/methods at 
various stages of erection and commissioning will be as per BHEL / Customer 
quality control procedure / codes and other statutory provisions and as per 
BHEL Engineer’s instructions. 

1.10.8.2 The owner / employer or their authorized agents may inspect various stages of 
work during the currency of the contract awarded to them. The contractor shall 
make necessary arrangements for such inspection and carry out the 
rectification pointed out by the owner / employer without any extra cost to the 
owner / employer. No cost whatsoever such duplication of inspection of work 
be entertained. 

1.10.8.3 BHEL / Customer will have full power and authority to inspect the works at any 
time, either on the site or at the contractor’s premises. The contractor shall 
arrange every facility and assistance to carry out such inspection. On no 
account will the contractor be allowed to proceed with work of any type unless 
such work has been inspected and entries are made in the site inspection 
register by customer / BHEL. 

1.10.8.4 Wherever the performance of work by the contractor is not satisfactory in 
respect of workmanship, deployment of sufficient labour or equipment, delay in 
execution of work or any other matter, BHEL shall have the right to engage 
labour at normal ruling rates and get the work executed through other agency 
and debit the cost to the contractor and the contractor shall have no right to 
claim compensation thereof. In such a case, BHEL shall have the right to utilize 
the materials and tools brought by the contractors for the same work. 

1.10.9.0 MANPOWER REQUIREMENT 

1.10.9.1 Manpower requirement for Erection and Commissioning shall be as follows: 

a. There shall be a Resident manager as Site In Charge at site, under 
whom there shall be sufficient area engineers who shall take care of the 
erection activities.  
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b. Resident Engineer should have a minimum qualification of 
Electrical/Electronics/C&I Engineering Degree with minimum 1 year 
experience or Diploma in Electrical/Electronics/C&I Engineering with 
minimum 2 years of experience in the relevant field. 

c. Area Engineer should have minimum qualification of Diploma in  
Engineering or any graduate with minimum 3 years of experience in the 
relevant field. 

d. Supervisor should have a minimum qualification of Diploma in  
Electrical/Electronics/C&I engineering or any graduate with minimum 2 
years of experience in the relevant field. 

e. Contractor should have one Store Keeper, one Transport Supervisor for 
the safe transportation of materials. 

f. Planning / safety Engineers should be available and they should have 
experience in construction field especially in power plant. 

g.  Dedicated commissioning engineer should be deployed for 
commissioning of the equipment. 

1.10.9.2 There shall be one Erection In-charges for Poles & Masts.  He shall work with 
required manpower, T&P etc., including storage facilities.  Erection In-charge 
shall have minimum one erection engineers with adequate Supervisors and 
Technicians.   

1.10.9.3 There shall be separate engineers for Planning, Safety and Quality. 

1.10.9.4 Planning/Safety Engineers should have experience in construction field 
especially in power plant. 

1.10.9.5 Each area engineer shall be provided with minimum Two (02) supervisors and 
adequate number of Technicians / electricians and other erection staff and T&P 
etc. The testing Engineers / supervisors / electricians shall be identified 
separately and the minimum requirement shall be as indicated in previous 
Clause. Besides, there shall be separate engineers for Planning, Safety and 
Quality. 

1.10.9.6 The above manpower is only tentative and for any additional manpower as per 
site requirement the same shall be arranged by the contractor. 

1.10.9.7 The testing Engineers/supervisors/electricians shall be identified separately as 
per the site requirement.  

1.10.9.8 The Site in charge shall be provided with PCs and good communication facilities 
like telephone, fax, email etc. at the cost and expense of the contractor. Lack 
of communication facilities will not be an excuse for extension of completion 
date. 
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1.10.9.9 All instructions from BHEL / Customer will be directed to the contractor through 
the Site in-charge and he shall be responsible for all the contractor’s activities 
at site. The contractor shall name their authorized representative prior to or 
immediately on commencement of operations at site. 

1.10.9.10 The Site In charge shall be present at site during all normal working hours and 
their contact address after normal working hours shall be made available to 
BHEL so that if any emergency arises, the presence of the contractor’s site 
Representative at site can be called for. 

1.10.9.11 The contractor shall not change the site Representative without the consent of 
BHEL. Should BHEL require the replacement of the contractor’s site 
Representative for justifiable reasons (including inadequate progress of work) 
the contractor shall ensure that replacement is made as soon as possible and 
work is not allowed suffering delay on this account. 

1.10.9.12 The contractor shall provide to the satisfaction of BHEL sufficient and qualified 
staff for the execution of works. If and whenever any of the contractor’s staff is 
found guilty of any misconduct or be incompetent or insufficiently qualified in 
the performance of their duties the contractor shall remove them from site as 
directed by Site Engineer. 

1.10.9.13 The contractor shall ensure that all their supervisor’s staff and workmen conduct 
themselves in a proper manner. They shall all be persons who are familiar with 
and skilled at the jobs allocated to them. Any misconduct / inefficiency noted on 
the part of the contractor’s personnel shall be brought to the attention of the 
contractor’s site representative who shall immediately take such action as 
necessary including the removal of such misconducting / inefficient persons, if 
so required by the Engineer-in-Charge. 

1.10.9.13 The contractor shall ensure that replacement for such persons removed from 
site is provided immediately and the work is not allowed to suffer delay on that 
account. 

1.10.10.0 DOCUMENTATION 

1.10.10.1 The following information shall be furnished by the bidder within two weeks of 
award of contract for purchaser’s approval. 

a. Bar chart covering planned activities at site 

b. Detailed organization chart 

c. Details of T&P available with contractors with documents proofs. 

1.10.10.2 The following information shall be furnished by the bidder after testing and 
inspection: 
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a. Test certificates of various tests conducted at site. All inspection and test 
certificates shall be signed by customer’s representative also, wherever 
called for as per field quality plan. 

b. As built drawings: After successful completion, testing and 
commissioning of installation work, Purchaser's drawings / documents 
shall be updated in line with the actual work carried out and as built 
drawings / documents shall be submitted by the contractor as agreed for 
the project. 
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VOLUME-IA    PART-I   CHAPTER – XI 

Progress of Work 
 

(All the works mentioned hereunder shall be carried out within the accepted rate 
unless otherwise specified.) 

1.11.1 Refer forms F -14 to F-18 of volume I D (Forms & Procedure) of volume -I book-II. 
Plan and review will be done as per the formats. 

1.11.2 The progress reports shall indicate the progress achieved against plan, indicating 
reasons for delays, if any. The report shall also give remedial actions which the 
contractor intends to make good the slippage or lost time so that further works can 
proceed as per the original plan the slippages do not accumulate and affect the 
overall programme.  

1.11.3 Contractor is required to draw mutually agreed monthly erection programs in 
consultation with BHEL well in advance. Contractor shall ensure achievement of 
agreed program and shall also timely arrange additional resources considered 
necessary at no extra cost to BHEL. 

1.11.4 Progress review meetings will be held at site during which actual progress during 
the week vis-a-vis scheduled program shall be discussed for actions to be taken for 
achieving targets. Contractor shall also present the program for subsequent week. 
The contractor shall constantly update / revise his work program to meet the overall 
requirement. All quality problems shall also be discussed during above review 
meetings. Necessary preventive and corrective action shall be discussed and 
decided upon in such review meetings and shall be implemented by the contractor 
in time bound manner so as to eliminate the cause of nonconformities.  

1.11.5 The contractor shall submit daily, weekly and monthly progress reports, manpower 
reports, materials reports, consumables (gases / electrodes) report, cranes 
availability report and other reports as per Performa considered necessary by the 
Engineer. The periodicity of the reports will be decided by BHEL Engineer at site. 

1.11.6 The monthly report as a booklet shall be submitted at the end of every month and 
shall contain the following details :- 

a. Progress photographs in colour. 

b. Erection progress in terms of tonnage, welding joints, radiography, stress 
relieving, etc., completed as relevant to the respective work areas against 
planned. 

c. Site Organization chart of engineers & supervisors as on the last day of the 
month with further mobilization plan  
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d. Category- wise man hours engaged during the previous month under the 
categories of fitters, welders, riggers, khalasis, grinder-men, gas-cutters, 
electricians, crane operations and helpers. Data shall be split up under the work 
areas like Piping, Insulation etc. 

e. Consumables report giving consumption of all types of gases and electrodes 
during the previous month. 

f. Availability report of cranes 

g. Safety implementation report in the format  

h. Pending material and any other inputs required from BHEL for activities 
planned during the subsequent month.  

1.11.7 The manpower reports shall clearly indicate the manpower deployed, category wise 
specifying also the activities in which they are engaged. 

1.11.8 The contractor shall submit weekly / fortnightly / monthly statement report regarding 
consumption of all consumables for cost analysis purposes.  

During the course of erection, if the progress is found unsatisfactory, or if the target dates 
fixed from time to time for every milestone are to be advanced, or in the opinion of BHEL, if it 
is found that the skilled workmen like fitters, operators, technicians employed are not sufficient 
BHEL will induct required additional workmen to improve the progress and recover all charges 
incurred on this account including all expenses together with BHEL overheads from 
contractor’s bills. 
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VOLUME-IA    PART-I   CHAPTER - XII 

FOUNDATIONS, GROUTING AND CIVIL WORKS 
The scope of the work will comprise of but not limited to the following: 

(All the works mentioned hereunder shall be carried out within the accepted rate 
unless otherwise specified.) 

1.12.1 Foundation for the equipments to be erected shall be provided by BHEL / clients of 
BHEL. The dimensions of the foundations and anchor bolt pits shall be checked by 
the contractor for their correctness as per drawings. Further, top elevation of 
foundations shall be checked with respect to bench mark etc. All adjustments of 
foundations surfaces, enlarging the pockets in foundations etc. as may be required 
for the erection of equipments / plants shall be carried out by the contractor. 

1.12.2 Cleaning of foundation surfaces, pocket holes and anchor bolt pits etc., dewatering, 
making them free of oil, grease, sand and other foreign materials by soda wash, 
water wash, compressed air or any other approved methods etc., form / shuttering 
work are within the scope this work. 

1.12.3 It shall be contractor’s responsibility to check the various equipment foundations for 
their correctness with respect to level, orientation, dimensions etc., and ascertained 
dimensions shall be measured and submitted to BHEL for approval before erection. 
Also minor chipping, dressing of foundations up to 30 mm for obtaining proper face 
for packer plates / shims, and may be required for the erection of the equipment / 
plants will have to be carried out by the contractor without extra cost 

1.12.4 The surface of foundations shall be dressed to bring the surface of the foundations 
to the required level and smoothness prior to placement of equipments / equipments 
based on the foundations including shear lug provisions / openings. 

1.12.5 Foundation pockets are to be cleaned thoroughly before placing the supports / 
columns / equipments. Verticality of foundation bolts to be checked along with 
correctness of the threads and freeness of the nuts movement. If required cleaning 
of the threads to be done with proper dies. 

1.12.6 The concrete foundation, surfaces shall be properly prepared by chipping, as 
required to bring the top of such foundation to the required level to provide the 
necessary roughness for bondage and to ensure enough bearing strength. All 
laitance and surface film shall be removed and cleaned and the packers placed with 
suitable mortar prior to erection of the equipment.  

1.12.7 Non shrink cementitious flowable grout shall be used for grouting of pockets and 
under pinning work below base plate of columns. Nominal thickness of grout shall 
be 50 mm. Non shrink cum plasticizer admixture shall be added in the grout. 
Crushing strength of the grout shall be generally be one grade higher than that of the 
base concrete. Minimum grade of grout shall be M30. 
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1.12.8 However, for Equipment Foundations, high strength (Minimum Characteristic 
Compressive Strength of 60 N/mm2 at 28 days) ready mixed non-shrink, Chloride 
free, Cement based, free flowing, non-metallic grout as recommended by Equipment 
manufacturer shall be used. The ready mix grout shall be of reputed make as 
approved by the customer. Total grouting of the columns/equipments including 
pocket grouting, grouting at the gap between foundation and base plates top surface 
of column / equipments is in the scope of the contractor. The quoted rate shall 
inclusive of the same. 

1.12.9 The contractor shall arrange for grouting of foundation bolt holes of equipment and 
final grouting of equipment as per the drawings / specification as advised by the 
Engineer or BHEL after preparing the foundation surface for grouting. The contractor 
has to arrange, a representative from the supplier of special cement for witnessing 
the grouting and other works at their cost including any miscellaneous expenditure 
for this activity. BHEL will not pay any service and incidental charges for arranging 
the supplier representative. The contractor to take note of this aspect and quote 
accordingly. 

1.12.10  All equipment bases and structural steel bases and foundations pockets shall be 
grouted and finished as per the specifications after surface preparation unless 
otherwise recommended by the equipment manufacturers. The surface preparation 
includes soda washing of the foundations to remove oil, grease etc. to ensure proper 
grouting. 

1.12.11 The certificates of the grout is to be submitted BHEL. If necessary, test cubes are to 
be made and tested at site to ensure the quality of the grout as per relevant IS 
standards. In case grouting with Portland cement is approved, necessary cement, 
sand etc. to be arranged by the contractor including the fine aggregates. 

1.12.12 All the materials required for grouting including special cements as approved by 
BHEL and other materials like Portland cement, sand, chips, gravel, etc., are to be 
arranged by the contractor at his cost. It shall be the responsibility of the contractor 
to obtain prior approval of BHEL, regarding suppliers, type of grouting cements 
before procurement of grouting cements. 

1.12.13 Certain packer plates and shims over and above the quantity received as part of 
supplies from manufacturing units of BHEL will have to be cut out from steel plates / 
sheets at site by the contractor to meet site requirement. However, machining of the 
packers, wherever necessary, will be arranged by BHEL at free of cost. 

1.12.14 Providing & grouting of pocket holes, pipe sleeves and under base plate of structural 
steel work/ machinery/ pipe supporting structures including roughening of surface, 
cleaning, ramming, curing etc. all complete with non-shrink cementitious flowable 
grout as per specification using non-shrink cum plasticizer admixture. Crushing 
Strength of the grout shall be one grade higher than that of the base concrete 
(however grade of grout shall be minimum M30 to max M35 grade).  
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1.12.15 The contractor at his cost shall arrange for grouting of anchor points of T & P issued 
to him and also grouting of winches or any other supports required for T & Ps. 
Necessary grout materials are to be arranged by the contractor at his cost. 

1.12.16 Total grouting of the columns/equipments including pocket grouting, grouting at the 
gap between foundation and base plates top surface of column/equipments is in the 
scope of the contractor. All the grouting should be carried out by non-shrink cement 
like Conbextra GP I / Conbextra GP II of ‘FOSROC’ make / Shrinkkomp or its 
equivalent etc .This special non-shrink cement shall be arranged by the contractor 
at his cost. Premixed grout of above mentioned non-shrink cement of crushing 
strength 650 kg/sq cm for major equipment foundation and 450 kg/sq cm for other 
foundation where concrete grade M30 or higher is provided. The quoted rate shall 
be inclusive of the same.  

1.12.17 PROCEDURE FOR GROUTING: 

Contractor has to carry out the grouting as per the work instructions for grouting 
available at site or the grouting is to be carried out as per the supplier’s 
recommendation / IS standard. Copy of those recommendations is to be submitted 
to BHEL for records. 
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VOLUME-IA    PART-I   CHAPTER - XIII 

MATERIAL HANDLING, TRANSPORTATION AND SITE 
STORAGE 

 
The scope of the work will comprise of but not limited to the following: 
(All the works mentioned hereunder shall be carried out within the accepted rate 
unless otherwise specified.) 

1.13.1 While BHEL will endeavour to store / stack / identify materials properly in their open 
/ closed storage yard / shed it shall be contractor’s responsibility to assist BHEL in 
identifying materials well in time for erection, taking delivery of the same in time 
following the procedure indicated by BHEL and transport the material safely to pre-
assembly yard / erection site in time according to program. 

1.13.2 The contractor shall identify necessary supervisor / labour for the above work in 
sufficient quantity as may be needed by BHEL for areas covering their scope. 

1.13.3 It shall be contractor’s responsibility to arrange necessary tractors, trailer or trucks / 
slings / tools and tackles / labour including operators Fuel lubricants etc., for loading 
from storage yard and on to transport equipment, move it to erection site/pre-
assembly yard and unload the same at pre-assembly yard/ erection site and the 
quoted rate shall include the same.  

1.13.4 Any loss / damage to materials issued to contractor shall be made good by him or 
BHEL will arrange for replacement at cost recovery basis and decision of BHEL shall 
be final. 

1.13.5 All welding filler wires / electrodes is issued to contractor shall be preserved by him 
carefully to prevent deterioration of their properties. Special care shall be taken to 
preserve alloy steel and other special electrodes / filler wires. Contractors shall 
exercise maximum care in using these electrodes, filler wires to minimize wastage 
by maintaining a record of all usages. 

1.13.6 All pipe and tube ends shall be covered with plastic caps or will be closed with 
wooden plugs as the case may be. 

1.13.7 All the surplus damaged, unused materials, package materials / containers / special 
transporting frames, gunny bags etc. supplied by BHEL shall be returned to the BHEL 
Stores by the contractor and maintain records. 

1.13.8 The contractor shall take delivery of the components and equipments and special 
consumables from the storage area after getting the approval of the BHEL Engineer 
on standard indent forms to be specified by BHEL. At periodic / intervals of work, 
complete and detailed account of the equipment so erected and electrodes used shall 
be submitted to the BHEL Engineer. 
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1.13.9 The Contractor shall have total responsibility for all equipment and materials in his 
custody, stores, loose, semi-assembled, assembled or erected by him at site. 

1.13.10 The contractor shall make suitable security arrangement including employment of 
security personnel to ensure the protection of all materials / equipments and works 
from theft, fire, pilferage and any other damage and loss. 

1.13.11 The contractor shall ensure that the packing materials and protection devices used 
for the various equipments during transit and storage are removed before these 
equipments are installed. 

1.13.12 All equipments shall be handled very carefully to prevent any damage or loss. No 
bare wire ropes, slings etc. shall be used for unloading and / or handling of the 
equipments without the specific written permission of the Engineer. The equipments 
from the storage yard shall be moved to the actual site of erection / location at the 
appropriate time as per the direction of BHEL Engineer so as to avoid damage for 
such equipments at site. 

1.13.13 The contractor shall take all reasonable care to protect the materials and work till 
such time the erected equipment has been taken over by BHEL/their client.  
Wherever necessary suitable temporary fencing and lighting shall have to be 
provided by the contractor as a safety measure against accident and damage of 
property of BHEL. Suitable caution notices shall be displayed where access to any 
part may be deemed to be unsafe and hazardous. 

1.13.14 The contractor shall take delivery of equipment from BHEL / Customer stores and 
storage yard. He shall also make arrangements for verification of equipment, 
scrupulously maintain records and keep safe custody watch and ward of equipment 
after it has been handed over to him till these are fully erected, tested and 
commissioned and taken over by BHEL’s client. The stolen / lost / damaged goods 
shall have to be made good by the contractor at his own cost. 

1.13.15 Loading at BHEL / Customer stores and storage yard, transport to site, unloading at 
site /  pre-assembly area / working area of equipment, placement on respective 
foundation / location, fabrication yard, pre-assembly bay or at working area are in the 
scope of work. The scope includes taking materials / Equipments from customer 
stores / storage yard also. Contractors Quoted / Accepted rate shall be inclusive of 
the same. Required cranes, tractors, trailer or trucks/ slings/ tools and tackles / labour 
including operators, fuel, lubricants etc. for loading & unloading of materials will be 
in the scope of contractor. 

1.13.16 The contractor shall provide any fixtures, concrete blocks & wooden sleepers, 
sandbags which are required for temporary supporting of the components at their 
stores at site. 

1.13.17 Sometimes it may become necessary for the contractor to handle certain unrequired 
components in order to take out the required materials. The contractor has to take 
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this contingency also into account. No extra payment is payable for such 
contingencies.  

1.13.18 Materials shall be stacked neatly, preserved and stored in the contractor’s shed / 
work area in an orderly manner.  In case it is necessary to shift and re-stack the 
materials kept at work area / site to enable other agencies to carry out their work, 
same shall be done by the contractor at no extra cost. 

1.13.19 The contractor shall take necessary measures to see that all the machined surfaces 
are preserved and covered. 

1.13.20 Contractor has to arrange required fire retardant covering materials (tarpaulins) to 
protect the machined components / assembled parts drawn from BHEL before and 
after erection at their cost. 

1.13.21 Any fittings such as thermos-well plugs, radiography plugs which has been 
assembled and despatched as a single Despatchable Unit (DU) shall be checked 
before drawing materials from BHEL Stores. If any such attachments / fittings is found 
missing the same shall be intimated to concern BHEL Officials and recorded before 
drawing materials. It shall be the contractor responsibility to safeguard such 
attachments / fittings. If lost at contractor custody, the same shall be arranged by the 
contractor else BHEL shall arrange at the cost of contractor. 

1.13.22 Contractor shall plan and transport equipments, components from storage yard to 
erection site in such a manner and sequence that material accumulation at site does 
not lead to congestion at site of work. 

1.13.23 It is the responsibility of the contractor to ensure that the insulation and refractory 
materials and sheet metal covering issued for application are well protected against 
loss or damage or weather conditions tending to affect its quality by the provision of 
close / semi closed sheds at his cost. If any damage occurs to the materials due to 
improper storage or due to any causes attributable to the contractor except for normal 
breakage or damaged material shall be to the cost of the contractor. 

1.13.24 Chemicals required pre-commissioning, commissioning & operation of the PT-RO-
DM system has to be drawn from BHEL Stores/Bulk storage facility and handling, 
transport, filling & refilling has to be carried out by contractor within the quoted rates 
only.  
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VOLUME-IA   PART – I CHAPTER- XIV 

ERECTION 
  

The scope of the work will comprise of but not limited to the following: 
(All the works mentioned hereunder shall be carried out within the accepted rate unless 
otherwise specified.) 

1.14.1 The contractor will have to follow the instructions provided in the technical 
manuals, drawings, and specifications provided by BHEL, to the contractor from 
time to time. In case of ambiguity or deviation the decision / clarification of BHEL 
Engineer will have to be followed. 

1.14.2 The work covered under this scope of work is of highly sophisticated nature 
requiring best quality / precision workmanship engineering and construction 
management. He should also ensure successful and timely commercial operation 
of equipment installed. The contractor must have adequate quantity of precision 
tools, construction aids in possession. Contractor must also have adequate trained 
qualified and experienced supervisory staff and skilled personnel. 

1.14.3 In case of any class of work for which there is no  such  specifications  as  laid  down  
in  the  contract  such  us  blue  matching, welding  of  stainless steel parts etc., the 
work  shall  be  carried out in  accordance  with  instructions and requirements of 
the BHEL engineer  at  the quoted  rates  only.  

1.14.4 The equipments / materials from the storage yard shall be moved in sequence to 
the actual site of erection / location at the appropriate time as per the direction of 
BHEL Engineer so as to avoid damage / loss of such equipment at site. 

1.14.5 Contractor has to arrange required fire retardant covering materials (tarpaulins) to 
protect the machined components / assembled parts drawn from BHEL before and 
after erection at their cost. 

1.14.6 Any fixtures, scaffolding materials, approach ladders, concrete block supports, steel 
structures required for temporary supporting, pre assembly, checking, welding, 
lifting & handling during pre assembly and erection and during application of 
insulations shall be arranged by the contractor at his cost. 

1.14.7 The contractor shall erect scaffolding / temporary platforms for erection as per the 
guidelines of relevant IS codes. These should be of adequate capacity and shall 
never be over loaded. These should be replaced when not found suitable during 
erection work and dismantled on work completion and removed from work site. Only 
steel scaffolding materials with proper clamps should be used. Use of bamboo / 
casuarinas shall not be permitted.  
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1.14.8 Contractor shall remove all scrap materials periodically generated from his working 
area and collect the same at one place earmarked for the same. Load of scraps is 
to be shifted to a place earmarked by BHEL. BHEL reserves the right to collect and 
remove the scrap at contractor's risk and cost if there is any failure on the part of 
contractor in this respect. All the packaging materials, including special transporting 
frames, etc. shall be returned to the BHEL stores / customer's stores by the 
contractor and maintain records. 

1.14.9 Contractor shall engage separate gangs throughout the contract period, exclusively 
for proper housekeeping of the site. The contractor has to make necessary 
arrangements for collection and for bringing down the scrap from, all locations and 
taking them away from the erection areas to various locations as indicated by BHEL 
Engineer. The house keeping must be a routine and continuous activity. 

1.14.10 Any faulty erection shall be removed and re-erected promptly to comply with the 
design requirements to the satisfaction of Site Engineer. 

1.14.11 Prior to erection of any components, inspection to be done for any foreign materials 
and damages and they are to be removed / attended as per instructions of BHEL 
engineer. 

1.14.12 The contractor is strictly prohibited in using any of the BHEL’s materials / 
components like angles, channels, hand-rails for any temporary supporting or 
scaffolding work or for using as bed for pre-assembly works etc.. In case of such 
misuse, a sum as determined by BHEL shall be recovered from contractor’s bills.  

1.14.13 The temporary structures / items welded to permanent members / pipes are to be 
cut and removed without any damage. Any damage so to permanent members / 
pipes to be made good by the contractor at his cost. 

1.14.14 Upon completion of daily work, the contractor shall remove from the vicinity of work 
all scrap packing materials rubbish, unused and other materials and deposit them 
in places to be specified by BHEL Engineer.  

1.14.15 Delay in clearance of erection of mechanical equipment and piping is unlikely to 
happen. However, if any delay occurs, the contractor shall not claim anything extra, 
like idle charges. 

1.14.16  Handling at site stores / storage yard, transporting to site, inspection, pre-
assembly, erection, alignment, welding, NDT, fixing of hangers & supports, 
chemical cleaning / pickling, oil flushing, water flushing, hydro testing & steam 
blowing, surface finish, supply & application of primer & finish paints including 
labeling & flow direction on the piping over insulation & hangers and supports, pre-
commissioning, commissioning, trial operation & handing over to customer of LP 
piping including Sea-water Piping System, Plant water system, DM cooling water 
system, Instrument & Service Air system, Plant service water and potable water 
system, PT-RO-DM Plant System, Fire Protection system, Pumps & Misc 
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Equipments, Cranes and hoists and its associated items / systems, hangers and 
supports, valves, miscellaneous Equipment’s etc.  

1.14.17 Brief list of system / sub system, approximate weight of pipes and accessories to 
be   erected by the contractor mentioned in the Bill of Quantity of this tender 
specification are meant for giving general idea to the tender only about magnitude 
of the work involved. The piping components are sent in parts for convenient 
transportation / layout requirements. They are to be cleaned, pre-assembled in 
stage by stage, welded, erected and aligned as per the drawing dimensions / 
tolerance and instructions of BHEL Engineers. 

1.14.18 All the works such as cleaning, leveling, aligning, trial assembly, dismantling of 
certain components for checking and cleaning, surface preparation, fabrication of 
sheets, tubes and pipes as per general engineering practice and as per BHEL 
Engineer’s instructions at site, cutting, weld depositing, grinding, straightening, 
chamfering, filing, chipping, drilling, reaming, scrapping, lapping, fitting-up, 
inspection, edge preparation if required, etc., as may be applicable in such erection 
works and are necessary to complete the work satisfactorily, shall be carried out by 
the contractor as part of the work within the quoted rate. Major machining work, 
which is only to be carried out in workshops, will be arranged by BHEL.  

1.14.19 Erection of all items comprising piping systems such as valves, filters / strainers, 
expansion bellows, flow elements, hangers and supports, tanks, level instruments, 
pumps, associated skids are also a part of the scope. 

1.14.20  Erection of all the piping systems supplied along with PEM / Bhopal / BAP 
/PESD/PC supplied auxiliaries covered in this contract, is to be erected by the 
contractor as per the accepted tonnage rate 

1.14.21 All Operating / Approach platforms, cross over, canopies, ladders etc. along with 
their supporting structures, for the equipments / valves / filters etc shall be erected 
by the contractor as per instruction of BHEL and shall be paid as per accepted 
Tonnage rate for “Hangers and Supports”. 

1.14.22 Additional platforms, Cross over, Canopies, Ladders, etc.  for approaching different 
equipments as per the site requirement, which may not be indicated in drawings, 
shall be fabricated and erected by contractor. However, the contractor shall be paid 
for this work on accepted tonnage rate for “Hangers and Supports”. The steel 
materials required for these works shall be supplied by BHEL free of cost and the 
contractor will have to install them to suit the requirement.  

1.14.23 If the provision of creep measurement is envisaged in the drawings, stubs erection 
and welding as per drawing shall be done by the contractor within the quoted rate. 

1.14.24 The work on piping system will include wrapping & Coating, laying, edge 
preparation, fixing and welding of the elbows / fittings / valves etc., welded on the 
lines, NDE, fixing and adjustment of supports / hangers / shock absorbers and 
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carrying out all other activities / works to complete the erection and also carrying 
out all pre-commissioning / commissioning operations mentioned in the 
specification as per BHEL Engineer's instructions and/or as per approved drawings 
/ documents. 

1.14.25 Contractor shall arrange the necessary clearance from any other statutory 
authorities as required for installation of the plant and equipment and render all 
assistance, service required in this regard. Inspection fee, if any will be paid by 
BHEL. 

1.14.26 Fittings like bends, tees, elbow / bends, reducers, flanges etc., will be supplied as 
loose items. 

1.14.27 Fittings shall be supplied with standard dimensions. Edge preparation, matching 
inner diameter of pipes for welding as per the drawing dimensions shall be part of 
erection works. No separate payment will be made for the correction of pipes, edge 
preparation of standard fittings such as bends, Tees etc., 

1.14.28 Normally weld neck valves will have prepared edges for welding. It may be 
occasionally necessary to prepare new edges or recondition the edges by grinding 
or chamfering   to match the corresponding tubes and pipes. All fittings like tees, 
weld neck flanges, reducers, elbows, flanges, inserts etc., shall be suitably edge 
prepared and matched with pipes for welding. No extra cost shall be paid for this.  

1.14.29 In case of piping connected to equipment, matching of flanges for achieving the 
parallelism and alignment at equipment end by suitably resorting to heat correction 
or other method as instructed by BHEL Engineer is within scope of work. 

1.14.30 During connection & floating of any decks, etc., before and after pipe connections, 
adding tentative loads, readjusting of spring to the required level is covered in this 
scope of work. 

1.14.31 Carrying out erection of piping as per the specification between equipments 
constituting terminal points, whether the terminal equipments fall within the scope 
of work / specification, contractor shall carry out the terminal joints at either end. 
Also where the piping connection to the terminal points involve flanged joints, 
matching of flanges, fixing gaskets, bolting and tightening as per BHEL Engineers 
instructions is in the scope of work. In case piping connected to equipment, 
matching of flanges for achieving the parallelism and alignment at the equipment 
end by suitably resorting to heat correction or other method as instructed by BHEL 
Engineer, with in the quoted rate. 

1.14.32 Erection of all drains / vents / relief / escape / safety valve, piping to various tanks 
/ sewage / drain canal / flash box / flash tank / condenser / sump / atmosphere etc. 
from the stubs on the piping to the equipments erected by the contractor is 
completely covered in the scope of work.  
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1.14.33 Contractor has to carryout fabrication works such as welding of stubs / nipples, 
attachments etc., preparation of surface for rust preventive coating and application 
of rust preventive within the quoted / accepted rate. 

1.14.34 Attachment, welding of necessary instrumentation tapping points, thermocouple 
pads, root valves, condensing vessels, flow nozzles and control valves etc., shall 
be the responsibility of the contractor and the same shall be done as per the 
instructions of BHEL Engineer. The erection and welding of all above items will be 
contractor’s responsibility even if, the Items are supplied by an agency other than 
BHEL if they are integral to the scope envisaged under this package.  

1.14.35 All the valves will have to be  checked, cleaned,  lapped or  overhauled  in  full  or  
in  parts  before erection, after chemical cleaning and during  commissioning. The 
contractor, at his own cost, shall arrange experienced technicians for the above 
work, including required consumables. 

1.14.36 The valves, actuators etc., will have to be checked, cleaned or overhauled in full 
or in part before erection, after chemical cleaning, steam blowing and during 
commissioning as may be necessary.  

1.14.37 Contractor shall study the layout of LP piping and other site routed piping well 
before the start of work. Final routing shall be decided after approval from Site 
erection Engineer for site routed pipe in such a way that it does not foul with critical 
piping or other equipment or other piping. 

1.14.38 For thermo-well welding with Carbon steel / alloy steel welding applicable 
combination electrodes shall be arranged by the contractor within the quoted rate. 

1.14.39 Immediately after erecting electrically operated valves, Valve Tag Nos shall be 
painted or stickering shall be done for ease of identification. 

1.14.40 All the valve packing has to be lubricated as per BHEL Engineer instruction till 
handing over. Necessary gland packing will be supplied by BHEL. 

1.14.41 All  the lifting  equipments, actuators / power  cylinders, valves / dampers, etc.,  
shall  be  serviced  and  lubricated  to  the  satisfaction  of BHEL  engineer  before 
erecting  the  same  and  also  during  pre  commissioning. The required cleaning, 
servicing and lubrication of bearings to be carried out before commissioning at no 
extra cost.  

1.14.42 In the case of structural members, pipes, plates, ducts etc, in certain cases, the 
raw material will be  supplied  in  random  lengths  and  the  contractor  will  have  
to  make  up  the length / prepare  the edges  to  suit  the  matching  profiles, weld 
/  bolt  connect  the  joints  within the quoted rates / prices.  

1.14.43 All  the  tubes  and  pipes  shall  be  cleaned  and  blown  with  compressed  air  
and shown  to  the  Engineer  before  lifting. Pipes above 2" diameter have to be 
cleaned by means of wire brush as per the instruction of BHEL Engineer and 
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subsequently flushed with air before lifting them into position. Pipes below 2" 
diameter, shall be sponge cleaned with air flushing. After cleaning  is over, the  end 
caps  shall  be put  back  in  tube  openings till  such  time  they  are welded to 
other tubes. Required compressors shall be arranged by the contractor at his cost. 

1.14.44 All the equipments / material to be taken inside the plant building shall be cleaned 
thoroughly before taking them inside and erect. The contractor shall clean, 
wherever necessary and paint inside surfaces of the equipments like coolers, oil 
tanks, Rubber expansion joints assembly and other components as per instruction 
of BHEL Engineer during erection at the quoted rate. The necessary compressor 
for air cleaning is to be arranged by contractor at his cost. 

1.14.45 Fine fittings and other small bore piping have to be routed according to site 
conditions and hence shall be done only in position as per the site requirement. 
Necessary sketch for routing these lines should be got approved from BHEL by 
the contractor. In case any minor modifications are required in these pipelines after 
completion to meet the system requirements, the same shall be carried out by the 
contractor within the quoted rate. The contractor should absorb this cost in his 
quoted rate. 

1.14.46 Work such as minor rectification of foundation bolts, reaming of holes, drilling of 
dowels, matching of bolts and nuts, making new dowel pin, etc. are covered in the 
scope of work. 

1.14.47 Assistance for calibrating / testing the power cylinders/ actuators / valves, gauges, 
instruments, etc. and setting to actuators shall be provided by contractor within the 
quoted rates. 

1.14.48 Before erecting the valves and other mountings, check for the tag for correct rating 
with valve schedule. Ensure correct flow direction. Ensure easy accessibility for 
operation and maintenance of valves. 

1.14.49 All the drain lines should have sufficient slope towards drain. Slope of 1:500 shall 
be maintained towards drain point unless otherwise specified. Expansion loops 
shall be provided in all the vents and drains as per the drawings.  

1.14.50 Wherever pipes / bends / equipments are supplied in pre-fabricated / assembled 
packages, there may be necessity to make minor changes, including strengthening 
by additional welds. This shall be treated as part of the contractor’s scope. 

1.14.51 All the oil & gas piping flanges, wherever provided are to be blue matched using 
surface plates for at least 80% contact area to attain leak proof of joints. 

1.14.52 Wherever drawings indicate site routing and site fabrication, such pipes (in general 
equal to and less than 2” Dia) will be issued in running meters as straight length. 
These are to be cut to required at site length to suit layout as given in the erection 
drawing and edge prepared as per the standards / drawings and as per the 
instruction of BHEL Engineer. In some cases attachments like lugs, stoppers, 
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cleats etc., will be supplied as loose items and to be cut and welded to the pipes 
at site as per erection drawing necessary drilling of holes on main pipe for welding 
stubs shall also be done at site by the contractor. The contractor shall weld the 
joints of site routing piping as per site requirement. 

1.14.53 Certain extra lengths of portions / parts of various site fabricated components / 
parts / bellows / piping etc. are provided as erection allowance and they shall have 
to be cut to suit site conditions and layout.   Certain small length of portions / 
components / bellows / piping casing etc., may have to be added to suit conditions 
and layouts. Preparing edges afresh and adopting specified heat treatment 
procedure, are in the scope of work. No extra payment will be admitted for such 
works. 

1.14.54 Some extra lengths in various fabricated pipes given as erection allowance shall 
have to be cut and edges prepared to suit the site conditions at no extra cost. The 
contractor shall carry out the edge preparation of weld joints at site in accordance 
with the details acceptable to BHEL Engineer. Wherever possible, machining or 
automatic flame cutting should be done. Gas cutting will be allowed only wherever 
edge preparation otherwise is impractical. All slag / burrs shall be removed from 
the edge and all the hand cuts shall be ground smooth to the satisfaction of 
engineer. Prepared edges to be preserved / applied with weldable primer. 

1.14.55 Minor adjustment like removal of ovalities in pipes and opening or closing of the 
fabricated bends by process of heat correction or any other method approved by 
BHEL Engineer to suit the layout, with specified heat treatment procedure shall be 
carried out by the contractor within the quoted rate. 

1.14.56 For pipes nominal bore size 2” and below routing shall not be shown in piping 
layouts or in isometrics and the same to be routed / connected as shown in 
schematics. For the above sizes if the routing is shown in layouts it is only for 
guidance and the same shall be routed and supported as per site requirement / 
convenience as per site engineer’s advice.  

1.14.57 For Piping of nominal bore size 2” and below, valves, flanges, fittings etc. shall be 
supplied as commercially available. Hence fit-ups, edge preparation including 
welding of stubs, shall be included in the contractor’s scope. 

1.14.58 Contractor should fabricate bends of less than or equal to 2” diameter size at site 
from running meters of piping for the above and cut, edge prepare and lay the 
piping as per BHEL Engineer’s instructions. 

1.14.59 For Sea Water Intake/Outfall Piping, CW Blow down piping, CS piping around 
respective pumphouses till GRP Flanges is in the scope of the work. BHEL 
Engineer decision shall be final for deciding the terminal points for these pipelines. 

1.14.60 For Sea Water Intake Piping & CW Blow down piping, wherever flange joints are 
envisaged with GRP Piping as per the drawings, the matching of flanges, fixing 
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gaskets, bolting and tightening as per BHEL Engineers instructions is in the scope 
of work.  

1.14.61 Contractor shall use only bolted clamps for achieving alignment of piping.  
Wherever "L" shaped stoppers and wedges are to be used for aligning piping and 
equipments, the same shall be subject to the approval of BHEL Engineer. 
Contractor shall remove the bridge, stopper etc., by grinding / gouging and not by 
hammering. Any burrs left on the equipments / piping, after welding, shall be 
ground off or any scar or cavity made good by welding and grinding. NDT tests 
shall be carried out if necessary to detect surface and sub-surface cracks in these 
ground areas. 

1.14.62 Flame cutting of piping and other equipment shall be strictly done as per BHEL 
Engineer’s instructions and in his presence only.  

1.14.63 All the weld joints on equipments and piping shall be ground or filed after 
completion of welding and before radiography as per instructions of BHEL 
Engineer so as to achieve smooth surface to avoid of ripples, undulations etc.,  

1.14.64 Wherever elbows of 45 deg or any other angle are required, the same shall be cut 
from 90 deg. elbow supplied and used as per the instructions of BHEL engineer. 
No extra cost shall be paid. 

1.14.65 Flow nozzles, orifice, spray nozzles etc., shall be mounted / erected after chemical 
cleaning / flushing / or steam blowing at site. 

1.14.66 Erection of Flow nozzles, flow orifices, flow switches, filters, flow meters, flow 
indicators, other metering elements, spray nozzles, steam traps, flow orifices, flow 
indicators, control valves, aux. control valves, filters, suction strainers,   NRVs, etc. 
forming part of the system (under this scope of work) irrespective of the suppliers 
is also to be carried out by the agency without any extra cost after chemical and / 
or steam blowing / oil flushing at site. This will include collecting from BHEL / 
Customer stores, transport to site, suitably cutting the erected piping, cleaning, 
erection, welding, radiography, NDE and stress relieving and commissioning. 

1.14.67 Certain instruments like pressure switches, gauges, air sets, regulators, filters, 
junction boxes, power cylinders, dial gauges, thermometers, flow meters, valve 
actuators, flow indicators etc., are received in assembled conditions as integral 
part of equipments. Contractor shall dismount such instruments and re-erect 
whenever required prior to commissioning. Sometime this may have to be handed 
over to store or instrumentation contractor. 

1.14.68 Fixing, fitting, welding of thermowells, stubs, hoses, tapping points, root valves and 
instruments etc., on different lines / equipments (which will be supplied by BHEL) 
is within the scope of work. Fixing of Pick-Ups, Probes & Accessories for vibration 
monitoring system is in the scope of this specification.  
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1.14.69 Contractor shall also weld small length of piping with root valve to the pressure, 
flow and level tapping points on piping or flow nozzles / orifices / metering elements 
fixed on piping as per the instructions of BHEL Engineer. 

1.14.70 Welding of all thermowells, draft, pressure and temperature instrumentation points 
and all other instrumentation points on piping and auxiliaries and welding of 
thermocouple pads for permanent system as well as for performance guarantee 
test is in the scope of work. 

1.14.71 It shall be the responsibility of the contractor to provide ladders on column for initial 
works till such time stairways are completed. For this the ladder should not be 
welded on the column and should be prefabricated clamping type ladders. No 
temporary welding on any structural member is permitted except under special 
circumstances with the approval of BHEL. 

1.14.72 All thermowells (released under applicable PGMAs and loose received along with 
instruments) are to be fixed into the equipment and piping erected by the agency 
as per drawing and same to be welded as per FQP within the quoted rates. 

1.14.73 All piping items including pipes, valves, flanges, fittings etc. shall be supplied as 
commercially available. Hence Fit-ups, edge preparation including welding of 
stubs, shall be included in the contractor's scope. 

1.14.74 The contractor shall take all reasonable care to protect the materials and 
equipment during erection. Touch up painting required to be done on any 
equipment or part during the course of erection will have to be done by the 
contractor. 

1.14.75 The contractor shall also weld all thermowells, small length of pipes to all pressure, 
flow and level tapping points, isolating valves and root valves on all equipment 
under scope of erection of this contract. All embedded temperature measuring 
elements provided in the bearings will have to be terminated at the junction box by 
the contractor. Thermowells tapping point connections incorporated shall be 
plugged during the pressure testing and steam blow out of piping systems. Upon 
completion of blow out operation all thermowells and flow elements with branch 
pipes be installed and welded. 

1.14.76 The hangers and supports for pipelines and pressure parts may be supplied in 
dismantled / knocked down condition. It is the responsibility of the contractor to 
assemble them as per approved drawings and install them in position as per site 
engineer instructions. 

1.14.77 For hangers and supports the instruction given in the drawings and documents 
must be followed for handling, erection and setting of cold / hot values and locking 
etc. 

1.14.78 Where the flange comes welded to the equipment, erection of counter flange, 
Hydrotesting and Normalisation of the line is under the scope of this contract. 



TECHNICAL CONDITIONS OF CONTRACT (TCC) 

  
Tender Specification No.: BHEL: PSSR: SCT: 2061 

Where both the flange and counter flange come as loose items and need to be 
welded, the entire welding of flange and counter flange, Hydrotesting and 
Normalisation of the line are under the scope of this contract. 

1.14.79 Wherever hangers and support materials of piping are not received from 
manufacturing unit in time to suit the erection schedule, contractor shall erect the 
piping system on temporary supports to ensure the progress of work within quoted 
rate. The required structural steel materials will be issued on free of charges by 
BHEL, either from scrap / spare materials. The same shall be removed and 
returned to BHEL store after erection of permanent supports. 

1.14.80 Plate / Pipe shoes for piping supports shall be fabricated at site by the contractor 
at no extra cost. Other supports namely Hangers, U-clamps etc., shall be supplied 
by BHEL duly bent and threaded. Assembly and necessary cutting work etc. shall 
be carried out at site by contractor within the quoted rate.  

1.14.81 Contractor has to fabricate and erect temporary spool pieces wherever required 
due to non-receipt of valves in time and after receipt of valves the spool pieces are 
to be replaced with regular valves at free of cost. For spool pieces materials will be 
supplied free of cost by BHEL. 

1.14.82 All welded joints should be painted with anti-corrosive paint, once radiography and 
stress relieving works are over. 

1.14.83 Welding, non-destructive testing and heat-treatment as prescribed in BHEL 
Welding / Heat treatment manual is to be carried out by the contractor. The 
contractor shall conduct nondestructive tests like radiography, ultrasonic test for 
weld defects etc., ultrasonic test for finding thickness, dye penetrant tests, 
magnetic particle test etc. on weld joints, castings, valve bodies and other 
equipments etc. as per BHEL Engineer’s instructions within the quoted rate. 

1.14.84 Cutting and removal of dummies for all the shop welded stubs (irrespective of the 
equipments supplier for the above) for all the terminal points and preparation of 
edge where the piping is to be terminated is also in the scope of the contractor 
without any extra payment. 

1.14.85 The contractor shall fabricate piping, install lube oil  systems, if any  and  carry out  
the  acid  cleaning  of  fabricated  piping. The  contractor  shall  also  service  the  
lub  oil  system, carry  out  the  hydraulic  test  of  oil  coolers. etc., 

1.14.86 For skid mounted equipment, the checking and re-alignment required at site is in 
the scope of work. 

1.14.87 HSFG Bolts are to be tightened by turn of nut method / Torque Wrench, as per the 
instruction of BHEL Engineer. The bolted joints shall be jointly checked by 
BHEL/Customer and contractors personnel for the required tightness and 
retightened wherever necessary. The tightened bolts shall be identified by color 
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paints. Facility for random checking with calibrated Torque Wrench shall also be 
provided by contractor 

1.14.88 Single Girder Crane, DSL or equivalent system for hoisting equipments are also to 
be erected and commissioned including load testing by the contractor within the 
quoted rates. Required manpower including electricians are to be arranged by the 
contractor for carrying out commissioning of electrical hoist and load testing of the 
above electrical hoist. Required loads will be provided by BHEL free of cost 

1.14.89 All Rotating machineries and equipment shall be cleaned, lubricated, checked for 
their smooth rotation, if necessary dismantling and refitting before erection. If in 
the opinion of BHEL Engineer, the equipment is to be checked for clearance, 
tolerance at any stage of work or during commissioning period, all such works are 
to be carried out by contractor at his cost. 

1.14.90 All the shafts of rotating equipment shall have to be properly aligned to those of 
matching equipment to perfection, accuracy as required and the equipment shall 
be free from excessive vibration so as to avoid overheating of bearings or other 
conditions which may tend to shorten the life of the equipment.  

1.14.91 All the bearings, gearboxes etc., of the equipment / actuators and electrical motors 
to be erected are provided with protective greases only. Contractor shall arrange 
as and when required by the engineer for cleaning the bearing / gear boxes etc., 
with kerosene or some other agent if necessary by dismantling some of the parts 
of the equipment during erection and shall arrange for re-greasing / lubricating 
them with recommended lubricants and assembling back. Lubricants will however 
be supplied by BHEL at free of cost. 

1.14.92 All motors / pumps shall be stripped opened, thoroughly serviced with proper care 
and re-assembled properly before erection by the contractor. During servicing, pre-
commissioning & commissioning, if any deficiency is observed the same should be 
taken up with BHEL Engineer at site and rectified at site without any delay. 

1.14.93 All pumps & motors will be supplied in loose parts, contractor shall have to match 
/ assemble and align at site as per instructions of BHEL Engineer including 
placement on foundation. 

1.14.94 The actuators / motors of valves may be supplied in loose parts, contractor shall 
have to match / assemble and align at site as per instructions of BHEL Engineer 
including placement on foundation. 

1.14.95 All dimensions / elevations refers to centerline of pipe unless otherwise specified, 
the pipe routing shall be carried out as per the drawing. Wherever the dimensions 
are not specified / shown as approximate the same may be routed as per site 
requirement / convenience as per site engineer’s advice. 

1.14.96 Pipelines shall be cleaned off welding slag and burrs by hand files, wire brushes 
and flexible grinders wherever required and using cloth. 
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1.14.97 All welded joints shall be subjected to acceptance by BHEL Engineer. 

1.14.98 Such of those consumables as indicated as “Consumables provided by BHEL” 
shall alone be provided to the contractor by BHEL free of charge. Weight of above 
BHEL supplied welding consumables/paint will not be considered for any payment 

1.14.99 Please refer the “Field/Erection Welding Schedule” published as a part of this 
booklet. The EWS provided as part of this tender booklet is only for reference. 
Bidder to follow the EWS provided at site for exection. 

1.14.100 Also refer “Guidelines for Heat treatement” and “Guidelines for Welding” published 
as a part of this booklet. 

1.14.101 Number of utility points (Service / plant air, service / plant water, service / washing 
steam, inert gas (N2) etc., shall be indicated in the P & I diagram. Contractor to 
locate the utility points as advised by site engineer and shall route the piping to 
these points as per site conditions, and shall submit as built layout with B O M to 
BHEL for approval. 

1.14.102 The utility points shall be located at convenient point to handle and to be terminated 
with brass / bronze valve with suitable connection for hose pipe. 

1.14.103 Platforms, ladders crossovers and canopies shall be fabricated and erected by 
contractor at site as per site engineer’s advice. Platforms shall also be provided 
at places where it has not been shown in drawings but if felt necessary by site 
engineer. Canopies shall be provided for all out door pumps and motors. 

1.14.104 Galvanized pipe shall be joined by screwing in to socket and screwed ends of GI 
pipes shall be thoroughly cleaned and painted with a mixture of red and white lead 
before joining. The exposed threaded portion on either side of the socket joint shall 
be applied with Zinc Silicate Paste. All these consumables are in the scope of 
contractor and shall carry out within the quoted rate. 

1.14.105 GI pipe with flanged joints shall have screwed flanges. Flanged joints faces shall 
be painted with red lead and bolting up evenly on all sides with compressed 
asbestos gaskets in between two flanges. 

1.14.106 Teflon tapes shall be used to seal out screwed joints and shall be applied to the 
male threads only. Threaded parts shall be wiped clean of oil or grease with 
appropriate solvent if necessary and allowing proper time for drying before 
applying the sealant. Pipe ends shall be attached by screwing the pipe through the 
flange and pipe and flange shall be refaced accurately. Required Teflon tapes are 
to be arranged by the contractor at his cost. 

1.14.107 Required threading should be done by the contractor at site as specified in the 
drawing. The pipes shall be cut only by Hacksaw / Machining. Required Teflon 
tapes are to be arranged by the contractor within the quoted rate. 
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1.14.108 All the screwed joints are to be seal welded if required by Customer, suitable 
electrodes for full seal welding are to be arranged by the contractor at his own cost. 

1.14.109 The Buried pipe in general shall be laid with the top of the pipe minimum 2.0 / 1.4 
metre below finished general ground level or as specified in the drawing.  Anti-
corrosive treatment for all buried pipes as specified in the drawings including 
supply & application of anti-corrosive treatment, required consumables are in the 
scope of contractor and shall carry out as per drawing within the quoted rate. 

1.14.110 Buried GI pipes shall not have flanged joints. All the joints shall be screwed with 
socket. Screwed ends of GI pipes shall be thoroughly cleaned and painted with a 
mixture of red and white lead before joining. Threaded portion on either side of the 
socket joint shall be applied with Zinc Silicate Paste. All these consumables are in 
the scope of contractor and shall carry out within the quoted rate. 

1.14.111 Free access is to be provided for the welding of the circumferential joints by 
increasing the width and depth of the trench at these points. There should be no 
obstruction to the welder from any side so that good welded joint is obtained. This 
type of incidental works are to be carried out by the contractor within quoted rates. 

1.14.112 Prior to lowering and laying pipe in any trench, the contractor shall ensure for the 
backfill and compact the bottom of the trench or excavation in accordance with IS 
5822 / as per drawing to provide an acceptable bed for placing the pipe. 

1.14.113 Dewatering of excavated area for pipe laying, welding, wrapping coating etc is in 
the scope of the contractor. 

1.14.114 Preparation of pipe surface as per customer consultant’s specification by sand / 
shot / grit blasting for wrapping and coating is included in the scope of this tender. 
All fittings like elbows, tees, reducers, flanges, inserts etc., valves flow nozzles, 
etc shall be matched with pipes for welding which may require re-edge 
preparation, grinding etc., if found necessary. 

1.14.115 Erection of platform and supporting structures around the equipments / valves / 
filters / in the Fire protection system/LP piping area/ Sea Water Intake Piping/PT-
RO-DM System, etc. Is covered  in  the  scope of contract  and  shall be erected 
by  the  contractor as  per  accepted tonnage rate for other structural work  - 
“Hangers & Supports”. 

1.14.116 All dimensions / elevations refers to centerline of pipe unless otherwise specified, 
the pipe routing shall be carried out as per the drawing. Wherever the dimensions 
are not specified / shown as approximate the same may be routed as per site 
requirement / convenience as per site engineer’s advice. 

1.14.117 Contractor should fabricate bends of </=2” diameter size from running meters of 
pipe. 
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1.14.118 Contractor shall arrange all the equipments, alignment bolts, tools, consumables 
like welding electrodes (all type), TIG wires (Other than the supplied TIG wires 
from BHEL if any) and argon gas cylinders etc., for welding of pipes at his cost.  
Consumables like jute, cotton waste, hacksaw blades, petrol, Kerosene oil etc. 
are in contractor’s scope. 

1.14.119  All the rubber – lined pipes are flange joined and the flanges are also rubber 
lined.  No welding is allowed on these pipes.  If any damages occurred / notices 
in the above pipe lines during erection / transportation / commissioning of rubber 
lined pipes, the same has to be rectified by the contractor at his cost. 

1.14.120 Also refer clause 1.16.0 of Technical conditions of Contract –coating and wrapping 
(Chapter- XVI of this booklet) 

1.14.121 Tarrif Advisory Committee Approval for Fire Fighting System: 

BHEL will make arrangement of TAC approved agency for accreditation of 
work. The contractor has to facilitate TAC for getting approval. As per TAC 
any modification or any rerouting of the lines, re erection of equipment should 
be done and same should be carried by contractor with in quoted rates. There 
is no extra payment will be paid. However contractor is responsible for availing 
the TAC approval for Fire protection system and also responsible for getting 
any necessary approval from statutory and regulatory body of TAC if any 
needed. All the reports from concerned statutory departments obtaining is the 
responsible by contractor. All these activities should be carried within the 
quoted rates. 

 

PT-RO-DM System  
 

1.14.122 All the erection equipment such as welding machine, grinding machine, cutting 
machine, tools and tackles, required man-power etc., for the complete erection 
of the plant & equipment shall be made available by the contractor before the 
start of erection. 

1.14.123 Read the erection manual and erection drawings thoroughly and familiarize 
with the erection procedure, sequence and special instructions.  Consult BHEL 
Erection engineer for further clarifications. 

1.14.124 A complete schedule of sequential erection of all the equipment, method of 
erection, safety aspects etc., is to be prepared by the contractor, well ahead of 
the start of the erection and it should be submitted for approval by BHEL. 
Erection of all the equipment shall be subject to inspection and clearance by 
BHEL / Customer at every stage.  A log book shall be maintained for recording 
all the erection activities, procedures, checks and inspection details.  This will 
bear the countersignature of BHEL /Customer’s inspector at every stage. It is 
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the responsibility of the contractor to maintain necessary records for the stage 
inspection, critical checks, etc. to meet the protocol for review. 

1.14.125 Inspect the foundation platform of all the equipment with the Foundation 
drawing.  Any deviation noticed shall be informed to the Erection In-charge and 
such deviations should be corrected / rectified before the start of erection.  All 
the foundation measurements shall be recorded in a separate check list (to be 
prepared by the contractor) and approved by BHEL. Check the level of Finish 
Floor Level (FFL) of the PT- RO-DM building with respect to surrounding 
graded level from the GA drawing. 

1.14.126 All foundation pockets shall be thoroughly cleaned before the start of the 
erection.  All the internal and external pipe trenches shall be thoroughly cleaned 
before the start of the erection. Loose & precision components shall be kept on 
the floor over a tarpaulin or LDPE sheet to avoid any possible damage during 
erection & assembly.  

1.14.127  Contractor shall be responsible for the safe custody of all the equipments and 
materials supplied by BHEL during the course of handling and erection.  Any 
damage caused to the equipment till the completion of erection shall be set 
right by the contractor at their cost. 

1.14.128 All equipments and accessories, Valves, Pipes and fittings, supports etc., are 
to be thoroughly cleaned by the Contractor and inspected before the start of 
the erection. 

1.14.129 Whenever the erection of any particular equipment is to be carried out under 
the supervision of the OEM, Contractor shall give advance intimation to BHEL 
for arranging the visit of the OEM personal. 

1.14.130 Final grouting shall be carried out after checking and ensuring all the 
dimensions given in the equipment and pipelines erection and layout drawings 
after obtaining approval of relevant checklists as per erection manual and stage 
inspection clearance from BHEL. 

1.14.131 UPVC pipes and fittings shall be joined strictly as per the procedure given in 
the drawing / Pipe supplier, under the supervision of BHEL. The dimensions 
given in the drawing for various UPVC, CPVC and HDPE pipes and pipe fittings 
are for reference only. End to end dimension for all pipe segments shall be 
checked. Based on the end-to-end dimension available and considering the ‘z’ 
value of the relevant fittings, the length of the pipe is to be decided carefully. 
Special attention is required on this point to avoid wastages and rework of 
various pipe joints. Wherever UPVC unequal fittings are supplied with loose 
reducing bush, the same shall be joined using solvent cement as per the 
procedure under the supervision of BHEL before assembly.  Contractor should 
use only TANGIT make solvent cement solution or any other reputed 
international make, acceptable to the piping supplier for all the joining of UPVC 
fittings and pipes and a separate solution of the same make shall be used for 
CPVC piping and fittings. For the UPVC piping carrying acid, separate solvent 
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cement of TANGIT make, suitable for Hydrochloric acid should be used.  No 
other make of solvent cement solution shall be used. 

1.14.132 Required Thrust blocks should be provided at all UPVC joints wherever there 
is a change in direction of flow. Necessary materials for the fabrication of thrust 
blocks have been supplied in running meters. Location and type of thrust blocks 
will be decided as per the site condition and requirement; the same shall be 
decided jointly by the BHEL Engineer at site and the erection contractor. 
Contractor should arrange to fabricate the thrust block / supports at site and 
install them suitably. 

1.14.133  PVC welding: For Flow meters (which are to be fitted onto the pipes) which are 
supplied with weld-on fittings, the fittings are to be welded to the pipe carefully 
with the special UPVC welding equipment within the quoted rate only. Location 
of welding of such fittings shall be carefully chosen in consultation with BHEL. 

1.14.134 Entire piping is to be subjected to hydraulic test to 1.4 times the working 
pressure after the completion of all the installation and support works. Testing 
can be done for the complete piping or in segments to suit the site conditions.  
All necessary hydrotest pumps, connecting piping, dummy flanges, plugs, 
fasteners, etc., are to be arranged by the contractor to conduct the hydraulic 
test. 
 

1.14.135 Tightening torque values for UPVC / HDPE pipeline bolts are given below. 
 

 
Outside dia of  
UPVC pipe MM  

   16 20 25 32 40 50 63 75 90 110 

Torque in   
Newton metre 

     6   7   9 10 20 25 30 35 40 45 

 
Outside dia of   
UPVC Pipe MM 

   125 140 160 200 225 280 315 

 Torque in   
Newton metre 

    50   50   60   75   75   75   75 

 
 The socket depth and “Z” values od UPVC pipe lines are given below: 

Outside dia of UPVC 
Pipe MM 

   20   25    32   40   50   63   75 

Socket depth in mm     16   19    22   26   31   38   43.5 
“Z “ value in mm   11   14   17   23  26  33.5 39.5 

 
Outside dia of UPVC 
Pipe MM 

  90   110   160  225  280   315  

Socket depth in mm   51    61     86  119 151  165   
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“Z “ value in mm   46     55     80  114  147   167  
 

1.14.136 Ensure that all insert plates are free from rust and the distance between the 
plates and alignment at each location are as per the drawing.  All pipe supports 
inside the trench shall be tack welded to the side insert plates initially, 
maintaining the top elevation of the channels as per the drawing.   Any 
adjustment required in the location or elevation of the supports shall be noted 
down.  After the trial assembly of the UPVC pipes and fittings and inspection of 
all equipments, these pipes and fittings can be dismantled; any correction 
works, as noted down earlier, on the support channels shall be carried out and 
then these support channels can be fully welded. 
 

1.14.137 The pipe supports are to be thoroughly cleaned using wire brushes and emery 
papers and epoxy painting shall be carried out as per the painting schedule / 
procedure. 
 

1.14.138 No welding of support materials shall be done near the UPVC pipes and fittings 
to avoid any possible damage due to the heat of welding and weld spatter. 
 

1.14.139 Trial assembly for all the pipe lines shall be carried out and the position of the 
service saddle / Weld-on nipple shall be clearly marked as per drawing.  Then, 
drilling on the UPVC pipe for the service saddle shall be carried out as per the 
marking separately after dismantling the pipe from the assembly.  Care shall 
be taken to de-burr the drilled holes and to remove all the drilling chips.  
Location of such drilling shall have the approval of BHEL in each case. 
 

1.14.140 After completion of the erection the area shall be cleaned for all cut-bits, 
grouting mixtures, left out materials, consumables etc., 
 

1.14.141 Necessary rubber sheets must be inserted between the supporting 
arrangement and the equipment / pipeline / valves/ U Clamps etc., Rubber 
sheets of standard width and length will be supplied by BHEL. 
 

1.14.142 Wherever torque values are specified for tightening the bolts, nuts and screws, 
the same has to be strictly followed and calibrated torque wrenches are to be 
used. 
 

1.14.143 Correct spanners are to be used to avoid damage to nut, bolt/screw heads etc.  
Adjustable spanners shall not be used. 
 

1.14.144 Suitable operating platform made of steel shall be fabricated using necessary 
step- tread, floor grill, hand rails, support etc at site and installed for equipment 
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wherever necessary such as Process Cartridge Filters, CC Cartridge filter, CC 
tank, dosing system, etc. Typical fabrication details will be provided during 
execution. All the steel materials will be supplied in running meters as loose 
item by BHEL-BAP. All these materials for structural fabrication (including 
piping & valves support) will be dispatched as loose with red-oxide painting. 
Necessary epoxy painting (intermittent  & finish coat) shall be carried for these 
materials after structural fabrication by the contractor within the quoted rates.  
 

1.14.145 Necessary cross over platforms shall be fabricated wherever required within 
the quoted rates only. 

1.14.146 Contractor shall arrange to provide all the tools & tackles and consumables 
required for the smooth erection and commissioning of the plant. Consumables 
include first fill of lubricants for all pumps, blowers, motors, etc.,cleaning cloth, 
Teflon tape, Glycerine for RO membrane loading, etc. shall be arranged by the 
contractor within the quoted rates . 

1.14.147 Preparation of dosing chemicals shall be done strictly under the supervision of 
BHEL Engineers as per the given guidelines. 

1.14.148 Rubber expansion bellows are to be provided at all pump suction and discharge 
as per the drawing to avoid transfer of pipe loading and surge loading to the 
pumps. 

1.14.149 Necessary drains to be provided at the lowest point on the pipe line to facilitate 
easy drain of the pipe line whenever required.  

1.14.150 Necessary air vent to be provided at the highest point of the pipe line to release 
the air entrapped in the piping system. 

1.14.151 It is the responsibility of the contractor to carry out all the required works for the 
erection and commissioning of the plant till PG test is over.  

1.14.152 Chemicals required for pre-commissioning, commissioning & operation of the 
PT-RO-DM system has to be drawn from BHEL Stores/Bulk storage facility and 
handling, transport, filling & refilling has to be carried out by contractor within 
the quoted rates only.  

1.14.153 The contractor has to carry out the pre-commissioning activities like trial run of 
pump individually with and without load, leak test of pipe lines and other 
activities as per manual like commissioning of the plant, trial operation & PG 
test of the plant etc. 

1.14.154 PT-RO-DM Plant is to be operated continuously. The contractor has to provide 
necessary man power for round the clock operation for continuous O&M of the 
plant till handing over of the plant (including during the trail operation period 
and performance test period), within the quoted rates only. 

1.14.155 All equipment are supplied with painting. However, final coat of painting shall 
be carried out by the contractor as per the Painting specification.  

1.14.156 Unutilized material and cut bits material shall be returned to BHEL stores as 
per procedure. 
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1.14.157 The spares shall be tagged with OEM part number and applicable material 
code and shall be handed over to BHEL stores for retrieval of spares. 
 

1.14.158 General Notes for Erection of PT-RO-DM Equipments & Piping 
 

i) Pump, Motor & coupling are assembled in a common base frame & supplied as a skid. 
ii) Cartridge filter Housing, Piping will be supplied as skid. CF Elements will be supplied 

as loose.                                 
iii) Vessel, Internals, Media, Frontal pipes & Valves, instrumentation  will be supplied as 

loose items. 
iv) Assembly of Internal pipe & lateral piping to be completed and shall be properly 

aligned. Frontal, Inlet/Outlet pipe connections to be completed with necessary valves. 
v) Air scour Blower, Accessories, Motor are assembled in a common base frame & 

supplied as a skid. 
vi) Dosing system will be supplied as a skid mounted unit.               
vii) Skid to be fixed on the concrete platform and to be grouted with foundation bolts.                        
viii) Other routine work viz, alignment, Piping & Valves and other commissioning 

requirements to be carried out. 
ix) Rigid piping (CPVC) with necessary supports are to be laid from skid to the dosing 

point. 
x) All drains & overflows from tanks shall be routed to nearest trench. 
xi) UF CIP pumps shall be suppled as loose. The same shall be fixed on pedestal and 

connecting piping to Day tank shall be carried out 
xii) Self cleaning strainers will be supplied as loose items 
xiii) Erection of approach platform and ladder. 
xiv) Items despatched as loose (for facilitating transit), are to be assembled with the skid. 
xv) Tank to be installed on the cement concrete foundation base with suitable fixing 

arrangement as per the drawings (Certain Vessels are to be placed in the first floor of 
the building) 

xvi) Loading of membranes in RO pressure vessels 
xvii) Media / Pebbles for Vessels/Tanks/Towers will be supplied as loose and shall be 

installed in the erected vessels. 
xviii) All LP piping (UPVC, CPVC, HDPE and GI) will be supplied as loose items. Required 

solvents for UPVC & CPVC shall be supplied by BHEL. All arrangments for HDPE 
welding to be made by the contractor. 

xix) Hydraulic test as funished in the erection drawing. 
xx) Air leak test for Instrument air line (GI pipe line) 
xxi) Required UPVC/HDPE joining apparatus shall be arranged by erection agency 
xxii) All erection activities pertaining to this system shall be in the RODM Building and 

adjacent buildings. 
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1.14.159 General Notes for Erection of Fire-Fighting System: 
 

i) All testing requirement as per TAC / NFPA to be executed by the bidder. TAC 
Approval shall be arranged by BHEL. 

ii) Flow Test and Hydraulic Test shall be done as per approved drawings. 
iii) Pumps, Motors, Diesel Engines and other equipment related to be erected and 

commissioned. 
iv) Piping shall be GI, CS or SS and will be supplied as loose items. 
v) Fire Extinguishers supplied loose to be erected thoroughout the plant.  
vi) All erection activities pertaining to this system shall be spread throughout the power 

plant area. 
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VOLUME-IA   PART – I   CHAPTER - XV 

WELDING, HEAT TREATMENT & RADIOGRAPHY AND  
NON-DESTRUCTIVE TESTING 

The scope of the work will comprise of but not limited to the following: 

(All the works mentioned hereunder shall be carried out within the accepted rate unless 
otherwise specified.) 

 
1.15.1 The equipments and piping shall be erected in conformity with the standard / 

specification in practice in BHEL. The method of welding (viz) Arc, TIG or other 
methods as indicated in the detailed drawing or as instructed by BHEL Engineer shall 
be followed. BHEL Engineer will have the option to change the method to suit site 
conditions. All the prepared / patched edges will have to be suitably protected to 
prevent rusting or foreign material ingression. 

1.15.2 All welders including tack welders, structural and high pressure welder shall be tested 
and approved by BHEL Engineer before they are actually engaged on work even 
though they may possess a valid certificate. BHEL reserves the right to reject any 
welder if the welder's performance is not found to be satisfactory. The contractor shall 
maintain the records of qualification and performance of welders. BHEL Engineer will 
issue all the welders qualified for the work, an identity card. The welder will keep the 
same with him at work place at all times. He may be stopped from work if he is not 
found in possession of the same.  

1.15.3 All welders shall be tested and approved by BHEL Engineer before they are quality 
ensured on work though they may possess the requisite certificates. BHEL reserves 
the right to reject any welder without assigning any reason. The welder’s identification 
code as approved by the BHEL Engineer shall be stamped by the welder on each joint 
done by them. The contractor will be responsible for the periodic renewal, retesting of 
the welders as demanded by BHEL statutory requirements. 

1.15.4 BHEL Engineer may stop any welder from the work if his performance is unsatisfactory 
for any technical reason or if there is a high percentage of rejection in the joints welded 
by him. The welders having passed qualification tests does not absolve the contractor 
of contractual obligation to continuously check the welder's performance.  

1.15.5 BHEL Engineer is entitled to stop any contractor’s welders from his work if his work is 
unsatisfactory for any technical reason or there is a high percentage of rejection of 
joints welded by him which in the opinion of BHEL Engineer, will adversely affect the 
quality of welding. Even though the welder has earlier passed the tests it does not 
relieve the contractor from his contractual obligations, to check the performance of the 
welders. 
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1.15.6 Faulty welds caused by the poor workmanship shall be cut and re-welded at the 
contractor’s expense. The Engineer prior to any repair being made shall approve the 
procedure for the repair of defective welds. After the repair has been carried out, the 
compliance shall be submitted to the quality engineer.  

1.15.7 Pre -heating, radiography and other NDT tests, post heating and stress relieving after 
welding of tubes, pipes, including attachment welding wherever necessary are part of 
erection work and shall be carried out by the contractor in accordance with the 
instructions of the Engineer and as specified in Erection Welding Schedule, Welding, 
Heat Treatment & NDT manuals and FQP. Contractor at his cost shall arrange all 
equipment and consumables essential for carrying out the above process. 

1.15.8 The contractor shall conduct nondestructive tests like radiography dye penetrant tests, 
magnetic particle test etc., on weld joints, castings, valve bodies and other equipments 
etc., as per drawing / welding schedule.            

1.15.9 The Contractor shall maintain a record in the form as prescribed by BHEL for all 
operations carried out on each weld and maintain a record indicating the number of 
welds, the name of welders who welded the same, date and time of start and 
completion, preheat temperature, radiographic results, rejections if any, percentage of 
rejection, etc., and submit copies of the same to the BHEL Engineer as required. 

1.15.10 Contractor shall arrange all necessary stress relieving equipment with automatic 
recording devices. The contractor shall arrange for labour, heating elements, 
thermocouples, compensating cables , thermo-chalks, temperature recorders, 
thermocouple attachment units, graph sheets, insulating materials like asbestos 
cloth, ceramic beads, asbestos ropes etc. required for heat treatment / stress-
relieving operations. The contractor should take a note of the following, 

 Temperature shall be measured by thermocouple and recorded on a 
continuous printing type recorder. All the recorded graphs for heat 
treatment works shall be the property of BHEL. 

 All stress relieving equipment will be used after due calibration and 
submission of test certificate to BHEL. Periodic calibration from Govt. 
Approved / accredited Test Houses traceable to National / International 
standards will also be arranged by the contractor for such equipment at his 
cost. 

 The contractor shall obtain the signature of Engineer or his representative 
on the strip chart of the recorder prior to the starting of SR operations. 

 
1.15.11  The contractor shall also be equipped for carrying out other NDT like liquid penetrant 

inspection (LPI), magnetic particle inspection (MPI), Hardness test etc. as required 
as per welding schedules / drawings within the finally accepted price / rates. 
Ultrasonic testing, wherever required also has to be arranged by the contractor.  
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1.15.12 All arrangements for carrying out radiography work including radiography source & 
equipments and consumables, dark room and air conditioner and other accessories 
shall be provided by contractor within the space allotted for office at his cost. As an 
alternative the contractor may deploy an agency having all above facilities and who 
are duly approved / accredited by BARC and / or other Regulatory authorities. 
Detailed particulars of such agencies will be submitted and got approved by BHEL 
Engineer before the actual deployment of agency for radiography work. 

1.15.13 Minimum percentage of joints to be radiographed shall not be less than the 
requirement of BHEL welding schedule / Customer’s requirements. The percentage 
may be increased depending upon the quality of joints and at the discretion of BHEL. 
For LP Piping, as per site engineer’s instructions, NDT method and other tests to be 
carried out. 

1.15.14 Heat treatment and radiography may be required to be carried out at any time (day 
and night) to ensure the continuity of the progress. The contractor shall make all 
necessary arrangements including safety, labour, supervisors/ Engineer required for 
the work as per directions of BHEL. 

1.15.15 All expenses for testing of contractor's welders (pre-production test)  including 
destructive and Non- destructive tests conducted by BHEL or by the inspecting 
authority at site or at laboratory shall have to be borne by the contractor only. 
Necessary pipe material, if any, will be arranged by BHEL and all testing/facilities 
will have to be arranged by contractor with in the quoted rate. 

1.15.16  All welded joints shall be subjected to acceptance by BHEL Engineer. 

1.15.17 The technical particulars, specifications and other general details of work shall be in 
accordance with ASME / BHEL welding, Heat treatment and NDE manuals or 
equivalent as decided by BHEL Engineer. 

1.15.18 The Contractor shall carryout Radiography as per welding Manual booklet 
applicable. However percentage radiography shown in the respective drawings shall 
be final and binding on the contractors. 

1.15.19 Low speed high contrast fine grain films (D7 or equivalent) in 10 cm width only should 
be used for weld joint radiography. Film density shall be between 1.4. to 2.00 

1.15.20 All radiographs shall be free from mechanical, chemical or process marks to the 
extent they shall not confuse the radiographic image and noticed. 

1.15.21 Penetrometer as per ASME / ISO shall be used for all exposures. 

1.15.22 Lead numbers and letters (generally of 6mm size) are to be used for identification of 
radiographic contract No., joints identification, sources used, welders identification, 
SFD used are to be noted down in the paper cover of radiography. Lead intensifying 
screens for front and back of the film shall be used as per the instructions of BHEL 
Engineer. 
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1.15.23 The weld joint is to be marked with permanent mark A, B, C, etc. to identify the 
segments. For this a low stress stamp shall be used to stamp the pipe on the 
downstream side of the weld. For multiple exposures on pipes, an overlap of about 
25 mm of film shall be provided. 

1.15.24 The contractor shall be fully equipped with radiography equipments,, films, 
chemicals and other dark room facilities. There must be a number of radiographic 
personnel with sufficient experience and certified by BARC for field radiographic 
inspection. Further, the contractor must follow strictly the safety rules laid down by 
BARC, from time to time, contractor’s radiographers shall also be registered with 
BARC for film badge service.  

1.15.25 Contractor shall provide all skilled, unskilled work men required for the job, which will 
include Engineers, supervisors, operators, as required for timely and satisfactory 
execution of radiography work. 

1.15.26 If the contractor does not carry out radiography work in time due to non-availability 
of film, chemical etc. BHEL shall get the work done through some other agency at 
the risk and cost of the contractor. 

1.15.27 All the radiographs shall be properly preserved in air-conditioned rooms and shall 
become the property of BHEL.  They are to be reconciled with the work done, joints 
radiographed and submitted to BHEL/customer.  

1.15.28 Radiography of joints shall be so planned after welding that the same is done either 
on the same day or next day of the welding to assess the performance of high 
pressure welders. If the performance of the welder is unsatisfactory, he shall be 
replaced immediately. 

1.15.29 The defects as pointed out by the Engineer shall be rectified immediately to the 
satisfaction of Engineer and Re-radiographed. The decision of Engineer regarding 
acceptance or otherwise of the joint shall be final and binding on the contractor. 

1.15.30 Wherever radiographs are not accepted on account of poor exposure, joints shall be 
re-radiographed and new film submitted for evaluation. Radiographs shall be taken 
again on joints after carrying out repairs. However, if the defect persists after first 
repair as per radiograph, carrying out radiography shall be repeated till the joint is 
made acceptable. In case the joint is not repairable, the same shall be cut, re-welded 
and re-radiographed at contractor’s cost.  

1.15.31 For carrying out ultrasonic testing of welded joints of large size tubes and pipes, it 
will be necessary to prepare the surface by grinding to a smooth finish and contour 
as desired by BHEL Engineer. The contractor’s scope of work include such 
preparation and no extra charges are payable for this. 

1.15.32 The welded surface irrespective of place of welding shall be cleaned of slag and 
painted at the center with primer paint to prevent corrosion at no extra cost towards 
this including supply of Paint for this purpose. All welds shall be painted with primer 
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as specified in the painting schedule, once radiography and stress reliving works are 
over.  

1.15.33 Welding of pressure parts, high tensile structural steel, Piping shall be done by 
certified high pressure welders who posses valid certificate and who are approved 
by BHEL Engineer. 

1.15.34 The contractor shall carry out the root run welding of all LP piping, valves by TIG 
welding method as specified in the Drg./ EWS. The contractor shall have to carry out 
full TIG welding of butt weld joints of tubes / pipes of lesser thickness if required. For 
oil system piping root run of all the butt joints shall be carried out by TIG welding 
only. 

1.15.35 For Stainless Steel pipe, welding procedure will be as per BHEL site Engineers 
directive. During the root runs of stainless steel joints, if required, the contractor shall 
carry out purging the pipes with inert gas before and during welding. Duplex 
Stainless Steel Welding if any to be carried out within the quoted rate. 

1.15.36 Such of those consumables as indicated as “Consumables provided by BHEL” shall 
alone be provided to the contractor by BHEL free of charge. Any excess requirement 
shall be arranged by the contractor/BHEL at contractor’s cost. Other indigenous alloy 
steel, stainless steel and carbon steel filler wires and all electrodes are to be 
arranged by the contractor at his cost. Other consumables, filler wires, electrodes, 
gas etc. are to be arranged by the contractor at his cost. Weight of above BHEL 
supplied welding consumables will not be considered for any payment. 

1.15.37 It may also become necessary to adopt inter layer radiography / MPT / UT depending 
upon the site/technical requirement necessitating interruptions in continuity of the 
work and making necessary arrangements for carrying out the above work. The 
contractor shall take all this into account and quote the price inclusive of all such 
work and radiography. 

1.15.38 Pre-heating / post heating and stress relieving after welding are part of erection work 
and shall be performed by the contractor in accordance with the instructions of BHEL 
Engineer. Contractor shall arrange to supply heating equipment with automatic 
recording devices. Also the contractor shall have to arrange for the labour, all heating 
elements, thermocouples, compensating cables, insulation materials like mineral 
wool, asbestos cloth, ceramic beeds, asbestos rope, etc. required for the heat 
treatment and stress relieving works. During the heat/stress relieving operations, the 
temperature required, by attaching thermocouples and recorded on a continuous 
printing type recorder. All the recorded graphs for the heat treatment works carried 
out shall be got signed by BHEL Engineer prior to the commencement of each cycle 
and handed over to BHEL on completion. The graphs will be the property of BHEL. 
The contractor has to provide (Thermo chalks) temperature recorders, thermocouple 
attachment units, graph sheets, etc., required for the job and maintain them in good 
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condition. The field joints are to be radio graphed and preheating and post weld heat 
treatment to be done as per BHEL procedure and manuals. 

 
1.15.39   Any discrepancy in process, procedures provided BHEL engineer decision is final. 

 
1.15.40 Please refer the “FIELD / ERECTION WELDING SCHEDULES” published as a part 

of this booklet 
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VOLUME-IA   PART – I   CHAPTER – XVI 

COATING & WRAPPING 
 
The scope of the work will comprise of but not limited to the following: 

COATING & WRAPPING for buried piping wherever applicable shall be done as 
follows. 
 

1.16.1 The external surfaces of the buried pipes shall be thoroughly cleaned by blast 
cleaning/any other method approved by BHEL site for free of rust, weld scales, burns 
etc., before start application of anti-corrosive coats. Kerosene, solvent or other 
cleaning material should not be used for external cleaning of the pipes. The above 
work shall be carried out to the satisfactory of BHEL engineers or as instructed by 
BHEL engineers. 
 

1.16.2 The entire length of pipe shall be cleaned and coated leaving the end about 230 mm 
for joints, which shall be coated manually after laying in the trench, welding and 
testing the pipe. 
 

1.16.3 Coating & Wrapping of site joints shall be done after completion of weld and / or 
flanged connections and after completion & approval of Hydro testing. Materials 
required for coating, wrapping and consumables required for cleaning operations are 
to be arranged by the contractor within the quoted rate.  
 

1.16.4 The materials used for coating and wrapping are 
a.   Coating Primer (Coal Tar Primer) 
b.   Coating Enamel (Coal Tar Enamel) 
c.   Wrapping Material 
 

1.16.5 All primer / Coating / Wrapping materials and method of application shall conform to 
IS 10221 & AWWA –C–203. 
 

1.16.6 Number of coats and wraps, minimum thickness for each layer of application shall 
be as per IS-10221 and shall be decided based on soil corrosive / resistivity. 
However the total thickness of completed coating shall not be less than 4 mm, that 
includes anti corrosive tape of 4 mm thick. 
 

1.16.7 Alternatively the anti-corrosive protection can consist of anticorrosive protection 
tapes. Material and application of tapes shall conform to IS 15337:2003 &  AWWA – 
C – 203. These tapes shall be applied hot over the coal tar primer. The total thickness 
of the finished protective coating shall be 4 mm minimum. The required above 
mentioned tapes are to be provided by the contractor at his cost. 
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1.16.8 Tests to be carried out after application – (a) Bond / Adhesion test (b) Holiday test. 
The preservative paint, anti-corrosive tape, all the required consumables, T&Ps and 
the instruments required for the above application and testing are to be arranged by 
the contractor at his cost. 
 

1.16.9 All the provisions for bed preparation / laying the pipe / application of primer / coating 
/ wrapping with tapes etc., as indicated above are applicable for buried galvanized 
steel (GI) pipes also. 
 

1.16.10 Tape shall be wraped in  accordance  with  the  manufacturer's  recommendation in  
a  manner  that  shall  meet  the  adhesion  and  holiday  detection  requirement.  In  
no  case  the  overlap  per  single  wrap  is  less than 12.5 mm.  

 
1.16.11 All the application shall be based on Manufacturer’s and BHEL guidelines. 

 
 

Corrosion Protection Tape coating 
 
Materials 
 
All underground steel pipes shall be protected with external corrosion Protection Tape.   
  
Coating shall be coal tar based tape coating materials confirming to AWWA C203. Tape shall  
be  coal  tar  component  supported  on  fabric  of  organic  /  inorganic  fibres.  The  fibre  
shall  be thoroughly coated and completely covered on both sides with coal tar component. 
The tape shall  be  supplied  in  standard  width  and  rolls  shall  be  wound  on  hollow  cores  
of  standard diameter. The material shall have enough mechanical strength and dimension 
stability. As far as possible the fabric shall be thin, flexible, uniform and composed of glass 
fibres in an open structure bonded with a suitable inert material compatible with coal tar.  
  
 The primer shall be a coal-tar or suitable resin product. The primer shall consist of chlorinated  
rubber  synthetic  plasticizer  and  solvents.  These  primers  shall  be  suitably  compounded  
to produce  a  liquid  coating  which  may  be  applied  by  brushing  or  spraying  and  which  
shall produce effective bond between the metal and subsequent coating of coal tar tape.  
Primer should not contain benzol or other toxic and/or highly volatile solvents, added pigments 
or inert fillers or other substances and shall show no tendency to settle out in containers.   
  
Where  the  soil  is  corrosive  in  nature,  Cathodic  protection  shall  be  given.  If  soil  
resistivity  is  greater than 5000 ohm-cm, cathodic protection is generally not required 
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Application Procedure 
 
Cleaning, blasting and protection after blasting  
  
Before  the  metal  is  blast  cleaned,  all  oil  and  grease  on  the  surfaces  shall  be  
thoroughly removed  by  flushing  with  a  suitable  solvent  (such  as  xylene  or  1,1,1  
trichloroethane)  and wiping with clean rags.  The use of dirty or oily rags or dirty solvent shall 
not be permitted.  All foreign  matter  not  removable  by  blast  cleaning  shall  be  removed  
by  suitable  means.  Blast cleaning  operations  shall  remove  all  rust,  scale  and  other  
impurities  from  the  surface, exposing  base  material,  presenting  a  greyish  matte  
appearance.    Slight  shadows,  strata  or discoloration  caused  by  rust  stains  or  mill  scale  
oxides  need  not  be  removed.    Blasted surfaces that rust before a priming coat has been 
applied shall be cleaned of all rust by buffing or wire brushing, or shall be reblasted.  Adequate 
air separators shall be used to effectively remove all oil and free moisture from the air supply 
to the blaster.  
  
 After being cleaned, the pipe shall be protected from and be maintained free of oil, grease 
and dirt that might fall on the pipe before it has received its coal tar tape.  During blast 
cleaning, any pipe found to show pits shall be set aside immediately, pending examination by 
the Owner for acceptance, reconditioning or rejection. 
 
Priming and Application of coal tar tape  
  
  All  blasted  surfaces  shall  be  primed  immediately  following  blasting  and  cleaning.    The  
surfaces be dry at the time the primer is applied and no primer shall be applied during rain  
unless the pipe to be primed is protected from the weather by suitable housing.  
  
  The use of coal tar primer that has become fouled with foreign substance or has thickened  
through evaporation of the solvent oil shall not be permitted.  The application of primer shall  
be  hand  brushing,  spraying  or  other  suitable  means  and  shall  be  in  accordance  with  
instructions  for application, as supplied by the manufacturer.  The apparatus to be used for  
application of the primer shall be acceptable to the Owner.  Spray gun apparatus to be used  
shall include a mechanically agitated pressure pot and an air separator that shall remove all 
oil and free moisture from the air supply.  
  
After  application,  the  primer  coat  shall  be  uniform  and  free  from  floods,  runs,  sags,  
drips, holidays  or  bare  spots.    Any  bare  spots  or  holidays  shall  be  recoated  with  an  
additional application  of  primer.    All  runs,  sags,  floods  or  drips  shall  be  removed  by  
scraping  and cleaning, and the cleaned area shall be retouched or remedied by reblasting 
and repriming.  Suitable measures shall be taken to protect the wet primer from contact with 
rain, fog, mist,  spray, dust or other foreign matter until completely hardened and tape applied.  
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  The minimum and maximum drying times of the primer or the period between application of  
primer and application of coal tar tape, shall be in accordance with instructions issued by the  
manufacturer.  
  
 If the coal tar tape is not applied within the allowed maximum time after priming, the pipe 
shall be reprimed with an additional light coat of primer or the entire prime coat shall be 
removed by reblasting and the pipe reprimed.  
  
The  cleaning  and  priming  operation  may  be  carried  out  in  the  Contractor's  workshop  
or  on site.    The  entire  pipe  length shall be cleaned but the ends of the pipes shall be left 
without coating for a distance of 230 mm for joints, which shall be coated and wrapped 
manually on site after laying, welding and testing the pipes.  
  
  Tape application should fallow as soon as the primed surface is tacky. Tape shall be wraped  
in  accordance  with  the  manufacturer's  recommendation  in  a  manner  that  shall  meet  
the adhesion  and  holiday  detection  requirement.  In  no  case  the  overlap  per  single  
wrap  is  less than 12.5 mm. Two coats of coal tar tape coating shall be applied. A suitable 
primer as per manufacturer's recommendation shall be applied between the wraps. Air 
pockets or bubbles between the pipe and tapes or between tapes are to be avoided and tape 
shall be in perfect contact with the primed steel. 
 
Scope Matrix for Wrapping & Coating of Underground Pipes: 
 

Sl 
No. 

System Qty Scope of supply 
[Coal Tar Primer + Coal 
Tar enamel + Wrapping 
material] 

Application of 
[Coal Tar Primer + 
Coal Tar enamel + 
Wrapping 
material] 

1 LP PIPING Full Contractor Contractor 

3 PT-RO-DM 
System 

Full Contractor Contractor 

4 Piping for Fire 
Protection system 

Full Contractor Contractor 
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VOLUME-IA   PART – I   CHAPTER – XVII 

HYDRAULIC TEST 
 
1.17.1 All lines contractor has to arrange Hydraulic Test pump / Hand Pump for Hydro test 

at his cost. 

1.17.2 Contractor shall lay all necessary electric cables and switches etc. required for the 
hydraulic tests and other tests, flushing etc., and maintain the system till the tests 
are completed satisfactorily.  

1.17.3 Contractor  at his cost shall lay all necessary temporary piping, install the pumps, 
blanks, valves required for the test, pressure gauges etc. Required pipes, valves, 
plates etc., will be given by BHEL. Temporary piping, pumps, valves, flanges, blanks 
etc shall be removed by him and returned to BHEL. All thermo well points are to be 
seal welded, with plug in position. All Temperature Element points are to be provided 
with blanks and welded. Necessary blanks will be provided by BHEL. 

1.17.4     All the tests shall be repeated till all the pipelines to satisfy the requirements / 
obligation of BHEL to their customer. As far as the hydraulic pressure test is 
concerned, the same shall be conducted to the satisfaction of BHEL / Customer 
Engineers. Any rectifications required shall have to be done / redone by the 
contractor at his cost.  

1.17.5      In general HT of piping shall be performed after all eventual pipe branches have 
been completed and valves installed. Should it be required to hasten erection work, 
pressure tests may be performed by sections. For this scope of work, the erected 
pipe lines shall be hydraulically tested as per site requirement in segments. For 
conducting hydraulic test, both ends of pipe lines shall be blanked by welding of 
plates. Only one or two set of plates and structural materials for blanking required 
for one segment will be provided by BHEL free of charge. After completion of 
hydraulic test in one segment, the same plates are to be cut and removed and 
utilized / welded on the other segment of the pipe lines, to carry out the hydraulic 
test for the respective segments. No separate plates for blanking for each segment 
will be provided. After completion of Hydraulic test, the required edge preparations 
shall be carried out on the end of pipe lines and to be welded with the respective 
pipe lines. In such cases joint connection shall be checked during a final and 
additional test, if required. The contractor shall note this aspect and quote 
accordingly.  

1.17.6     During hydraulic test, the pipes being tested shall be isolated from the equipments 
to which they are connected. 
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1.17.7     Openings on piping for pressure / temperature impulse connections shall be fully 
closed during the test to prevent dust or foreign matter entering into the instrument 
piping inadvertently. 

1.17.8   Hydraulic test is to be carried out for buried piping also. Where  the  length  of  laid  
and  welded  pipe  is  more, pressure  test  is  to  be  conducted  in  sections, blanked 
at  both  ends. All arrangements  for  Hydro test  like pumps, piping, valves, blanks, 
pipe connections, etc.,  are  to  be  arranged  by  contractor  within  the  quoted  rate. 
The  section  of  the  pipe  can  be  closed  and  back  filled  for  the  portion  of  the  
pipe  hydraulically  tested  and cleared. 

1.17.9   Hydro Test of all the lines shall be as per approved drawings 

1.17.10  Test records shall be made for pressure testing of above piping system.   These 
records shall contain the following information: 

Date of test 
Identification of piping tested 
Test fluid 
Test pressure 
Approval of the Engineer.  
 
Note: Refer P&ID drawings for conduction of hydro test, if details are not 

available the decision of BHEL is final. 
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VOLUME-IA   PART - I        CHAPTER- XVIII 

Testing and Commissioning 
 

TESTING , PRE – COMMISSIONING & COMMISSIONING AND POST 
COMMISSIONING 
 
The Contactor shall carry out all the required tests and pre-commissioning and 
commissioning activities required for their successful and reliable operation.  
 

1.18.1 The scope of pre-commissioning activities cover installation of all necessary 
equipment including temporary piping, supports, valves, blanking, pumps, tanks, with 
access platforms valves, along with accessories required for hydro test, chemical 
cleaning (Acid cleaning of piping / alkali flushing), steam blowing or for any other tests. 
The scope also covers the offsite disposal of effluents. The area for effluent disposal 
shall be provided by BHEL within the plant premises 

1.18.2 All items / materials required for conducting pre-commissioning and commissioning 
tests will be supplied by BHEL. However fabrication, servicing, erection, dismantling 
and returning of the same to stores are the responsibility of the contractor who is 
erecting the equipment / piping. The contractor may note that no separate payment 
shall be released for any temporary works that are to be carried out for conducting 
pre-commissioning and commissioning tests. Bidders are advised to include expenses 
on temporary works along with the rates being quoted by them. Broadly the work on 
temporary systems will be as under erection etc. of all temporary piping including 
valves, tanks, pumps, electrical control panel and cabling along with insulation and 
supports are to be carried out as part of work. Contractor will be responsible for their 
operation and any servicing required during the pre-commissioning activities. He will 
also service the equipment and handover the equipment to the other agency for further 
erection / commissioning activities. All the pumps, motors and electrical control panels/ 
switch gear, valves and actuators will be furnished to the contractor after due servicing. 

1.18.3 It shall be the responsibility of the contractor to provide various categories of workers 
in sufficient numbers along with Supervisors during pre commissioning, 
commissioning and post commissioning of equipment and attending any problem in 
the equipment erected by the contractor till handing over. The contractor will provide 
necessary consumables, T&Ps, IMTEs etc., and any other assistance required during 
this period. Association of BHEL’s / Client's staff during above period will not absolve 
contractor from above responsibilities. 

1.18.4 In case, any rework is required because of contractor's faulty erection, which is noticed 
during pre-commissioning and commissioning, the same has to be rectified by the 
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contractor at his cost. If any equipment / part is required to be inspected during pre-
commissioning and commissioning, the contractor will dismantle / open up the 
equipment / part and reassemble / redo the work without any extra claim. 

1.18.5   During commissioning, opening / closing of valves, changing of gaskets, re-alignment 
of rotating and other equipment, attending to leakage and adjustments of erected 
equipment may arise. The contractor has to carry out these works at his cost by 
providing required manpower in all the three shifts. The finally accepted price / rates 
shall also include all such work. 

1.18.6 The valves will have to be checked, cleaned or overhauled in full or in part before 
erection, after acid cleaning, steam blowing and during commissioning as may be 
necessary. Experienced technicians shall be arranged by the contractor at his own 
cost. 

1.18.7   The contractor shall carry out cleaning and servicing of valves and valve actuators 
prior to pre-commissioning tests and / or trial operations of the plant. A system for 
recording of such servicing operations shall be developed and maintained in a 
manner acceptable to BHEL Engineer to ensure that no valves and valve actuators 
are left un-serviced. Wherever necessary as required by BHEL Engineer, the 
contractor shall arrange to lap / grind valve seats. 

1.18.8  Transportation of oil drums from customer’s BHEL’s stores, filling of lubricants and 
filling of oil for flushing and first filling and subsequent topping up during 
commissioning and post commissioning is included in the scope of this contract. The 
contractor shall have to return all the empty drums to the customer / BHEL stores. 
Similarly transport of chemicals for various pre-commissioning activities / processes 
mentioned in the above clauses and returning of remaining and / or the empty 
containers of the chemicals to customer / BHEL stores is the responsibility of the 
contractor. 

1.18.9  During the initial stages of work, trenches for draining water may not be available for 
alkali flushing or mass flushing for discharging and draining the system and piping. 
Necessary low point drains and temporary piping for this will have to be erected by 
contractor from materials provided by BHEL. 

1.18.10 Overhauling,  cleaning, Servicing of tanks,  pumps,  equipments,  valves, during 
erection and commissioning stages are in the scope of work.  

1.18.11 Contractor may have to replace old / damaged gaskets / packing etc. for equipments 
and the same shall be carried out by contractor as per requirement. Gaskets/packing 
required for replacement will be provided free of cost by BHEL. 

1.18.12 In case any erection defect is detected during tests, trial runs and commissioning 
such as loose components undue noises or vibration strain on connected equipment 
steam or oil or water leakage etc. the contractor shall immediately attend these 
defects and take necessary corrective measures. The parts to be replaced shall be 
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provided by BHEL free of cost. If the insulation is to be removed to attend any of the 
defects the cost of removal and reapplication of insulation should be borne by the 
contractor. 

1.18.13 All temporary supports shall be removed in such ways that pipe supports are not 
subjected to any sudden load. During hydraulic testing of pipes, all piping having 
variable spring type supports shall be held securely in place by temporary means 
while constant spring type support hangers shall be pinned or blocked solid during 
the test. 

1.18.14 The contractor shall carryout the required tests on the equipments and the pipelines 
such as gas tightness test / air tightness test, kerosene test, hydrostatic testing of 
the equipment/piping etc., and rectify all the defects caused due to contractor's fault 
at his own cost. Compressed air for pneumatic testing is to be arranged by 
contractor. 

1.18.15 The contractor shall carryout any other test as desired by BHEL Engineer on erected 
equipment covered under the scope of this contract during testing, pre-
commissioning, commissioning, and operation, to demonstrate the completion of 
any part or whole work performed by the contractor. 

1.18.16 All the tests shall be repeated till all the equipment satisfy the requirement of BHEL 
/ Customer. As far as the hydraulic pressure test is concerned and same shall be 
conducted to the satisfaction of Boiler Inspector wherever applicable. Any 
rectifications required shall have to be done / redone by the contractor at his cost. 

1.18.17 All required tests (Mechanical and electrical) indicated by BHEL and their clients for 
successful commissioning are included in the scope of these specifications. These 
tests / activities may not have been listed in these specifications. Specialized test 
equipment, if any, shall be provided by BHEL/ its client free of hire charges. However 
contractor has to take proper care of the equipment issued to him. 

1.18.18 All the tests may have to be repeated till all the equipment satisfy the requirement / 
obligation of BHEL at various stages. The contractor shall do all the repairs for site-
welded joints arising out of the failure during testing. 

1.18.19  Contractor shall cut / open works if needed, as per BHEL engineer’s instructions 
during commissioning for inspection, checking and make good the works after 
inspection is over. This contingency shall be included within the quoted value.  

1.18.20  Contractor to provide necessary commissioning assistance from pre-commissioning 
state onwards and up to continuous operation of the unit & handing over to customer. 
The category of personnel to be as per site requirement and to meet the various pre-
commissioning and commissioning programme made to achieve the schedule 
agreed with customer. 

1.18.21 It is the responsibility of the contractor to provide necessary manpower, tools, tackles 
and consumable till the completion of work under these specifications including for 
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trial operation, even if commissioning of Unit and the other equipments is delayed 
due to reasons not attributable to the contractor. 

1.18.22  After synchronization, the commissioning activities and trial operations will continue 
upto handing over. It shall be the responsibility of the contractor to provide various 
categories of workers in sufficient numbers as per the work requirement along with 
supervisors including necessary consumables, tools, etc. during this period. The rate 
quoted shall include all these contingencies also. Requirement of manpower shall 
be mutually agreed between BHEL Engineer and contractor based on site 
conditions.The various categories of workers required for pre-commissioning, 
commissioning and post–commissioning activities are as follows. 

a. Pipe fitters  

b. Mill Wright Fitters 

c. HP / Structural welders 

d. Riggers 

e. Unskilled workers 

f. Supervisors 

g. Electricians 
h. Any other category of workers as may be required 

 Further in addition to the above, contractor has to arrange the following manpower 
exclusively for assisting BHEL commissioning engineers during stabilization and 
trial operation period. This manpower will be directly controlled by BHEL 
commissioning engineers only. Requirement of manpower shall be mutually 
agreed between BHEL Engineer and contractor based on site conditions. 

 
 It shall be specifically noted that the contractor may have to work round the clock 

during the pre-commissioning, commissioning and post-commissioning period 
along with BHEL Engineers and hence considerable overtime payment is involved. 
The contractor's quoted rates shall be inclusive of all these factors.  

1.18.23 It shall be specifically noted that the contractor and employees of the contractor may 
have to work round the clock during the pre-commissioning, commissioning and 
post-commissioning period along with BHEL Engineers / customer officials. Hence 
contractor’s quoted rate shall take into consideration of all expenses that will be 
incurred for such arrangement of personnel including engineers / supervisors. 

1.18.24 The valves, dampers, actuators etc. will have to be checked cleaned and overhauled 
in full or in part before erection, after acid cleaning, steam blowing and during 
commissioning as maybe necessary. 
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1.18.25   During commissioning any improvement / repair / rework / rectification / fabrication 
/ modification due to design improvement / requirement is involved, the same shall 
be carried out by the contractor promptly and expeditiously. 

1.18.26   Contractor at his cost shall lay all necessary temporary piping, install the pumps, 
blanks ,valves pressure gauges etc required for the test,. Contractor shall also lay 
the temporary pipelines with fittings, accessories and erection / commission pumps, 
tanks and other installations as instructed by BHEL Engineer for the purpose of 
chemical cleaning / alkali flushing / steam blowing / steam washing / steam flushing 
/ water flushing / water washing / oil flushing etc., of piping and other equipments. 
Necessary, materials for this will be provided by BHEL. Temporary piping, fittings, 
accessories, pumps, valves, flanges, blanks etc shall be removed by him and 
returned to BHEL.  

1.18.27 After the chemical cleaning has been successfully completed,  removing all 
temporary piping, fittings of tanks etc., Checking all the valves for any accumulation 
of foreign materials, welding the valves, pipes which were cut and cleaning, re-fixing 
as per BHEL Engineer’s instructions is within the scope of work/ specification. 

1.18.28 Overhauling / cleaning / servicing of valves, pumps, fittings in temporary system and 
acid cleaning tanks etc prior to the above operations / activities will also be carried 
by the contractor at his cost.  

1.18.29 Replacing / changing mechanical / other seals, removal and cleaning / replacing of 
filters etc. during pre-commissioning / commissioning stage is within the scope of 
work.  

1.18.30 Replacing / Cleaning and servicing of all the filters / strainers of the erected 
equipments during pre-commissioning / commissioning stage, in the system shall be 
done by the contractor within the accepted price.    

1.18.31 The contractor shall make all necessary arrangements including making of 
temporary closures / dummy on piping / equipment for carrying out the hydro-static 
testing on all piping, equipment covered in the specification at no extra cost. 

1.18.32 Hanger adjustment / re adjustment during erection, before and after Hydraulic Test, 
before and after steam blowing, during and after full load operation, are to be carried 
out by the contractor within Quoted Rate.   

1.18.33 Cleaning of oil tank as per the instructions of BHEL Engineer before and after oil 
flushing is responsibility of the contractor.  

1.18.34 Pre commissioning of oil lines includes oil flushing of the pipelines till the entire 
system and the pipelines are accepted as satisfactorily cleaned after inspection of 
sediments in the centrifuge bowl and laboratory tests of the oil samples taken from 
the system. After declaration of complete oil flushing of system including oil tank and 
coolers shall be completely drained thoroughly cleaned and refilled with fresh oil for 
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putting the set on operation. Before commissioning of oil system the pipelines should 
be hydraulically tested using the hydraulic test pump to the required pressure. 

1.18.35 All shaft journals and bearings shall be periodically inspected and preservation shall 
be done as per BHEL Engineer's instructions. 

1.18.36 The contractor shall carry out the trial run of motors including checking the direction 
of rotation in the uncoupled condition checking aligning and coupling the motor to 
the respective driven equipment. Before starting the motor, IR values of insulation 
shall be recorded and if found necessary the contractor shall dry out to improve the 
IR value at no extra cost.  

1.18.37 In case any erection defect is detected during various tests / operations trial runs as 
detailed above such as loose components undue noises or vibration strain on 
connected equipment steam or oil or water leakage etc. the contractor shall 
immediately attend these defects and take necessary corrective measures. If any 
readjustment and realignments are necessary the same shall be done as per BHEL 
Engineer's instructions. If any part needs repairs rectification and replacement the 
same shall be done by the contractor at no extra cost. The parts to be replaced shall 
be provided by BHEL free of cost. If insulation is to be removed to attend any of the 
defects the cost of removal and reapplication of insulation should be borne by the 
contractor.  

1.18.38 All the lubricant oils for flushing and during trial run of the equipment including first 
fill up, chemicals for detergent flushing, acid pickling / cleaning / trial run, Chemicals 
required for PT-RO-DM. System, etc., will be arranged by BHEL free of cost. 
Required manpower shall be provided by the contractor for handling, filling, emptying 
and re-filling etc., as part of the work without any extra cost, till the unit is handed 
over. Transportation of all the above shall be arranged by the contractor from BHEL 
store / yard to work site and returning of the empty barrels / drums to stores at his 
cost. Care should be taken to avoid any spillage / wastage. 

1.18.39 Necessary scaffolding and approaches for carrying out / conducting all the above 
shall also be within the scope of the contract.  

1.18.40 PT-RO-DM: Chemical required for pre-commissioning, commissioning & operation 
of the PT-RO-DM system has to be drawn from BHEL Stores/Bulk storage facility 
and handling, transport, filling & refilling has to be carried out by contractor within 
the quoted rates only.  

1.18.41 PT-RO-DM Plant is to be operated continuously. The contractor has to provide 
necessary man power for round the clock operation and consumables for continuous 
O&M of the plant till handing over of the plant (including during the trial operation 
period and performance test period), within the quoted rates only. 

1.18.42  Contractor at his cost shall lay all necessary temporary piping, install the pumps, 
blanks, valves required for the test, pressure gauges etc. Required pipes, valves, 
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plates etc., will be given by BHEL. Temporary piping, pumps, valves, flanges, blanks 
etc shall be removed by him and returned to BHEL. All thermo well points are to be 
seal welded, with plug in position. All Temperature Element points are to be provided 
with blanks and welded. Necessary blanks will be provided by BHEL. Wherever air 
vents are necessary for completion of HT successfully, the contractor has to carry 
out at his cost.  

1.18.43 Welding  and stress relieving of temporary blanks or suitably fixing temporary blank 
flanges with gaskets and fasteners and welding and providing suitable deaeration / 
venting / draining points with valves as per BHEL Engineer’s instructions, for 
performing hydro-test of piping and other equipments is within the scope of work. 
Gaskets, valves, fasteners will be provided free of cost by BHEL, Contractor shall 
cut steel blanks from steel provided within quoted rate. After completion of hydraulic 
test, welded blanks shall be cut and removed and weld burrs ground finished and 
cavities / scars of cutting weld filled and ground as per BHEL Engineer’s instructions. 
Seal welding of thermo wells and blanks of Temperature Element are to be removed 
by grinding only after steam blowing. 

1.18.44 The hydraulic testing of the equipment and piping, covered under this scope of work 
has to be carried out by the contractor as per instructions of BHEL Engineer. The 
contractor shall provide all facilities required for hydraulic testing. Filling pump of 
suitable capacity shall be arranged by the contractor at their cost Before hydraulic 
test, all the hangers are to be locked by locking pin/plate or temporary support. After 
completion of Hydraulic test, these are to be removed and all hangers are to be 
readjusted if required, to the desired valve within quoted valve. 

1.18.45 Replacing / cleaning of filters of the erected equipments and piping system etc., 
during pre-commissioning / commissioning stage is within the scope of work. 

1.18.46 Chemical cleaning will involve the installation of temporary piping, valves, cutting of 
some of the existing valves, placing the rubber, wedges in the valves, gagging of 
valves, and installation of temporary tanks for chemical and for mixing. Necessary 
temporary access platforms to mixing tank are to be made by the contractor. The 
dissolving tank, neutralizing tank etc. required for acid pickling will have to be 
fabricated by the contractor with in the quoted rate. Required materials will be 
provided by BHEL free of cost. Chemicals for chemical cleaning will be provided by 
BHEL and handling of chemicals & other consumables and other connected 
activities has to be carried out by the contractor at their cost. All other consumable 
would have to be provided by the contractor. 

1.18.47 Contractor shall lay all necessary electric cables and switches etc., required for the 
hydraulic test and other tests, flushing etc., and maintain the system till the tests are 
completed satisfactorily. 

1.18.48 Raw materials for all temporary piping necessary for conducting hydraulic test, 
chemical cleaning, steam blowing, flushing, effluent disposal etc., will be provided 
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by BHEL free of cost. However, fabrication servicing, erection and dismantling the 
same and return of the temporary piping, flanges, valves etc., to BHEL stores is the 
responsibility of the contractor without any extra charges. Charges for dismantling of 
temporary lines etc should be included with in the quoted Rates. 

1.18.49 During this period, though BHEL’s and customer’s staff will also be associated in the 
work, the contractor’s responsibility will be make available resources in his scope till 
such time the commissioned units are taken by the customer. 

1.18.50 During commissioning any improvement / repair / rework / rectification / fabrication / 
modification due to design improvement / requirement is involved, the same shall be 
carried out by the contractor promptly and expeditiously. 

1.18.51 The contractor has to provide required man power assistance during pre-
commissioning and commissioning checks of motor operated valves, actuators, 
control valves etc., without any extra charges. 

1.18.52 The valves, dampers, actuators etc., will have to be checked cleaned and 
overhauled in full or in part before erection, after acid cleaning, steam blowing and 
during commissioning as maybe necessary. 

. 
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VOLUME-IA   PART- I       CHAPTER-XIX 

Painting 
 
The scope of the work will comprise of but not limited to the following: 

 
FINAL PAINTING 

1.19.1   The scope of work shall also include supply and application of final painting of all 
the erected equipments as required and specified in the BHEL / Customer / 
Customer Consultant’s painting specification mentioned under this booklet that 
forms the part of this tender for the components of all LP piping equipments. 

1.19.2   Though Pipes with Glass Flake Coating (Sea Water Intake Piping & CT Blow down) 
will be supplied, at open ends of each pipe upto 230 mm length (on both sides), 
the Glass Flake Coating will not be done to facilitate welding while supplying the 
pipes. Hence the scope of this contract includes surface cleaning, supply and 
application of Glass Flake coating for the welded portion of the pipes upto the 
maximum of 230mm length or HAZ on both sides of the joint. 

1.19.3   Surface cleaning and painting of the internal and external surface of piping shall be 
carried out by the contractor as per the painting schedule. In case of pipes supplied 
without painting, the pipes to be suitably cleaned with sand blasting/shot blasting 
or any other method approved by BHEL, before application of paint. 

1.19.4   In the case of steel fabricated items, raw steel after fabrication has to be cleaned 
and subsequent painting to be carried out. 

1.19.5   All the exposed metal parts of the equipments including piping, structures, hangers 
etc., wherever applicable after installation unless otherwise specified the surface 
protected, are to be first painted with at least one coat of suitable primer and 
required number of finish coats as indicated in the Painting Specification which 
matches the shop primer paint used, after thoroughly cleaning the dust, rust, 
scales, grease oil, and other foreign materials by wire brushing scrapping and 
chemical cleaning and the same being inspected and approved by BHEL 
engineers for painting. Afterwards the above parts shall be finished with as per the 
instructions of BHEL/Customer official. 

1.19.6   All welded joints should be painted with anti-corrosive paint, once radiography and 
stress relieving works are over.  

1.19.7   Paint shall be applied by brushing or by spray painting as per the instruction of 
BHEL Engineer. It shall be ensured that brush marks are minimal.  
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1.19.8   If needed and insisted either by BHEL / Customer in certain cases, spray painting 
has to be carried out within the Quoted rates. Spray painting gun and compressed 
air arrangement has to be made by the contractor himself. 

1.19.9    Before applying the subsequent coats the thickness of each coat shall be 
measured and recorded with BHEL / Customer. 

1.19.10 Paint used shall be stirred frequently to keep the pigment in suspension. Paint 
shall be of the ready mix type in original sealed containers as packed by the paint 
manufacturer. No thinners shall be permitted. Paint manufacturer’s instructions 
shall be followed in method of application, handling, drying time etc., 

1.19.11 The scope of painting includes application of colour bands, lettering the names of 
the systems equipments; tag Nos of valves, marking the directions of flow and 
other data required by BHEL within the quoted rate. 

1.19.12 All surfaces shall be thoroughly cleaned, free from scales, dirt and other foreign 
matter. Each coat shall be applied in an even & uniform film free from lumps, 
streaks, runs, sags and uncoated spots. Each coat (Primer, intermediate, finish) 
shall have a minimum thickness of dry film thickness (DFT) in microns and the 
DFT of finish paint shall not be less than the specified. Necessary instrument for 
measuring the thickness of paint applied is to be arranged by the contractor. 

1.19.13  Finish coat paint, No of coat and DFT shall be as indicated in the painting 
specification enclosed in this tender / relevant BHEL document/ customer’s 
specifications. The painting specification which is forming part of this tender as in 
TCC shall be used as guidelines to be followed. 

1.19.14 The actual colour to be applied shall be approved by the customer before starting 
of actual painting work. 

1.19.15 Primer & finish paint shall be of reputed paint supplier approved by BHEL / 
Customer. Contractor has to procure paints from the BHEL / Customer approved 
agencies only, and the paints should be as per the customer painting specification. 
The quality of the finish paint shall be as per the standards of IS or equivalent as 
approved by BHEL / Customer. Before procurement of paint the contractor has to 
obtain the clearance from BHEL authorities. 

1.19.16 No paint shall be applied when the surface temp is above 55 deg. Centigrade or 
below 10 deg. Centigrade, and when the humidity is greater than 90% to cause 
condensation on the surface or frost / foggy weather. 

1.19.17 Before commencement of final painting, contractor has to obtain written clearance 
from BHEL / Customer for effective completion of surface preparation. 

1.19.18 Before applying the subsequent coats, the thickness of each coat shall be 
measured and recorded with BHEL / Customer. 
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1.19.19 Required paints, thinner other consumables such as wire, brush, etc. shall have to 
be arranged by the contractor at their own cost. The required manpower, other 
required consumables, T & P etc. shall be provided by the contractor within the 
quoted rate. The arrangement of primer/paint will be in contractor’s except where 
clearly mentioned as BHEL scope. 

1.19.20 The contractor shall effectively protect the finished work from action of weather 
and from damage of defacement and shall cover the finished parts, then and there, 
for their protection. 

1.19.21 Necessary scaffolding, required for painting of surfaces at various locations/ 
elevations shall be arranged by the contractor at their own cost. All the materials, 
required for scaffoldings shall be arranged by the contractor at their own cost. 

1.19.22 PRESERVATION / TOUCH UP PAINTING  

1.19.22.1 Due to atmospheric conditions erected materials are likely to get rusted 
more frequently. It is the responsibility of the contractor to preserve the 
erection materials drawn from stores for erection till these are 
commissioned and handed over to customer. The required consumables 
for this purpose like paint, thinner, rust converter compound (Ruskill or 
Ferropro) or any other equivalent shall be arranged by bidder. However, 
the contractor should also arrange other consumables like wire brushes, 
emery paper, cotton waste, cloth etc., at their cost. The contractor should 
ensure that the materials are not rusted on any account till they are handed 
over to customer. The decision of the BHEL Engineer is final with regard to 
frequency of application of paint and rust converter compound.    

1.19.22.2  Mostly the equipment / items/ components will be supplied with one coat 
of primer paint and one coat of finish paint. However during storage and 
handling, the same may get peeled off / deteriorate. All such surfaces are 
to be thoroughly cleaned and to be touch up painted with suitable approved 
primer and finish paint matching with shop paint / approved final colour. 
Besides above two coats of approved primer paint is to be applied on all 
the bare / unpainted surfaces.  

1.19.22.3 Contractor shall carryout cleaning and preservation / touch up painting for 
the materials / equipments under this tender specification right from pre- 
assembly  stage to till the equipment is cleared for final painting. 

1.19.22.4 Any equipment which has been given the shop coat of primer shall be 
carefully examined after its erection in the field and shall be treated with 
touch up coat of red oxide primer wherever the shop coat has been 
abraded, removed or damaged during transit / erection, or defaced during 
welding. 
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1.19.22.5 Equipment / items/ components supplied during storage and handling, may 
get peeled off / deteriorate. All such surfaces are to be thoroughly cleaned 
and to be touch up painted with suitable approved primer and finish paint 
matching with shop paint / approved final colour.   

1.19.22.6 Paint Schedule enclosed as part of this booklet 

1.19.22.7 Paint Supply and application Matrix 

Sl 
No. 

System Qty Scope of supply 
[PRIMER+PAINT] 

Application 
of [PRIMER 
+PAINT] 

1 LP PIPING Full Contractor Contractor 

3 PT-RO-DM 
System 

Full Contractor Contractor 

4 Piping for Fire 
Protection system 

Full Contractor Contractor 

 
NOTE: 
A.  DFT Check is to be carried for measuring the thickness of paint as a sampling method  
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1 VOLUME-IA   PART – II   CHAPTER 1  
CORRECTIONS / REVISIONS IN GENERAL CONDITIONS OF 

CONTRACT AND FORMS & PROCEDURES  

 
 

Sl. No.: 1  
Clause No. 10.5 on RA Bill Payments, in Special Conditions of Contract (SCC), Volume-
IB, Book-II, is revised as under: 
“The payment for running bills will normally be released within 30 days of submission of running bill 
complete in all respects with all documents. It is the responsibility of the contractor to make his own 
arrangements for making timely payments towards labour wages, statutory payments, outstanding 
dues etc., and other dues in the meanwhile.” 

  












  

  

  

  
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












 



  

  











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



























 

  

   












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

















 



 













 

 

 

 

 



 

 

 

 

 

 

 









 

 



 





 

 

 

 

 









 



 

 



 

 

 




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







 

 





 

 

 

 

 

 

 

 

 

 

 

 

















 

 

 

 



 

 



 




























           

          

           


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






 




 

 

  

  

  

  

  

  

  

  

  

  

  

  
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  

  



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














  











  






  

  


























  















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






















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

  







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




 

 

 

 



 



 



 



 

 

 



 

 

 

 



 
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












 




 

 







 






















                






           



           



 



 
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      

 

  








 







 




 


 







 

 




 

















 




 

 



 









 











 







 






 





 

 



 





     




 


   

 



  



     







  

    





















 




 

 



  







 








 


 


  



 

 



  



 

                 





 

 



 



 

 
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
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




 

  

   





  

  

   

  

   

  

  


 


 



  

  

   

  

  

  



  


  

  

  

  

 








 
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
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

 






 

 

 

 


 





 

 

 




 


 


 

  

 



 


 


 

                 





   




 


 

 

 



 
















 




 

 





 





 


 


 



 

 

  




 


 

 

 

 


 


 



 



  



 

 

 

  




 


 






 

 

















 




 

 

 

 

 


 


 

 

 

 

 

 


 


 



 

 

 

 

 


 


 




 


 


 


 



 



 


                 







 

















 




 

 



 


 




  
  

  

  
  

  


  



  
  


 


  
  
  
  
  
  
  

  


 

 

 


 






 


 






 

 

 

 

 

 

 

 

 

 
















 




 

 

 



 

 

  

          

     




 


  




 

 

 



 

 

 

 

 


 





 

 
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





 


 



 





 


















 




 

 

 




                     












  

  

  




 

  

  

  

  

  




 

  

  

  

  

  

 


  

  

  

 









 











 

 

 
















 




 

 

 

 

 




 


 













 

  



 



 



 






 


 


 









 









 










 
















 




 

 

 


 


 

 

       



                    








 









 


 

                 



 

                   







 


 


 




             





 



                   

             

 



 


















 




 

 

 

 

 

 



  



 



 




 


 



 



 



   



 



 

 






 


  



 





                 





                  









 
















 




 

 

 



   





 



 



 

 

 

 

 

 

 




































 














 


















 




 

 

 



 

 





  



 



 



 




 


              



  






   






             




 


                

 





                  

        

 



 


 


 


















 




 

 

                  



 

 

 

 



 



 



 

 

 



 

 



 




 


              

      








 


 

 

 

 

 







 


 

 



 

 
















 




 

 





 


 

 

 

 




 


 

 

 

 

 




 


 

 

 

 




 




 


 



 







 



 

 

 



 

 


















 




 

 

 

 

 

 

 

 



 

 



 

                










 


 



 

 

 

 

 





 


 



 

 

 

 

  

 

 

 

 

 

 

 
















 




 

 

 


 



 

 

 

 

 

 

 

 

 




 


  



 



 

 

 



 

 




 




 



    






 


 



 

  

              



 

 
















 




 

 

 



       





 

 

 

 

 

 



 




 


   

  

              









 









 

 

 

 









 


                    

                 



 
















 




 

 

 


 

 



 

        



 




 


 



 

 

 

 



  

 






 


 



 

 

 

 

 

 

 

 

  

 

 




 


 



 

 
















 




 

 

 



 

 




 


 

 

 

 

 

 




 


 

 

 








 


 











 









 

 



 

               


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



 



 


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



 



 



    

    

               



   

      

               



 



 


















 




 

 

 













 



  

  

  

  

  

  

  

  

   

  

  

  

 




  

 




  

  

  

  




  


  





 







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







 

 

 

 

 

 

 

  







 

  

  

  

  

 

 

 

 





















    

 

 



 

 

 

 





 

 

 

 

 

 

 



 

 









   

































 
















 



  

  

  

  

  

  

  

  

   

  

  

  

 




  

 




  

  

  

 




  


  



















 







 




























 



 








  


























   

   









 





 

 

 



     

 

 












































































 
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
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
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





















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























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








































































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 

 






 



 





 



    

    





 







 







 







 







 



    

    



    







  



    







  



   




   








 









 









 





   








 









 









  







  







  



    
















 



 

    

    

    

    

    





 



    

    

   

   





 









 









 



    

    

    





 



  






   








 







 



   




    

    

    





 





    

    

    

    

    





 







 



    



    





 

 














 



 





  







 



    





 







 



    





 







  







 







  







 



    









 







 



    

    




 


    





 







 



    

    

    

    

    

    



 

 










 

 







 

 




      

      

      

     

      



   







   

 

 

 

 





 













 





 

 

 

 

 


    



     

    




    





    

    

    



   







 

 




     

   

      

      

      



   







   

 

 

 

 

 

 

 

 





 

 

 

 

 

 


    



    

     




    






    

         

        





   







 

 




     

   

      

      

      



   







   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


    



    

     




    




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