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1.0 SCOPE: 
 

This specification is intended to cover design, engineering, manufacturing, painting, inspection & 
testing at manufacturer’s works, complete with all accessories including start up and commissioning 
spares, packing, shipment and delivery to Power Station Site for missing items and replacement of 
defective item in the existing partially supplied/ partially erected chlorination plant. In addition, the 
bidder’s scope shall include erection (except already erected) and commissioning, unloading, 
storage and handling at site, site testing, trial run, obtaining clearance from Explosive department 
demonstration tests and handing over to customer the complete CHLORINATION PLANT for 
2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4. The scope of supply shall fully 
cover the requirement of the Design Criteria and Technical Specification of this specification. Also, 
bidder to include all necessary items like control cables, power cable, screened cables, Cable trays, 
accessories & cable trays, Cable glands and lugs, Conduit and conduit etc. as required for electrical 
and control systems to make the system complete in totality. Any modification required in the 
already supplied equipment shall be in bidder scope. 
 
Bidders to please note that originally the plant was supplied by M/s Banaco Mumbai. The plant was 
left incomplete and abandoned. As per our site feedback the as on date material not received along 
with technical details is as listed in ANNEXURE-A. Bidder to note that items which needs to be 
erected /commissioned as per ANNEXURE-A shall be carried out by the vendor. Any additional 
item required for the completion of the package shall be in bidder’s scope. Bidder to visit the site for 
actual assessment of the scope of the work. 
 
Bidder shall ensure that the additional items supplied by the bidder should be interchangeable / 
compatible with the chlorination already supplied by M/s Banaco and same shall be able to 
integrate / hook with the existing system. The bidder shall carry out required rectification, erection, 
commissioning and hand over the plant to customer in running condition. The plant to be 
commissioned in totality, including the control system, electrical system & mechanical system for 
successful run of the plant. 

 
It is not the intent to specify all the details of the design & manufacture. However, the equipment 
shall conform in all respect to high standard of design, engineering & workmanship and shall be 
capable of performing the required duties in a manner acceptable to Engineer / Purchaser, who will 
interpret the meaning of drawing & the specification & shall be entitled to reject any work or 
material, which is not in full accordance herewith. 
 
In case of any deviation / clarification, the Bidder shall indicate the same clause by clause in the 
deviation / clarification schedule. In the absence of the same it will be construed that the bid 
conform strictly to the specification. 

 
In case of any data/requirement stipulated in the drawing but not in the specification and vise-versa 
such data/requirement shall be deemed to be contained in both. Contradictions between drawings 
and specifications, if any, shall be brought to the attention of the BHEL / customer by the bidder and 
the correct requirement shall be obtained. 

 
In the event of any conflict between two clauses of specification bidder has to point out those points 
in pre award stage in clarification / deviation format attached with the specification. In absence of 
the same BHEL / customer interpretation will prevail after award of contract during detailed 
engineering.  
 
Unpriced copy of the price bid shall be furnished along with the technical bid. 
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Sl. No.  Details 
1 Name of customer PUNJAB ELECTRICITY BOARD, BHATINDA 
3 Project  GURU HARGOBIND THERMAL PLANT STAGE-II

4 Name of Consultant TATA CONSULTING ENGINEERS 
5 Location of Plant LEHRA MOHABBAT, DISTT. BHATINDA 
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1.0  GENERAL 
 
This specification is intended to cover design, engineering, manufacturing, painting, inspection & testing 
at manufacturer’s works, complete with all accessories including start up and commissioning spares, 
packing, shipment and delivery to Power Station Site for missing items and replacement of defective item 
in the existing partially supplied/ partially erected chlorination plant. In addition, the bidder’s scope shall 
include erection (except already erected) and commissioning, unloading, storage and handling at site, site 
testing, trial run, obtaining clearance from Explosive department demonstration tests and handing over to 
customer the complete CHLORINATION PLANT for 2X250 MW, GHTP STAGE-II, LEHERA MOHABAT 
UNIT 3 & 4. The scope of supply shall fully cover the requirement of the Design Criteria and Technical 
Specification of this specification. Also, bidder to include all necessary items like control cables, power 
cable, screened cables, Cable trays, accessories & cable trays, Cable glands and lugs, Conduit and 
conduit etc. as required for electrical and control systems to make the system complete in totality. Any 
modification required in the already supplied equipment shall be in bidder scope. 
 
Bidders to please note that originally the plant was supplied by M/s Banaco Mumbai. The plant was left 
incomplete and abandoned. As per our site feedback the as on date material not received along with 
technical details is as listed in ANNEXURE-A. Bidder to note that items which needs to be erected 
/commissioned as per ANNEXURE-A shall be carried out by the vendor. Any additional item required for 
the completion of the package shall be in bidder’s scope. Bidder to visit the site for actual assessment of 
the scope of the work.  
 
Bidder shall ensure that the additional items supplied by the bidder should be interchangeable / 
compatible with the chlorination already supplied by M/s Banaco and same shall be able to integrate / 
hook with the existing system. The bidder shall carry out required rectification, erection, commissioning 
and hand over the plant to customer in running condition. The plant to be commissioned in totality, 
including the control system, electrical system & mechanical system for successful run of the plant. 
 
The necessary drawings/documents existing plant related to Chlorination Plant enclosed in the 
specification for the bidders reference. The equipment shall be supplied in line with the already approved 
data sheet to match/accommodate the equipment to be supplied by bidder in existing facilities. 
 
2.0 SCOPE OF SUPPLY 

 
The Gas Chlorination Plant, shall consist of the followings: 
 
1. List of items as per Annexure-A. 
2. Hangers and supports as per the requirement. 
3. Start-up and commissioning spares as required. 
4. Necessary flanges and counter flanges as applicable for interconnection. 
5. Finish paints for touch up painting of equipment after erection at site in sealed container. 
6. All steel inserts with lugs, plates, bolts, nuts, sleeves, edge angles and all other embedding 

components etc. as required to grout in civil works and to support/hold the equipment being supplied 
under this specification. 

7. All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing the pipe on the pedestal or 
trestles. 

 
3.0       SCOPE OF SERVICE 
  The bidder’s scope also includes following services for scope under this specification:  

1) Site visit for assessment of balance supply and erection and commissioning. 
2) Erection and commissioning, unloading, storage and handling at site. 
3) Servicing of already supplied items as required. 
4) In site transportation. 
5) Arrangement of all instruments and lab facilities to carry out trial run/commissioning and 

Demonstration test. 
6) Complete grouting for equipment, fixing and any concreting inside the vessels and lining. 
7) All personnel required during trial run, commissioning and Demonstration Test. 
8) Performance testing. 
9) Statutory approval from concern agencies as required. 
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4.0   CIVIL SCOPE 

Civil work is excluded from the bidder scope. However steel inserts, plates, bolts, nuts, sleeves and 
all other embedding components etc. as required to grout their equipment to hold/support shall be 
in bidder’s scope.  

 
               5.0      EXCLUSIONS 

 
a) Service air, Instrument air, up to the terminal point. 
b) Drinking water and service water. 
c) All Civil works at site. 

 
             6.0       DRAWING/DOCUEMNTS REQUIREMENT (FOR MECHANICAL/ELECTRICAL/C&I/ETC) 
 

After award of LOI, following drawing/documents shall be submitted by the bidder for BHEL/Customer 
approval. However, any additional drawing/document if found necessary for completion of the 
engineering, the same shall be submitted by bidder without any commercial implication. 
 
a) Detailed installation drawings for all instruments and instrumentation schedule. 
b) Details Data sheet for instrument etc. 

 
5.0 DRAWING/DOCUEMNTS REQUIRED ALONG WITH THE BID . 

 Deviation/clarification, if any, in the BHEL format only. 
 Price Schedule duly filled. 

 
NOTE-1: -  Any item/work either supply of equipment or erection material which have not been 
specifically mentioned in but are necessary to complete the woks for trouble free and efficient operation 
of the plant shall be deemed to be included within the scope of this specification. The bidder without 
any extra charge shall provide the same. 
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SUB VENDOR LIST 
             

  
S NO. ITEM APPROVED SUPPLIERS PLACE 

1 TANK BELCO POLLUTION CONTROL PVT LTD GRATER NOIDA 
  FANTECH PUNE 
  TECHNOGAB NEW DELHI 

2 HORIZONTAL 
CENTRIFUGAL PUMP 

KIRLOSKAR BROS. LTD. PUNE 

  M & P PUNE 
  KSB PUMPS LTD PUNE 
  SAM PUMPS COINBATOR 
  BEACON PUMPS CHENNAI 
  MATHER & PLATT PUNE 
  SULZER PUMPS LTD MUMBAI 

3 METERING PUMPA/PRV METACHEM  MUMBAI 
  SWELORE AHMEDABAD 
  V K PUMPS NASIK 
  MILTON ROY ASIA CHENNAI 

4 AGITATOR/STIRRER REMI MUMBAI 

  FIBRE & FIBRE FARIDABAD 

  MIXRITE MUMBAI 

5 ‘Y’ STRAINER OTOKLIN MUMBAI 
  JAYPEE  NEW DELHI 
  GREAVES COTTON MUMBAI 
  MULTITEX NEW DELHI 

6 ORIFICE PLATE MICRO PRECISION FARIDABAD 
  INSTRUMENTAION LTD PALGHAT 
  CARLO DYNAMICS HYDRABAD 

7 GATE VALVE PRECISION ENGG. MUMBAI 
  CRESENT VALVE MUMBAI 
  BDK HUBLI 
  LEADER JALANDHAR 
  HITECH ENGG. AHEMADABAD 
  TECHNO VALVE  

8 GLOBE VALVE LEADER JALANDHAR 
  HITECH ENGG. AHEMADABAD 
  AUDCO MADRAS 
  KSB COIMBATORE 
  FOURESS MUMBAI 
  CRESENT VALVES MUMBAI 
  BDK HUBLI 

9 NRV CHECK VALVE LABLINE MUMBAI 

  BDK VALVES HUBLI 

  TECHNO VALVE  

10 SAFETY VALVES / RELIEF 
VALVES 

METACHEM  MUMBAI 

  KEYSTONE  BARODA 
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  V K PUMPS NASIK 
11 3 WAY VALVE TECHNO VALVE MUMBAI 

  HI TECH AHMEDABAD 
12 PIPING CHOKSHI TUBES AHMEDABAD 

  REMI MUMBAI 
  RATNAMANI AHMEDABAD 

13 FITTINGS  BHARAT FORGE PUNE 
  RELIANCE FORGE  
  EBY MUMBAI 
  SIDDARTH & GAUTAM FARIDABAD 
  MS FITTINGS KOLKATA 
  PRADEEP METALS LTD MUMBAI 
  TUBE PRODUCT INCOROPORATION BARODA 

14 FLANGES PRADEEP METALS LTD MUMBAI 
  TUBE PRODUCT INCOROPORATION BARODA 
  RELIANCE FORGE  

15 BALL VALVE FLOW CHEM AHMEDABAD 
16 PAINT BERGER PAINTS KOLKATA 

  ASIAN PAINTS MUMBAI 
  SHALIMAR PAINTS KOLKATA 
  JENSON & NICOLSON KOLKATA 

17 LT MOTORS ASEA BROWN BOVERI  
  SIEMENS MUMBAI 
  KIRLOSKAR ELECTRIC CO LTD.  
  CROMPTON GREAVES LTD MUMBAI 
  BHARAT BIJLEE MUMBAI 
  MARATHON  
  GE-POWER  
  RAJINDRA ELECT INDUSTRIES  
  NGEF BANGALORE 
  LAXMI HYDRAULICS PVT. LTD  

18 PRESSURE GAUGE/DPG SWITZER (FOR DP GAUGES) CHENNAI 
  A N INSTRUMENTS KOLKATA 
  BELLS CONTROL  KOLKATA 
  MANOMETER INDIA MUMBAI 
  GENERAL INST MUMBAI/GOA 
  GLUCK INDIA MUMBAI 

19 LEVEL GAUGES SIGMA INSTRUMENTS MUMBAI 
  LEVCON  KOLKATA 
  SB ELECTRO MECHANICAL PUNE 

20 LEVEL SWITCHES LEVCON KOLKATA 
  EIP INSTRUMENTS NOIDA 
  EIP BULK CONTROL DELHI 
  SIGMA INSTRUMENTS MUMBAI 
  EIP ENCIRO LEVEL CONTROL NOIDA 
  NIVO CONTROL INDORE 

21 DIFF. PRESURE SWITCH INDFOS IND GHAZIABAD 
  SWITZER CHENNAI 
  VASUTECH (VARMA TRAFAG , EXCEPT 

FOR DIAPH. VACCUM TYPE)  
REWARI 

22 LOCAL CONTROL PANEL INDSUSTRIAL SWITCHGEAR & 
CONTROL 

MUMBAI 

  POSITRONICS BARODA 
  ECS NOIDA 
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  SWITCHING CIRCUIT KOLKATA 
  CONTROL & SCHEMATICS HYDRABAD 
  GE POWER BANGLORE 
  SIEMENS KOLKATA 
  C&S NOIDA 
  PYROTECH UDAIPUR 
  L&T MUMBAI 

23 STROKE CONTROLLER V K PUMPS NASIK 
  METACHEM  MUMBAI 
  SWELORE AHMEDABAD 

24 INST CABLES 
(SCREENED CABLES) 

RELIANCE  BANGLORE 

  DELTON FARIDABAD / NEW 
DELHI 

  NICCO KOLKATA 
  CCI MUMBAI 
  UNIVERSAL SATNA 

25 CONTORL CABLES DELTON  FARIDABAD/NEW 
DELHI 

  FINOLEX PUNE 
26 POWER CABLES (LT 

CABLES) 
CCI MUMBAI 

  NICCO KOLKATA 
  UNIVERSAL SATNA 
  IACL (HVPL) NEW DELHI 
  FGI KOLKATA 
  FINOLEX PUNE 
  INDUSTRIAL CABLE RAJPURA 

27 CPVC PIPE ASTRAL AHMEDABAD 
  GEORGE FISHER PIPE SYSTEM MUBMAI 

 
 
ANY OTHER SUB-VENDOR NOT SPECIFIED IN ABOVE SUB-VENDOR LIST SHALL BE SUBJECT TO 
APPROVAL OF BHEL/CUSTOMER DURING DETAILED ENGINEERING WITHOUT ANY PRICE AND DELIVERY 
IMPLICATION TO BHEL. 
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ANNEXURE-II  
                                     PAINTING DETAILS 
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Paint 
Reference 
Scheme 

Surface 
Prepara
tion 
Grade / 
Surface 
Profile 

Primer Coat Intermediate Coat Finish Coat Total 
DFT in 
microns 

Premier 
Paint 

No. of 
Coats 

DFT in 
Microns

Interme
diate 
Paint 

No. of 
Coats 

DFT in 
Microns

Finish Paint 
(See Note) 

No. of 
Coats 

DFT in Microns 

Various type 
of 
equipment/va
lve,  LP 
Piping/ 
structurals/ 
Vessels, etc. 
(Temp. upto 
90o)  

Blast 
clean to 
Sa 21/2 

Red oxide 
zinc 
chromate as 
per IS:2074 
(alkyd 
medium) 

1 35 per 
coat 

HB MIO 1 50  Synthetic 
enamel (alkyd 
med.) as per 
IS:2932 

2 35 per coat 155 

Equipment 
with (Temp. 
upto 250o)  

- do - Heat 
resistant Al 
– paint 

2 20 per 
coat 

- - - Heat resistant 
Al–paint 

2 20 per coat 80 

Equipment in 
corrosive 
areas like 
CPU 
(regeneration
) Dosing skid, 
etc.  

Blast 
clean to 
Sa 21/2 

Epoxy resin 
based zinc 
phosphate 
primer 

1 35 – 50 
per coat

Epoxy 
based 
TiO2 
pigment
ed paint 

1 50 per 
coat 

Polyamide 
cured Epoxy 
finish coat 

2 25 – 35 per coat 135 - 170 
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Elect. / 
Control 
Panels, etc. 

Seven 
tank 
process 

Zinc 
phosphate 
(alkyd 
Medium) 

2 25 – 35 
per coat

- - - Synthetic 
enamel (alkyd 
med.) as per 
IS:2932 

2 20 – 25 per coat 90 - 120 

 
 

Notes:  
1. Surface preparation shown is as per Swedish Standards SIS 05-5900.  Degreasing will be as  

per Standard SSPC-SP1.   
2. Incase of insulated surfaces, only primer coats shall be applied.  
   
3. All instruments shall be painted as per manufacturer standard practice.  
4. All structural steel items shall be painted at site.  Piping shall go with primer coating & finish  

paint shall be applied at site.  Equipment shall be finish painted at shop.  
5. Method of painting application shall be as per paint manufacturer’s recommendation.  
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ANNEXURE-III 

DRAWING/DOCUMENT DISTRIBUTION SCHEDULE 
 
 

Sl. No.    Soft copy  Hard Copy  CD 

1  First  Submission  to 
BHEL 

1  copy  (in  .pdf 
through wrench) 

Not required  Not required 

2  Subsequent  re‐
submission to BHEL 

1  copy  (in  .pdf 
through wrench) 

Not required Not required

3  First  Submission  to 
customer 

1  copy  (in  .pdf 
through wrench) 

5 copies Not required

4  Subsequent  re‐
submission  to 
customer 

1  copy  (in  .pdf 
through wrench) 

Not required  Not required 

5  After  approval  by 
customer 

Not required  6  copies  for  formal 
approval  by  stamping  & 
distribution 

Not required 

6  As‐built  drawing, O&M 
Manual  &  distribution 
drawings 

1  copy  (in  .pdf 
through wrench) 

As  required,  exact 
quantity  to  be  informed 
later 

As  required, 
exact quantity  to 
be informed later 

Note: ‐ AutoCAD copy of equipment layout, cable trench/tray/routing layout & foundation drawings 
as well as cable schedule in MS‐EXCEL format shall be submitted along with soft copy in .pdf format. 

 
 

Bidder to note that the successful bidder, during detail engineering, will submit the drg/doc through 
web based Document Management System in addition to hard copies to be submitted. Bidder would 
be provided access to the DMS for drg/doc approval and adequate training for the same. Detailed 
methodology would be finalized during the kick‐off meeting. Bidder to ensure following at their end 
1.Internet explorer version – Minimum Internet Explorer 7 
2. Internet speed – 2 mbps (Minimum preferred) 
Pop ups from our external DMS IP (124.124.36.198) should not be blocked 
Vendor’s Internal proxy setting should not block DMS application’s link  
http://124.124.36.198/wrenchwebaccess/login.aspx)” 
DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, revising, commenting and tracking 
documents on PEM’s DMS have been uploaded on PEM internet website (www.bhelpem.com ) under the 
Vendor session. For quick access bidder may refer the link ttp://bhelpem.com/DMSManuals/DMSManuals.html 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18



 
 

 

 

BHEL DOCUMENTS NO.: PE-TS-226-174-A001

 VOLUME   II-B 
 SECTION -C 

2X600 MW, NORTH CHENNAI TPP, STAGE-II. 
TAMILNADU ELECTRICITY BOARD , CHENNAI. 

REV. NO.  0.0 DATE:  

Page  

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
   

 
 

 TITLE: 
TECHNICAL SPECIFICATIONS FOR SITE VISIT, 

SUPPLY OF MISSING ITEMS AND ERRECTION & 
COMMISSIONING OF PARTIALLY ERRECTED 

  CHLORINATION PLANT. 
2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ANNEXURE-IV  

                              P&ID & EQUIPMENT LAYOUT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19



20

6042341
Text Box
P&ID FOR CW chlorination



21



22



23



24

6042341
Text Box
Layout for RW Chlorination.



 
 

 

 

BHEL DOCUMENTS NO.: PE-TS-226-174-A001

 VOLUME   II-B 
 SECTION -C 

2X600 MW, NORTH CHENNAI TPP, STAGE-II. 
TAMILNADU ELECTRICITY BOARD , CHENNAI. 

REV. NO.  0.0 DATE:  

Page  

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
   

 
 

 TITLE: 
TECHNICAL SPECIFICATIONS FOR SITE VISIT, 

SUPPLY OF MISSING ITEMS AND ERRECTION & 
COMMISSIONING OF PARTIALLY ERRECTED 

  CHLORINATION PLANT. 
2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

ANNEXURE-V 
 

DATASHEETS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25



26



OWNER:

VENDOR

Prepar I Checked

FANACO

edbv I h

PBP I VKM

U)Ylri.n*
BHEL DOC NO. -
PE-DC-?3S-174-4016

PUNJAB STATE ELECTRICITY BOARD PATIALA

2 X 25OMW GHTP LEHRA MOHABBAT THERMAL POWER
PRO-IECT STAGE - II, UNITS 3 & 4

TCE CCNSULTING ENGINEERS LIMITED
I}ANGALOITB

BHARAT HEAVY ELECTRICALS LTD.
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT- NEW DELHIFrffiWTm

CTIENNAI.

oABUBHAI NAROTTAMDAS & CO..BANACO HOUSEI P.1, CAMA INDUSTRIAL ESTATE.
WALBII|AT ROAD, GCREGAON {EAST), MUMBAT - 400063

CHLORINATOR FOR CW SYSTEM

DOCUMENT NO. -
BNC/A/I115/DS/06
(SHEET 1 OF 5)

@
OWNER'S

CONSULTANT:

CONTRACTOR:

I

t_

.':
3hq? * .'&t* r"&le& . gff Fsr

e

ENG;NEERING SUB
CONTRACTOR:.

t_'r /3
! ) /f,1;,-,- / *-' i /-"

'? 3 M,qft rffi'r5

27



-DOCUMENT NO. -BNC/A'1.1{SIDS|06 Rev' Rt (SHEET 2 OF 5)

oF REV_!SI9,N:?-

FOR APPROVAL

Submission for Client approval

28



CLAUSE NO. TECHNICAL REQUIREMENTS

B-4
LT CONTROL

CABLES

PAGE
5 OF 7

TECHNICAL SPECIFICATIONS
SECTION-VI

PART-B

RIHAND STPP STAGE-III (2x500 MW) &
VINDHYACHAL STPP STAGE-IV (2x500 MW)

STEAM TURBINE GENERATOR PACKAGE

2.14.03 Cable lengths shall be considered in such a way that straight through  cable
joints are avoided.

2.14.04 Cables shall be armoured type if laid in switchyard  area or directly buried.

3.00.00 CONSTRUCTIONAL FEATURES

3.01.00 1.1 KV  Grade Control Cables

Control Cables shall have stranded copper conductor multicore PVC insulated,
PVC inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming
to IS:1554. (Part-I).

3.02.00 Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel  drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's  name,
address and contract number, item number and type, size and length
of cable and net  gross weight stencilled on both the sides of the
drum. A  tag containing same information shall be attached to the
leading end of the cable. An arrow and suitable accompanying wording
shall be marked on one end of the reel indicating the direction in which
it should be rolled.

4.00.00 TESTS

4.01.00 GENERAL

1.0 All equipments to be supplied shall be of type tested quality. The
Contractor shall submit  for Owner's approval the reports of all the type
tests as listed in this specification and carried out within last five years
from the date of bid opening. These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied
under this contract and the test(s) should have been either conducted
at an independent laboratory or should have been witnessed by a client.

STANDARD TECHNICAL SPECIFICATION FOR HYDROGEN GENERATION PLANT
SPECIFICATION NUMBER:- PE-TS-STD-168-A001 REV:-00 VOLUME IIB
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CLAUSE NO. TECHNICAL REQUIREMENTS

B-4
LT CONTROL
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PAGE
6 OF 7

TECHNICAL SPECIFICATIONS
SECTION-VI

PART-B

RIHAND STPP STAGE-III (2x500 MW) &
VINDHYACHAL STPP STAGE-IV (2x500 MW)

STEAM TURBINE GENERATOR PACKAGE

2.0 In case the Contractor is not able to submit report of the type test(s)
conducted within last five years from the date of bid opening, or in
case the type test report(s) are not found to be meeting the
specification requirements,  the Contractor shall conduct all such tests
under this contract free of cost to the Owner and submit the reports
for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to
be included in the equipment price.

4.02.00 TYPE TESTS:

4.02.01 The Type tests reports for the following shall be submitted for one size each
of  LT control cable of each make :

S. No.Type Test Remarks

a) For Conductor

1. Resistance test

b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test

3. Elongation test

4. Torsion test For round wire only

5. Winding test For Formed wires

6. Resistance test

7. Zinc Coating test For G.S. conductors only.

c) For PVC insulation & PVC Sheath

1. Test for thickness

2. Tensile strength and
elongation test before
ageing and after ageing

STANDARD TECHNICAL SPECIFICATION FOR HYDROGEN GENERATION PLANT
SPECIFICATION NUMBER:- PE-TS-STD-168-A001 REV:-00 VOLUME IIB
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TECHNICAL SPECIFICATIONS
SECTION-VI

PART-B

RIHAND STPP STAGE-III (2x500 MW) &
VINDHYACHAL STPP STAGE-IV (2x500 MW)

STEAM TURBINE GENERATOR PACKAGE

3. Ageing in air oven

4. Loss of mass test For PVC insulation and sheath only

5. Hot deformation test For PVC insulation and sheath only

6. Heat shock test For PVC insulation and sheath only

7. Shrinkage test

8. Thermal stability test For PVC insulation and sheath only

9. Oxygen index test For outer sheath only

10. Smoke density test For outer sheath only

11. Acid gas generation test For outer sheath only

d) For completed cables

1. Insulation resistance test
(Volume resistivity method)

2. High voltage test

3. Flammability test as per
IEC - 332 Part-3   (Category-B)

4.02.02 Acceptance Tests  (as per QA table)

4.03.00 Routine Tests  (as per QA table)

STANDARD TECHNICAL SPECIFICATION FOR HYDROGEN GENERATION PLANT
SPECIFICATION NUMBER:- PE-TS-STD-168-A001 REV:-00 VOLUME IIB
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  1.0 SCOPE 
 

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site 
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

 

2.0 CODES AND STANDARDS 
 

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant 
National and International standards. 

 

2.2 As a minimum requirement, the following standards shall be complied with: 
 

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel. 
b) IS-5 : 2007 : Colors for ready mixed paints and enamels. 
c) IS-1248:2003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):1993 : Low Voltage switchgear & control gear : Part-I (General Rules) 
g) ISA-18.1:1979                  :   Annunciator Sequences and Specification  
h) NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in 

Hazardous Locations. 
       

3.0 TECHNICAL REQUIREMENTS 
 

3.1 Panel Construction 
 

3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop controller, 
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required 
for operation and monitoring of the equipment locally.   

 

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of 
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall be 
provided. 

 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.  
All welds on exposed panel surfaces shall be ground smooth.  

 
 3.1.4 The salient features of construction shall be:  

 
                          Sheet material: Cold rolled sheet steel  

Frame thickness: Not less than 3.0mm 
Enclosure thickness:  Not less than 2.5 mm for load bearing sections (Mounted with instruments) 
                                         1.6 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm  
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

 
3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked shall 

be held at minimum three places. The door width shall not be more than 550mm.The doors shall be 
provided with suitable stiffeners to prevent buckling.  The handle shall be on the right side of the door. 
The door shall be removable type with concealed hinges to facilitate maintenance work.  Suitable 
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be 
provided with suitable glass windows, as per the requirement. 

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
3.1.6 Suitable neoprene gasket shall be provided on all doors and removable covers.  Suitable ventilation 

system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh. 183
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3.1.7 The class of protection shall be in accordance with IP-55 unless otherwise specified . 
 

3.1.8 All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and 
phosphating etc. by seven tank method.  The panel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel 
based final paint of color shade and finish as specified in the attached data sheet. Minimum thickness 
of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

 

3.1.9 The cable glands of the required size and type shall be supplied along with the Panel. Panel shall have 
gland plate at cable entry to panel.Thickness of gland plate shall not be less than 3mm. 

 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the 
panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished 
ground level).  The devices shall be located in such a way so as to ensure easy access for operation / 
maintenance. 

 

3.1.11    Dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-DS1-0) 
shall be provided by the purchaser. In case redundant power supply feeders are provided then auto 
changeover unit shall be mounted on the panel are in the panel supplier’s scope. Alaram shall be 
provided against failure of a single power supply. Where DC control power supply is specified an 
additional 240V, 50 Hz AC supply feeder for powering of space heater and lighting shall be provided by 
the purchaser.  Suitable arrangement shall be provided inside the panel to receive and terminate the 
power supply feeder(s).  For this purpose MCBs of suitable current rating shall be provided by the 
vendor.  A supervisory relay along with a pilot lamp to indicate control supply ‘ON’ shall be provided on 
the panel.  Any other power supply required for the operation of the devices mounted in the panel shall 
be arranged by the vendor. 

 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire / 
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other.  Separate coloured 
wires to be used for AC and DC circuits.  All wires shall be properly numbered and identified with 
ferrules as per the Control scheme / wiring diagram.  Wires shall be routed and run through PVC 
troughs/tray. 

 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for AC 
& DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The 
TB points in terminal block shall be cage clamp type / screw type.    The terminal for ammeters shall be 
provided with removable links for shorting CTs.  Each terminal strip shall be provided with identification 
strip.  The terminal shall not be mounted below 250 mm height from finished floor.  The panel shall 
have ten (20) percent spare terminal. 

 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.  
             A 5 Amp. 3-pin Power receptacle with plug shall be provided.   
 

3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system with ON-OFF switch shall be 
provided at the panel bottom.  These shall be designed to maintain the panel temperature five (5) deg. 
C above the ambient temperature during maintenance shutdown.  Suitable isolating and control devices 
comprising of MCB, thermostat etc. shall be provided for the space heater. 

 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of 
the panel.  It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main 
station earth.  The panel mounted equipments / devices shall be connected to earth bus through green 
coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 

 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20 
mm height.  The individual devices on the panels shall be as provided with separate name plate with 
inscription of 3 mm height.  The instrument / devices shall be provided with stick on label plates inside 
the panel.  The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte 
Sheet / 2 mm Anodised Aluminium Plate. The material shall be laminated phenolic, The inscription shall 184
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be with white letters on black background on traffolyte sheet.  The labels shall be fixed by self tapping 
non-rusting screws. The nameplates for panels /consoles shall be provided both on the front and the 
rear. 

 
3.1.18  Vendor  shall furnish electric load and heat load list ( in case panel is to be placed in  ac environment ) 

of each panel. 
 

 
3.2 Hazardous Area Panel Requirement 

 
3.2.1 The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to 

render it non-hazardous.  Alarms shall be provided for local and remote annunciation when 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It shall 
not be possible to switch ON the power of purged section unless it is purged as per the 
recommendation of NFPA-496.  Vendor must provide a protective device on the panel to protect the 
panel from over pressurisation. 

 

3.2.2 Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on a 
metal board and located outside the local panel.  Pressurisation kit shall further consist of solenoid 
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic.  However 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow 
through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

 

3.2.4 All components in the local panel like indicating instruments, push buttons switches, lamps etc., which 
are required to be energized without panel pressurization or before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

 

3.2.5 All push buttons etc. requiring frequent operation during machine running shall have good positive 
sealing.  Weatherproof housing or cover to be provided wherever necessary.  Vendor shall provide 
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

 

3.2.6 Provision to switch off manually all types of power shall be provided in the panel.  In addition, it shall 
also be possible to switch off power circuits / components which are powered from motor control centre 
or control room manually in case of pressurization failure.  All such cables from MCC and main control 
room shall be terminated in explosion proof boxes (NEMA-7). 

 

3.3 Control & Monitoring devices 
 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere 
for the plant / equipment shall be supplied and mounted on the panel. 

 

3.3.2 Alarm Annunciator System 
 

 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia 
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision 
for repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent spare 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 Relays 
 

 The relays shall be electromagnetic type suitable for specified control supply.  Its contact configuration 
and rating shall be suitable for the specified control function.  However minimum contact rating shall be 
5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare contacts. 

 

3.3.4 Timers 
 

 The timers shall be electronic type suitable for specified control supply.  Its contact configuration and 
rating shall be suitable for the specified control function.  However, minimum contact rating shall be 5 
Amp AC & 2 Amp DC as applicable. 
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3.3.5 Control / Selector Switches 
 

 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.  
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.  
Contact configuration and rating shall be as per the control function requirement.  The switches shall be 
lockable type wherever specified.  Each switch shall be provided with engraved plates indicating the 
switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 

 The push buttons shall be momentary action self-resetting type, however stop P.B.  for unidirectional 
drives shall be provided with manual reset facility.  Its contact configuration & rating shall be as required 
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating.  It shall have round coloured 
projecting tab and engraved escutcheon plate / inscription plate.  Colour coding of push buttons shall be 
as under: 

 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side  
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side 
 

 Indicating lights shall be suitable for direct connections across specified power supplies.  It shall be 
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted with 
LED cluster type lamp replaceable from front. 

 
 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side 
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 
 

3.3.7 Ammeters 
 

 Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with      
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current 
indication 

 

3.3.8 Miniature Circuit Breaker (MCB) 
 

 These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse 
delayed thermal trip feature for over current protection.  The housing of MCB shall be made of non-
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages and 4 
KA for DC Voltages. 

 

3.3.9 Makes of various instruments / devices shall be as given below 
 
 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 

 
4.0 TESTING AND INSPECTION 

 
4.1 The  bidder  shall  adopt  suitable  quality  assurance  program  to  ensure  that  the equipments 

offered will meet the specification requirements in full. 
 
 

4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish 
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer. 
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4.3 The vendor shall conduct the following tests as a minimum requirement: 
 
4.3.1 Routine Tests 
 

1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. Functional  

 

4.3.2 Type Tests 
 

 1. Enclosure Class Test 
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5.0 SPARES AND CONSUMABLES 
 

5.1 Commissioning Spares and consumables 
 

The bidder shall supply all commissioning spares and consumables ‘as  required’ during Start-up, as 
part of the main equipment supply. 

 
5.2. Mandatory Spares 
 

The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the 
specification. The Mandatory Spares offered shall be of the same make and type as the main 
equipment. 

 
5.3. Recommended Spares 
 

The  bidder  shall  furnish  a  list  of  Recommended  Spares  indicating  the  normal service 
expectancy period and frequency of replacement; quantities recommended for 3 years operation 
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order 
later, if required. 

 
6.0 DRAWINGS AND DOCUMENTS 

 
6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 
 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

 
6.2 The vendor shall furnish the following documents in required number as agreed after the award of 

contract: 
 

1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland 

plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue and technical information for instruments and devices with selected options clearly 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs. 

 

7.0 MARKING AND PACKING 
 

7.1 Panel with all instruments / devices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due 
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable) 
as well as rough handling and delays in Transit and storage in open. 

 

8.0 APPLICABLE DATA SHEET FORMS 
 

 This document shall be read with one or more of the following data sheet forms : 
 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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TECHNICAL DATA SHEET
DOC NO

REv NO
DA]'E
DISCRll'1'lON

SItE[T NO.

BNC'Alfl15/OS/05

EVAPORATOR
For CW System
:3of5

BANACO
BABUBHAI NAROTAMDAS & CO.
BANACO House, P-I Cama Ind Estate,

walbhat Road, Goregaon (E), Mumbai - 400 063

Phone: 873 3048. 873 5386 Fax: 022-873 2182

tlll liL lX)C N0 :PE-DC-226-l 74-A0l.l

P.tI I)IAGIIAM NO. : BNC/4472

A
1n

2.0

3.0

A(\

5.0

6.0

A1
1.0

2.0

A2
_t.u

2.C

3.0

4i. u

5.0

6.0

7..Q

8.0

9.0

EVAPORATOR
Make

Quantity

Tag Nos

Maximum Capacity

Type of Heat Exchanger

Heat Input Required/Unit

Immersion Heater
Number /Unit

Capacity

M.O.C. of Electrlcat heater

Yapofiqino Qhantber
Size and Thickness

Design Code

Fluid Handled

Design Pressure

Operating Pressure

Operating Temperature

Hydro-Test Pressure

Rartiogt:aphy
I

Corrosion Allowance *

BANACO.

2 Nos (lW + lsib)

EVAP-1 & EVAP-2

216 Kg/hr.

Electrically Heated
Bath Type.

18 Kw, 415V+/-10o/o,50{z+l-5olo, 3 Ph.

1No. ,.:,,,,

18 Kw

SS 304 Coil BodY MS IS:2062 Gr I

200N8 x 12.7 mm Thk (Sch B0) .

SAl.06 Gr-B Seanrless

ASME SECI VIII DiV 1.

Chlorine Gas/ Chlorine Liquid.

33.3 KgflSq.Cm (g) @ 100 DeE Cel.

. .r., ,., . t,.

10 Kgf/Sq. cm(g)

45 Deg Cel. i ,:..t'

60 Kgf/Sq.cm (s)

100o/o on all butt weld Joints

3.0 mm.

i'.i

:

Immersion Water
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TECHNICAL DATA SHEE'I'
I}ANACO
BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Canra Ind Estate,
Walbhat Road, Goregaon (E), Mumbai - 400 063
Phone: 873 3048, 873 5386 Fax: 022-873 2182

DOc NO : BNC/A/I115/DS/05
Itliv N(} : Rl
DA'|'U : 28/02/06
l)ESCllllYrl0N : EVAPORATOR

For CW System
SIIEE'I'Nl.). :4of5llllliL l)OC N0 :PE-DC-226-17{-A0l{

l).t I l)IAGRAM NO. BNCI 4472

10.0 Weight : 250 Kg

AS 'Viiater'eiiamber :

1.0 Size and Thickness : 300N8 x 5.5 Thk ERW pipe

: as per 15:3589 2001

2,0 Insulation Material : Glass Wool Aluminium Sheet.

3.0 Temperature of
Water Bath : B0 Deg Cel.

4.0 Max. Outside Surface
Temp. : 45 Deg Cel.

'l i ..i :; :. : '' i

5.0 Fluid Handled - : Water.

6.0 DesignPressure , , : Atmospheric.

7.Q Operating Pressure Atmospheric. 
r r Ir*1 !)'^U)*- YV&z8.0 Hydro-Test Pressure (Water Fill Test.) W-ek1'L' In 

u

- 

tt

9.0 Joint Efficiency i' o.7. ' ' le'o+ Ve&w*^

10.0 Radiography' : Nil. : .

11.O Corrossion Allowance : 1.5 mm.

12.0 Stress Relieving : NA. "; r r'

..13.0 Colour Painted Hot Dipped Galvanised to B0 microns . 
.

14.0 Weight : 170 Kg

A4 'Mak,e up Weisr
1.0 Make up Water (foryvater : 5000 cclday,

bath )requirements/
evapeiratOr. .: ,,', ', :

i l ' 'i i :

2.0 Capacity of ,make up water ; 40 Ltt's, :. 
',

tank

,:';. i
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TBCHNICAL DATA STIEIIT

l)OC N() : BNC/A/I115/DS/05

rrtiv N0 . R1

Dr\'Iti : 28/02/06
DESCRIP.TION : EVAPORATOR

For CW SYstem
SlltiET NO. : 5 of 5

BANACO
BAEUBHAI NAROTAMDAS & CO.

BANACO House, P-1 Canra Ind Estate,

'.valbtrat Road, Goregaon (E), Mumbai - 400 063

Phone: 873 3048, 873 5386 Fax: 022-873 2182

tlltEL DOC NO :PE-I)C-226-17{-A0l{
P.t I I)I.\GRAIVI NO. BNC/4472

sL j\lo,T-- Descri
Lt-1, Ll-2
TS-3, TS-4

Level Indicator
Temperature
Temoerature Switch Low

wLc.1, WLC-2

Temoerature Cc ^trol Switch
Level Switch Low
u.tafer level Control Switch

r t-3. TI-4Water Temperature
PI-3, PI-4Chlorine Pressure Gau

Chlorine Temperature qaqge
nnrmtter on control PanelCathodic Protection

Reference Dra'-ving &
Data sheet for instruments

BNC/1 1 15/1462

i,

A5

A6
1.0 l

t

2.0

A7

Cathodic Protection
TyFe of Cathodic Protection

Cabinet
Overall Size/Unit

Material

Shipping Weight Per Unit

Material of Construction
Liquid Chlorine Inlet PiPe
Bottom ,Flange '

(Inner Chamber)
Counter Flange
Flange: Oufer Chamber
Outer Chamber PiPe
Gas Outlet Pipe
Top Flange (Inner Chamber)
Gasket
Inner Chamber PiPe
Superheat Baffle PiPe
Base Plate
Inlet Pipe,Flange
Outlet Pipe Flange
Cverflow & Drain PiPing
Tag Nos of Instrument

Sacrifical Type Magnesium Anode rod lSet/Unit
with Ammeter in Control Panel 

:

:

800 x 600wide x 1500 Ht 
',

FRP.

450 Kg

SA 106 Gr-B, Seamless. ...:
sA 105.
IS 2062 Gr-B.
IS 2062 Gr-B.
IS : 3589 2001 ERW PiPe

SA 106 Gr-B, Seamfess. ,

SA 105
Asbestos free gasket as per ISO 14001'

SA 106 Gr-B.
SA 106 Gr-B.
IS 2062 Gr-B.
sA 105.

: SA 105.

A8
1.0
2.0

3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.00
1i.CC
12,00
13.00
14.00
A9

: MS IS:1239 HeavY{Galv)'
Mounted on EvaPorator

i

i120



FRONT VIEY OF

EVAPORATOR CABINET.
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OPERATIONAL FEATUIIES

r\t:; Liquid chlorine, sulfur dioxide or omn"r,)nio enters lhe voporizgr thio,,gh lt.religuid inlet iuL'e'which is piped down inlo the r,,oporizing chombor. Tho 
'oporizirrgchornber is immersed in o woter betr,. Ilre wote, is neoled by on electric immersi,>nheoter thermsstoricolly contr.riiecJ lo nroinloin cc,nstgrrl lemperolure. Tlre vroler le'elis oulornoiicoily corrlruilecJ tirrougir o r"*litrli."n .,-,o o soienciJ ,.,oiu€ ccrr-flbi,)oiio, r.

I;re liquid abSorbS heol frorn the rvoier:rotfr llrrotrgh lhe vopori;:ing circ:n.ber woll. The heql obsorption couses llre liqtrici lo l,:il. conv,:itine, ,, !^r" i;;; i;"';l;"posses fhrough lhe gos outletoi the top or r'.,e uoi)u, zi.il crrrrrlber oilgr ;s';.:rheclii i,,ond enters the gos dispensing syslem.

...''
lrAHpSRD EQ UrPM ENT{€t.FcrRr cl

.': G.os presure gcuge

tzos tempero[:re indici:rfor

. ,' Woter temperoture c.orriDller

., Vin, woier" ferrip troture switch
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MATFRIALS OF CONSIRUCIION

CABINEI

Fibergloss reinforced polyester

WATER CHAMBER

Steel tloiler quoi;t'y plote. hecvily golvorrised.

VAPORIZING CHAMBER

5r'Jei-fl pp.Oved euoti ty

. lq,

, OPIIONAL ' 
'.

Co'lhodic proteclion in woler ctrombor

Eleclric conlrol ponc'l

Alorm sysfern

I'lrernrol insulcr lin g blcr;t ke I

(outside rn,oler lonk)

6AS TTIIFERAIURI INOI(AICA
. :.i
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lli\N..\Co
BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Cama Ind Estat.e.
Walbhat Road, Ggregaon (E), Munrbai - 400 063
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2l82
Itlltll lX)C N0 :PH-DC-226-17{-.,\017

l)(x'N()
Iil:\'No
l)'.\'t'1.:

t)[:.s('tt I lvl'l (]N

silb:t:'l'No.

BNC/AJ 1 1 15/DSr07

R1

26/02/06
Chlorirrator Model V-71 1

For RW System
3of5.

l,&r t)tAGitAM No.

1.O Make

2.O Standard

3.O Quantity

4.O Model

5.O Mounting

6.() Tag No.

7.O Maximum capacity./Unit

8.O MinimumCapacity/Unit

9.O Accuracy

1O.O Feed Adjustrnent

I Major components of Chlorinator ,

i11.O Vacuum Regulating Valve

Number/Unit

Type

Material

Pressure & vacuum relief vatve(In

Make and type

Malerial

1,1'
Set Pressure
Blow down value

i13.O External Ejector i^rittr lnbuilt Check

Type :

..1

Water flow raie/ unit :

I'ECI I N lCi\[. l)ATi\ Stt IIET

BNC/4473

EANACO 
i

lS:10553 Part 2

2 Nos(lW + 1S)

v-711

Floor Mounted

CHLR .3 &. CHLR - 4.

24.0 Kg/Hr

1.2 Kg/Hr-

i:

+/- 4o/o

Manual

1 No/Unit

Vaculrm operated diabhragm type

Body: Ebonite, Diaphragm: PTFE
Spring:Hastealloy'C' , Seat : PTFE, Trirn': Mone
Fastners: Monel r'

built with Vacuum Regulator).

BA 'iO make, Spring Loaded Type.

Body : PVC, Spring : Hastealloy'C' Seat: PTFE
Loading Bolt : PVC,'O' t<ing : Viton
Trim : Monel,Fastners,: Monel
0.7 Kg/Sq.Cm(g)i ''; i :

?;:ffinrto 
cm(g) (T?!e*oc" +/-4o/o)

1 No/ Unil.

Fixed Type

12.0 cu.m/hr
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\ -/': ,':'

'i
I

I

Motive water,pressure

Material
'| F iontn.
^ ! sJL!\Vl

. : 1.. : '

z. Ltleck valve
:

14.O Flow Rate Adjusting Device (Ftow
Number/Unit

1 ype and rnake

^.-1...:-|I'roLcl tdl

15.O Chlor:re Gas Flow Indicator

Number/Unit

Type and make

Range/Division

Least Count
Matei-ial
Calibnation

16.0 Gas Filter

Number
, . ::

Material

L7.O Drain valve

Nurnber/Unit

Type and make ..

]'IiCII N ICAL DATA SH EET

5.0 Kg/Sq.cm (S). : 
'

Body: MS FRP Linecl, Jet & Throat: Ebonite
Fastners : SS 304,Gasket : Rul-lber
Body: PVC, Seat: PTFE, \ratve pVC

Conttol Valve)
I No.

EANACO nrake, Manual Adjustment Needle Typr

6ociy: FVC, Seai.; PTFE,'Or Ririg : Vifurr

1 No.

:.
BANACO rnake, Rotameter lype: . ,,

..
Range ; 2O:L/ Division :- KG/Hr ,

Min:' 1.2Kg/Hr & i"lax.:- 24Kg/Hr '

0.5 Ko/Hr-'- '-2t "'

Borosilicate Glass, Float: PTFE

Required for L.7 Kg/Hr -24 kg/ttr, Acc. +/- 4o/o

I:: ' .:

1 No.(In Built with vacuum regulator) 
:

Body : Monel
Filter media : Spun Fibre Glass Wool

, Material

1B.O Cabinet
Overall size/Unit
Material
Total shipping weight

x 390mm

.I}ANACO
BABUBI1AI NAROTAMDAS & CO. ]

BANACO House. p-l Canra Ind Esrote,
Walbhat rioad, Goregaorr (E), f.turrrlrai - .-|00 063
P_ltorre:2€.3I 1386, 5699 7530 Fax: 022-26g5 2lB2
lllil. l)0(- n*O I t)H- tX'-tt(r- t t{-,i0 | 7

l)Oc No
IttlV i\o
t).\l'[:
l)Es('RlP:t'to\

.silt:[:]'N().

BNCIA/ t 1 15/DSt07
Qt

tolulluo
Chlorinator Model V-711 '

For RW Systenr
4of5

I)&I I)IAGIIAI\.I NO. : BNC/4473

Depth
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19.O Tag Nos of Instrument Mountecl on Chlorinator

!,&t l)t..\(;trAA{ NO.

Description

i.i; i " ':
.'...

j.l),' J:::, ii::!i

a ,. j 1:.',.i:::.'.

: 8NC/4473

VI-3 & VI.4

: Catalogue CX/30?

2O.O Tssts/f nspection

2i.O Refei.ence Documents " ,

Data sheet for instruments

: :l '':l
j' t' ',' i:'..l:.;i
I r I .. r":

j,., .,, ,'i,

jT {''-}'"'-'il''

i
,i

iii::

TECHNICAL DAIA SIIEET:
I}ANACO
BABUAHAI NAROTAMDAS & CO.
SANACO l-touse, p-1 Cama Ind Estate,
Walbhatr Road, Goregaon (e), f,fumbdi - 4OO 063

l)oc NO
RIiy NO
l).\'l'E
l)!:scRtt,1'toN

BNCIA/1 1 15/DS/07

R1

26/02i06
Chlorinator Model V-71 1

i:l l* 
svstem

silr.:!:1'NO.

Instrumen-.EsTos.
PI-r8&PI-19 . ::Shlgpe presiui6

Vacuum Gau,le

:/ As per Approved euality plan
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Inrirllrtion
Tho cabinot musl

but not n€CeSSATY

. t.

be insrrrllad vertically and {astenedi to th" t*t, A mounting pod€sla block is 9eliraut1

;:ilH_*o Engrneers aro oreparod ro install and servic-e our oqurpnlon: er 6xlr8 9ost
rJ: i

Rrquirod !cc.rro'i" lncluded wlh chlol:n?'tor. at :::1:::^t:cffrr"
Flexrbls connectors'atrd vslvos {or chloino gu' 

"t'p}ty 
(manilold wtrennecessarv}.. 

t-.

;;;'i^s iot chlorine solutron 9T:*..::'
:ll::lT,., J::illillilii::: l;:':i;: ;,;il' f o, p, 

"e " " 
pipe t i nu app' ica t ion)

OPtional acco3sof ies

Itr scltJrtro|t .to thd roquired

or clesire.ti. lor a porircular rnstollation'

rore of theaccgssories' one or n'

t.
' i;:.:

i

iollowing equiPnrent tlenrs

. ', r:. .:-::'a'

j

unl 
"un 

be suPPlied &t eitra cost'

io op€rala lha Chlorinstor: ;

: : ::l l::''

mey be required

.1. Gtrs Mssk
; ii.l'i .-lt. {o: :irlc;ir:e sclu*el lino :' '

All cccessories are svailsble {ronr Babubhai Nerotamdss & Co'

Itenr t2) rs Required rvhen waler suppty pressure is insu{ticient

r the e!'ecr*: cssenrbly' a vacuum :: tr."-:::l.^"t ihe eiector' This vacuur::

As wster under pressure florvs tlto5l
exists ar reducad "",,-iu.-G"r 

throusrl rr,. oilt"*^ri'r pressure ,"suiu*.. -lr^ l]lil,ii; :r""-LJ;:Jt;r:t"r.":[Tti:

'ownrorer 
errd rhe -";;*;;;rr"i"r.'itt" diflerentiat pressure regulator and the vacuur'l -

i;:;'; : ..rdi; -irir-iho "iootint 
reiutaror'

ThevacuuminlhevacuutTlregutatoimovesediaphregmwhichunsegti.tnginiet.vetvg,reducjngthsbhtorine
gss {ron suppiy pressure !o wateF.colsnrn vScuunr I

. The c*ro.ne gas then pa:s.s through the frown.reter, the nlaouaf rare varve and into difibrenriar pfessure

resuiaror ii's reeuiai,, ,ii;,;',..ins . "oi:::*; 
pi*iu-'= l':i i:::=;ii:;: :;inji'"rr*' l:n1'::llotiirliloi''fr1

to the e,cctor. lvnere ihe chlorine nrixes with waler to lor!r!

ll*riur,,"r* tf,u* to rhe point of apptication 
rg rhe wster flow rhrough

senri-automarlc, or start-stop operation, is accomptished by sta.ting and stopping rhe watar llow rn

,n" "iuJi"l 
uv u iotunoic valve or othsr mesns'

Short from technical data for the V-711 : : ,. ': '

1 : Clrlorrtrs Scale ("'reigh nrachine)

2. ' Booster PtrtnP

3. lir*inrutti" CLlmpnrBtor (Te$ Setl

iype Opo;ation
Vacuum

Control
-- C^-; ....^d.ti.

lvtdlluol vr rst'r'

Capscities
S"tandard g/h
Maximums PPO

60 120 2N 4CO

361020
800 150C 2000 40cc
40 75 1OO' 20O

SOOO 14 ks/h 2O kg/h 4O kg/h
4OO 7OO' 1OOO 2OOO

Range of oPorstion-' 20: I set bY hand
:.

: AccuracY
:4%
- Cabinet

' ,'nuius,".s reinforced with polyestor-grey colour

' Dimonrionr
' wioirt iJ "* Height 147 cm oepth 39 cm

" 
!{eightl 

wooden box approximetely, Hst 3S kg epproximetely Gross BO kg in

.,L' I Volume{Packad}
' 0.4 m: in carton aPProximatelY

!r/e rbierve the right to
0.6 mt in woodenbox epproximately -

make darlgn irnprcvementr te'J other chango' at rny tirne we fesl it

derirable to do so. GRAM: CHLORINATE

r rLEPrlONE: 36 32 84

NAROTAI'1 NIWAS. IIANA CHOWK'

3C8, JAWAJI DADAJi ROAD,

90M8AY-400 0c7.

Manuftcturo, Salos and Serviccd bf

* A ffi U S g-l A I' ru & R S T'A fut D A S ."****%,ross & Fac,ory:

o{iice: P-1' cAt'{A lNDusrRlAL EsrAT€'

WALBHAT ROAO. GOREGAON {EAST}

eOFnsav-q0o O63' PIIONE: 6953Bs/693048
TELgx-NO ol1-78257
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LEAFLST NO. CX/3'J2

BAT{ACO EOI}iFMTruT DATA
i"Yi;tio.ro.".:$Y5;nb-a-..<c;3'\qeii{.f,

Manual or Semi-autorrratic Chlorinator rnodel lV.-711

The Model v-7+1 Ci.l,.rinator is.a man$ally operatec-solution feed..vacuum. type chlcirinator ct'signed to feed

chlorine gas of a controlled-.tate. This cnroiin. gus'i1e1v +ate is maintained eonstant positive:acting, spring-opposed

diaphragnr regulators.

Rats settinC

l.,.!anua|acjustmentattheratevalvelocatedonfrontofcabinet.

CapacitY

40 kg/h, or 2@O PFD {pounds chloiine per 24 hours) nra:<imum'

Ranqe

Wir;rin the basic 4O kg/h. capaciry. the Chlorinator, is capable of operatttt:. o:ut flow ra*ges of 20 to 1'

These-ranges are dependent upon the f-lowmeter used. SLrndard nreters available are lisled in the Tabls :

Metric SYstoni

3- 6O g Cl:/h
40- 80O g Cllh

- 4oo scxi0 -s,Cith
English systeql

o.1- 3.o PPD

2,O- 4lJ PPD

20-400 PPD

6-t2O g Clzlh
60-150O g Clz'h
O.7- 14 kg CFlzh . ,4,.

o-3- 6.0 PPD

3.0- 75 PPD

30-700 PPD

.,..IS- 2@, $Ctz1h
' lOG'.e@ g,C!l!r
'-:: 1..O.' 2G:i*giz;t:

- o.5- 10 PPO

5.0- 100 PPD

50- looo FPD

2O-- 4OO g Ct:/h
2Og4OqQ e eI'!'"
i{)". 4O rg Cl:;h

t-o- 20 PPrl

10- 200 PPD

100-2000 PPD

HighCh|orinef|owralescanbedecreased(therangeshif:edtooneofiowernraxinrunrcaoacity)simply
by replacing the clrlorine f lowmeter with c::: of 19u7s1 (:apacily' Lorv c5lorine flow rates can be increased by

replacing the chlorrne tlowmeter wilh one ol higher capauiry- In nrost cases increasing the capacity alsc

necessitaleschangtngconlponentpartsinthemanuaIratevalve.andejector.

Accurscy
Within 4%

. Water requirements : .

The water supply ltow rate and pressure ieq,rkerlorrrs depend upon ihe nraximunr chlorine capaciry and

back presusre ar rhe outlet of rhe eiectoi. 
-in" 

U""f p{'ussure includes the pipe frictionsl losses between the

Chlorinator and the point of applicatior-, plus the exisring b:ck preisure at the poiot of application'

Semi-automatiu oper&tiolr . .-.. . -:. '

The chlorine regulator will only permit gas flow wl:sn the eiectct.fuiiiisiies suffician( viiii:-r:::' i-'--'-=t=

the Chlorinator it rs Jnly necessary to 
'initiate 

the eiector lvs:or ilow' To' stop the Chlorinaror it is nscessarY to

interrupt the water flow. This "on-ofl" operalion. is $cz.atirnes calted semi-autonratic operation' lt can be

u""on]j"nua by operring and closing s solenoict valve in the elec:or wet6r line

Materiali ot construction

The Chlorinaror is. constructed of nrateriats which are resistsnt to lhs corrosive action of dry and nroist chlorine

gu" o;o airor;rlu ,oruilo,:l vvhere necessurv, ftru"r ntaterisls hsve o'-'sq 15 years ptoven perfornrsnco rn lhis service'

Chlorine ror Cebioet l'latursl unpeinted gray polY'ster;plastic reinlorced with'fibregLtss

Regulator BodY EBONTTE PVC. or ABS

Rogulator DiaPhragms PTFE or PVC

Rogulator Volvo Plug Silver
' Menual Rate valve iptug and ss&tl Silvsr

Ejector Block Ebonite PVC or ABS

Springs Srlvor'platedSilveralloy

. Overllow snd Check Valves Precrsion batls and Seats pTFE or PVC

Chlorine Gas Prossure PipingCopper Silver Plated

Chlorino Gas Vacuum PiPingPVC

chlorine Gar pre*uro Geuge Fiile.l tcurdon tub€ type protocted wrlh silver diephrognr

' Flownroto. Tuhr Hoavy-wall. Preo ton'boro Glasr-Ecrosiiicete

Metoring Flottr {low flow rstes) PVC or PTFE

MoteeingFtcatr{highf|owratas)Procision.nrechinedsilwrorPVCI

i
I
I
I

\
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COMMISSIONING OF PARTIALLY ERRECTED 

  CHLORINATION PLANT. 
2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4 

 

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER : 
 

a) Any item/work either supply of equipment or erection material which have not 
been specifically mentioned but are necessary to complete the work for 
trouble free and efficient operation of the plant shall be deemed to be included 
within the scope of this specification. The same shall be provided by the 
bidder without any extra charge. 

b) Electrical load requirement for Chlorination Plant. 
c) All equipment shall be suitable for the power supply fault levels and other 

climatic conditions mentioned in the enclosed project information. 
 

  
   

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
 

3.1 Bidder shall confirm total compliance to the electrical specification without any 
deviation from the technical/ quality assurance requirements stipulated. In line 
with this, signed and stamped copy of the following shall be furnished by the 
bidder as technical offer: 
a) A copy of this sheet “Electrical Equipment Specification for “Chlorination 

Plant”.  
b) Electrical load requirement 
 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality 
plans, type test certificates, technical literature, etc, is required during tender 
stage. Any such submission even if made, shall not be considered as part of offer. 
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LOAD TITLE 

RATING (KW / A) 

U
N

IT
 (U

)/S
TN

 (S
) Nos. 

VO
LT

A
G

E 
C

O
D

E*
 

FE
ED

ER
 C

O
D

E*
* 

EM
ER

. L
O

A
D

 (Y
) 

C
O

N
T.

(C
)/ 

IN
TT

.(I
) 

ST
A

R
TI

N
G

 T
IM

E 
>5

 S
EC

 (Y
) 

LOCATION BOARD 
NO. 

CABLE 

B
LO

C
K

 C
A

B
LE

 
D

R
G

. N
o.

 CONTROL 
CODE REMARKS LOAD No. NAME 

PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

ST
A

N
D

B
Y SIZE 

CODE NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 
 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 226 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
2X250 MW, GHTP STAGE-II,LEHERA 

MOHABAT UNIT 3 & 4 
 

NAME  
DATA FILLED UP ON 

 

SYSTEM  GAS CHLORINATION PLANT. SIGN.  DATA ENTERED ON  
DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  
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TITLE  : 
GENERAL TECHNICAL REQUIREMENTs  

 
FOR 

 
LV MOTORS 

 

SPECIFICATION  NO. 
     
VOLUME NO.  :       II-B 
SECTION          :       C2 
REV NO.  : 00   DATE : 02.01.14 
SHEET     :   1  OF      4 

 
1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest  edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement ofr rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechnical vibration of rotatinf electrical machines 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
sutable fro mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.5 metres from the outline of motor shall not 

exceed85dB. Peak amplitude of vibrations shall be within IS specified limits. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 All motor enclosure shall conform to DOP-IP55 unless otherwise specified. Motor for outdoor or 

semi-outdoor service shall be weather proof construction. 
 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
 
4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 165
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4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise statedin Data Sheet-A, motors  rated above 100kW shall be breaker controlled. For 

motors  rated higher than 110kW , breaker shall be given with motor protection relay. The terminal 
box of motors shall be designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or V W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 Terminal box shall be capable of withstanding maximum system fault current for duration of 0.25 sec. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type & double compression brass glands to match cable used. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given below shall be provided on opposite sides of motor frame. Each terminal box shall have a 
grounding terminal. 
 
Motors above 90kW                            : 50X6mm GS flat 
Motors above 30kW  upto 90 kW       :  35 X 6mm GS flat 
Motor above 5kW upto 30kW           : 25 X 3 mm GS flat 
Motor upto 5 kW                               : 8 SWG GI wire 166



     

TITLE  : 
GENERAL TECHNICAL REQUIREMENTs  

 
FOR 

 
LV MOTORS 

 

SPECIFICATION  NO. 
     
VOLUME NO.  :       II-B 
SECTION          :       C2 
REV NO.  : 00   DATE : 02.01.14 
SHEET     :   4  OF      4 

 
 
4.9 General 
 
4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 25Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated 30 kW  and above shall be provided with space heaters to maintain the motor internal 

air temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.00.00 CODES  & STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be
the latest editions including all applicable official amendments and revisions as
on date of opening of bid. In case of conflict between this specification and
those (IS : codes, standards, etc.) referred to herein, the former shall prevail.
All the cables shall conform to the requirements of the following standards and
codes:

IS :1554 - I PVC insulated (heavy duty) electric cables for working
voltages upto and including 1100V.

IS : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wires and
tapes for armouring of cables.

IS : 4905 Methods for random sampling.

IS : 5831 PVC insulation and sheath of electrical cables.

IS : 7098 (Part -I) Cross linked polyethylene insulated PVC sheathed cables
for working voltages upto and including 1100V.

IS : 8130 Conductors for insulated electrical cables and flexible
cords.

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM - D - 2843 Standard test method for density of smoke from the
burning or decomposition of plastics.

IEC - 754 (Part-I) Test on gases evolved during combustion of electric
cables.

IEC - 332 Tests on Electric cables under fire  conditions.
Part-3 : Tests on bunched wires or cables (catagory -B)
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2.00.00 TECHNICAL REQUIREMENTS

2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits
and under ground burried installation with chances of flooding by water.

2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to
withstand all mechanical, electrical and thermal stresses develop under steady
state and transient operating conditions as specified elsewhere in this
specification.

2.03.00 Aluminium conductor used in power cables shall have tensile strength of more
than 100 N/ sq.mm. Conductors shall be multi stranded.

2.04.00 XLPE insulation shall be suitable for a continuous conductor temperature of
90OC and short circuit conductor temperature of 250 deg. C. PVC insulation
shall be suitable for continuous conductor temperature of 70 deg.C and short
circuit conductor temperature of 160 deg. C.

2.05.00 The cable cores shall be laid up with fillers between the cores wherever
necessary. It shall not stick to insulation and inner sheath. All the cables, other
than single core unarmoured cables, shall have distinct extruded PVC inner
sheath of black colour as per IS : 5831.

2.06.00 For single core armoured cables, armouring shall be of aluminium wires. For
multicore armoured cables armouring shall be of galvanised steel as follows:-

Calculated nominal dia Size and Type of armour
of  cable under armour

i) Upto 13 mm 1.4mm dia GS wire

ii) Above 13 & upto 25mm 0.8 mm thick GS formed wire /
1.6 mm dia GS wire

iii) Above 25 & upto 40 mm 0.8mm thick GS formed wire /
2.0mm dia GS wire

iv) Above 40 & upto 55mm 1.4 mm thick GS formed wire /
2.5mm dia GS wire

v) Above 55 & upto 70 mm 1.4mm thick GS formed wire /
3.15mm dia GS wire

vi) Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire
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2.06.01 The aluminium used for armouring shall be of  H4 grade as per IS:8130 with
maximum resistivity of 0.028264 omhs mm2 per metre at 20OC. Aluminium
armouring shall be same as indicated above for galvanolised  steel.

2.06.02 The gap between armour wire / formed wire  shall not  exceed one armour
wire / formed wire space and there shall be no cross over / over-riding of
armour wire / formed wire. The minimum area of coverage  of armouring shall
be 90%. The breaking load of armour joint shall not be less than 95% of that
of armour wire / formed wire. Zinc rich paint shall be applied on armour joint
surface.

2.07.00 Outer sheath shall be of PVC(of suitable grade) & black in colour. In addition
to meeting all the requirements of Indian  standards referred to, outer sheath
of all the cables shall have the following FRLS properties.

(a) Oxygen index of min. 29 (As per IS:10810 (part-58))

(b) Acid gas emission of max. 20% (As per IEC-754-I).

(c) Smoke density rating shall not be more than 60% during Smoke
Density Test as per ASTMD-2843.

2.08.00 Cores of the cables  shall be identified by colouring of insulation. Following
colour scheme shall be adopted:

1 core - Red, Black, Yellow, Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red,  Yellow, Blue and Black

2.09.00 For reduced neutral conductors the core shall be black.

2.10.00 In addition to manufacturer's identification on cables as per IS, following
marking shall also be provided over outer  sheath.

1) Cable size and voltage  grade - To be embossed

2) Word 'FRLS' at every 5 metre - To be embossed

3) Sequential marking of length of the cable in metres at every one
metre.- To be embossed / printed
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The embossing shall be progressive, automatic, in line and marking shall be
legible and indelible.

2.11.00 All cables shall meet the fire resistance requirement  as per Category-B of
IEC 332 Part-3.

2.12.00 Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.

2.13.00 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow
holes etc.are not acceptable.

2.14.00 Cable selection & sizing

2.14.01 LT Power cables shall be sized based on the following considerations:

(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be
limited to 10% and during full load running condition, shall be limited to
3% of the rated voltage

(c) Short circuit withstand capability

This will depend on the feeder type. For a fuse protected circuit, cable
should be sized to withstand the let out energy of the fuse.For breaker
controlled feeder, cable shall be capable of withstanding the system
fault current level for total breaker tripping time inclusive of relay pickup
time.

(d) The minimum conductor size shall be 6 sqmm for aluminium
conductor cables and 2.5 sqmm for copper conductor cables. The
constructional details of copper conductor cables shall be same as
indicated for copper control cable.

2.14.02 Derating Factors

Derating factors for various conditions of installations including the following
shall be considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air

b) Grouping of cables

c) Variation in ground temperature and soil resistivity for buried cables.
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2.14.03 Cable lengths shall be considered in such a way that straight through cable
joints are avoided.

2.14.04 Cables shall be armoured type if laid in switchyard  area or directly buried.

2.14.05 All LT power cables of sizes more than 120 sq.mm. shall be XLPE insulated
and preferable sizes are 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm.

3.00.00 CONSTRUCTIONAL FEATURES

3.01.00 1.1 KV  Grade Power Cables

(a) 1.1 KV grade XLPE power cables shall have compacted aluminium
conductor, XLPE insulated, PVC inner-sheathed (as applicable),
armoured/ unarmoured, PVC outer-sheathed conforming to IS:7098.
(Part-I).

(b) 1.1KV grade PVC power cables shall have aluminium
conductor(compacted type for sizes above 10 sq.mm), PVC Insulated,
PVC inner sheathed (as applicable) armoured/ unarmoured, PVC outer-
sheathed conforming to IS:1554 (Part-I).

(c) 1.1 KV grade Trailing cables shall have tinned copper(class 5)conductor,
insulated with heat resistant elastomeric compound based on Ethylene
Propyline Rubber(EPR) suitable for withstanding 90 deg.C continuous
conductor temperature and 250 deg. C during short circuit, inner-
sheathed with heat resistant elastomeric compound, nylon cord
reinforced, outer-sheathed  with heat resistant, oil resistant and flame
retardant heavy duty elastomeric compound conforming to IS 9968.

3.02.00 Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel  drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's  name,
address and contract number, item number and type, size and length
of cable and net gross weight stencilled on both sides of the drum. A
tag containing same information shall be attached to the leading end of
the cable. An arrow and suitable accompanying wording shall be
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marked on one end of the reel indicating the direction in which it
should be rolled.

4.00.00 TESTS

4.01.00 GENERAL

1.0 All equipments to be supplied shall be of type tested quality. The
Contractor shall submit for Owner's approval the reports of all the type
tests as listed in this specification and carried out within last five years
from the date of bid opening. These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied
under this contract and the test(s) should have been either conducted
at an independent laboratory or should have been witnessed by a client.

2.0 In case the Contractor is not able to submit report of the type test(s)
conducted within last five years from the date of bid opening, or in
case the type test report(s) are not found to be meeting the
specification requirements,  the Contractor shall conduct all such tests
under this contract free of cost to the Owner and submit the reports
for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to
be included in the equipment price.

4.02.00 TYPE TESTS:

4.02.01 The type tests reports for the following shall be submitted on one size each
of PVC / XLPE LT Power cables of each make:

S. No. Type Test Remarks

a) For Conductor

1. Resistance test

b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test For aluminium wires also

3. Elongation test For aluminium wires also

4. Torsion test For round wires only
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5. Winding test For Formed wires only

6. Resistance test For aluminium wires also

7. Zinc Coating test For G.S. Formed wires /wires only.

c) For PVC/XLPE insulation & PVC Sheath

1. Test for thickness

2. Tensile strength & elongation tests before ageing and after
ageing

3. Ageing in air oven

4. Loss of mass test For PVC insulation and sheath only

5. Hot deformation test For PVC insulation and sheath only

6. Heat shock test For PVC insulation and sheath only

7. Shrinkage test

8. Thermal stability test For PVC insulation and sheath only

9. Hot set test For XLPE insulation only

10. Water  absorption test For XLPE insulation only

11. Oxygen index test For  outer sheath only

12. Smoke density test For outer sheath only

13.  Acid gas generation test For outer sheath only

d) For completed cables

1. Insulation resistance test
(Volume resistivity method)

2. High voltage test

3. Flammability test as
per IEC - 332 Part-3
(Category -B)

4.02.02 Acceptance Tests (as per QA table)

4.03.00 Routine Tests (as per QA table)
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1.00.00 CODES  & STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be
the latest editions including all applicable official amendments and revisions as
on date of opening of bid. In case of conflict between this specification and
those (IS : codes, standards, etc.) referred to herein, the former shall prevail.
All the cables shall conform to the requirements of the following standards and
codes :

IS :1554 - I PVC insulated (heavy duty) electric cables for
working voltages upto and including 1100V.

IS : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wire
and tapes for armouring of cables.

IS : 4905 Methods for random sampling.

IS : 5831 PVC insulation and sheath of electrical cables.

IS : 8130 Conductors for insulated electrical cables and
flexible cords.

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from
the burning or decomposition of plastics.

IEC-754 (Part-I) Test on gases evolved during combustion of
electric cables.

IEC -332 Tests on Electric cables under fire conditions
Part-3 : Tests on bunched wires or cables
(category -B)

2.00.00 TECHNICAL  REQUIREMENTS

2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits
and under ground burried installation with chances of flooding by water.
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2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to
withstand all mechanical, electrical and thermal stresses develop under steady
state and transient operating conditions as specified elsewhere in this
specification.

2.03.00 Conductor of control cables shall be made of multi stranded, plain annealed
copper.

2.04.00 PVC insulation shall be suitable for continuous conductor temperature of 70
deg C and short circuit conductor temperature of 160 deg. C.

2.05.00 The cable cores shall be laid up with fillers between the cores wherever
necessary. It shall not stick to insulation and inner sheath. All the cables, other
than single core unarmoured cables, shall have distinct extruded PVC inner
sheath of black colour as per IS : 5831.

2.06.00 For multicore armoured cables, the armouring shall be of galvanised steel as
follows :-

Calculated nominal dia Size  and Type of armour
of  cable under armour

1) Upto 13 mm 1.4mm dia GS wire

2) Above 13 upto 25 mm 0.8 mm thick GS formed wire /
1.6 mm dia  GS wire

3) Above 25 upto 40 mm 0.8mm thick GS formed wire /
2.0mm dia GS wire

4) Above 40 upto 55mm 1.4 mm thick GS formed wire/
2.5mm dia GS wire

5) Above 55 upto 70 mm 1.4mm thick GS formed wire /
3.15mm dia GS wire

6)  Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire

The gap between armour wire / formed wire  shall not  exceed one armour
wire / formed wire space and there shall be no cross over / over-riding of
armour wire / formed wire. The minimum area of coverage  of armouring shall
be 90%. The breaking load of armour joint shall not be less than 95% of that
of armour wire / formed wire. Zinc rich paint shall be applied on armour joint
surface.
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2.07.00 Outer sheath shall be of PVC (grade as applicable) and grey in colour. In
addition to meeting all the requirements of Indian standards referred to, outer
sheath of all the cables shall have the following FRLS properties.

(a) Oxygen index of min. 29 (As per IS:10810 (part-58))

(b) Acid gas emission of max. 20% (As per IEC-754-I).

(c) Smoke density rating shall not be more than 60% during Smoke
Density Test as per ASTMD-2843.

2.08.00 Cores of the cables of upto 5 cores shall be identified by colouring of
insulation.

Following colour scheme shall be adopted.

1 core - Red, Black, Yellow or  Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red,  Yellow, Blue and Black

5 core - Red, Yellow, Blue, Black and Grey

2.09.00 For cables having more than 5 cores, core identification shall be done by
numbering the insulation of cores sequentially, starting by number 1 in the
inner layer (e.g. say for 10 core cable, core numbering shall be from 1 to
10). The number shall be printed in Hindu-Arabic numerals on the outer
surfaces of the cores. All the numbers shall be of the same colour, which
shall contrast with the colour of insulation. The colour of insulation for all the
cores shall be grey only. The numerals shall be legible and indelible. The
numbers shall be repeated at regular intervals along the core, consecutive
numbers being inverted in relation to each other. When the number is a
single numeral, a dash shall be placed under neath it. If the number consists
of two numerals, these  shall be disposed one below the other and a dash
placed below the lower numeral. The spacing between consecuture numbers
shall not exceed 50 mm.

2.10.00 In addition to manufacturer's identification on cables as per IS, following
marking shall also be provided over outer sheath :

(a) Cable size and voltage  grade - To be embossed
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(b) Word 'FRLS' at every 5 metre - To be embossed

(c) Sequential marking of length of the cable in metres at every one metre.
To be embossed / printed.

The embossing / printing shall be progressive, automatic, in line and marking
shall be legible and indelible.

2.11.00 All cables shall meet the fire resistance requirement  as per Category-B of
IEC 332 Part -3.

2.12.00 Allowable tolerances on the overall diameter of the cables shall be +\-2  mm
maximum over the  declared value in the technical data sheets.

2.13.00 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow
holes etc. are not acceptable.

2.14.00 Cable  selection & sizing

2.14.01 LT Control cables shall be sized based on the following considerations:

(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be
limited to 10% and during full load running condition, shall be limited to
3% of the rated voltage

(c) Short circuit withstand capability

This will depend on the feeder type. For a fuse protected circuit, cable
should be sized to withstand the let out energy of the fuse.For breaker
controlled feeder, cable shall be capable of withstanding the system
fault current level for total breaker tripping time inclusive of relay pickup
time.

(d) The minimum size of conductor shall be 1.5 sqmm

2.14.02 Derating Factors

Derating factors for various conditions of installations including the following
shall be considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air

b) Grouping of cables

c) Variation in ground temperature and soil resistivity for buried cables.
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2.14.03 Cable lengths shall be considered in such a way that straight through  cable
joints are avoided.

2.14.04 Cables shall be armoured type if laid in switchyard  area or directly buried.

3.00.00 CONSTRUCTIONAL FEATURES

3.01.00 1.1 KV  Grade Control Cables

Control Cables shall have stranded copper conductor multicore PVC insulated,
PVC inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming
to IS:1554. (Part-I).

3.02.00 Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel  drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's  name,
address and contract number, item number and type, size and length
of cable and net  gross weight stencilled on both the sides of the
drum. A  tag containing same information shall be attached to the
leading end of the cable. An arrow and suitable accompanying wording
shall be marked on one end of the reel indicating the direction in which
it should be rolled.

4.00.00 TESTS

4.01.00 GENERAL

1.0 All equipments to be supplied shall be of type tested quality. The
Contractor shall submit  for Owner's approval the reports of all the type
tests as listed in this specification and carried out within last five years
from the date of bid opening. These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied
under this contract and the test(s) should have been either conducted
at an independent laboratory or should have been witnessed by a client.
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2.0 In case the Contractor is not able to submit report of the type test(s)
conducted within last five years from the date of bid opening, or in
case the type test report(s) are not found to be meeting the
specification requirements,  the Contractor shall conduct all such tests
under this contract free of cost to the Owner and submit the reports
for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to
be included in the equipment price.

4.02.00 TYPE TESTS:

4.02.01 The Type tests reports for the following shall be submitted for one size each
of  LT control cable of each make :

S. No.Type Test Remarks

a) For Conductor

1. Resistance test

b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test

3. Elongation test

4. Torsion test For round wire only

5. Winding test For Formed wires

6. Resistance test

7. Zinc Coating test For G.S. conductors only.

c) For PVC insulation & PVC Sheath

1. Test for thickness

2. Tensile strength and
elongation test before
ageing and after ageing
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3. Ageing in air oven

4. Loss of mass test For PVC insulation and sheath only

5. Hot deformation test For PVC insulation and sheath only

6. Heat shock test For PVC insulation and sheath only

7. Shrinkage test

8. Thermal stability test For PVC insulation and sheath only

9. Oxygen index test For outer sheath only

10. Smoke density test For outer sheath only

11. Acid gas generation test For outer sheath only

d) For completed cables

1. Insulation resistance test
(Volume resistivity method)

2. High voltage test

3. Flammability test as per
IEC - 332 Part-3   (Category-B)

4.02.02 Acceptance Tests  (as per QA table)

4.03.00 Routine Tests  (as per QA table)
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  1.0 SCOPE 
 

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site 
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

 

2.0 CODES AND STANDARDS 
 

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant 
National and International standards. 

 

2.2 As a minimum requirement, the following standards shall be complied with: 
 

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel. 
b) IS-5 : 2007 : Colors for ready mixed paints and enamels. 
c) IS-1248:2003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):1993 : Low Voltage switchgear & control gear : Part-I (General Rules) 
g) ISA-18.1:1979                  :   Annunciator Sequences and Specification  
h) NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in 

Hazardous Locations. 
       

3.0 TECHNICAL REQUIREMENTS 
 

3.1 Panel Construction 
 

3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop controller, 
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required 
for operation and monitoring of the equipment locally.   

 

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of 
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall be 
provided. 

 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.  
All welds on exposed panel surfaces shall be ground smooth.  

 
 3.1.4 The salient features of construction shall be:  

 
                          Sheet material: Cold rolled sheet steel  

Frame thickness: Not less than 3.0mm 
Enclosure thickness:  Not less than 2.5 mm for load bearing sections (Mounted with instruments) 
                                         1.6 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm  
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

 
3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked shall 

be held at minimum three places. The door width shall not be more than 550mm.The doors shall be 
provided with suitable stiffeners to prevent buckling.  The handle shall be on the right side of the door. 
The door shall be removable type with concealed hinges to facilitate maintenance work.  Suitable 
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be 
provided with suitable glass windows, as per the requirement. 

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
3.1.6 Suitable neoprene gasket shall be provided on all doors and removable covers.  Suitable ventilation 

system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh. 183
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3.1.7 The class of protection shall be in accordance with IP-55 unless otherwise specified . 
 

3.1.8 All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and 
phosphating etc. by seven tank method.  The panel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel 
based final paint of color shade and finish as specified in the attached data sheet. Minimum thickness 
of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

 

3.1.9 The cable glands of the required size and type shall be supplied along with the Panel. Panel shall have 
gland plate at cable entry to panel.Thickness of gland plate shall not be less than 3mm. 

 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the 
panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished 
ground level).  The devices shall be located in such a way so as to ensure easy access for operation / 
maintenance. 

 

3.1.11    Dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-DS1-0) 
shall be provided by the purchaser. In case redundant power supply feeders are provided then auto 
changeover unit shall be mounted on the panel are in the panel supplier’s scope. Alaram shall be 
provided against failure of a single power supply. Where DC control power supply is specified an 
additional 240V, 50 Hz AC supply feeder for powering of space heater and lighting shall be provided by 
the purchaser.  Suitable arrangement shall be provided inside the panel to receive and terminate the 
power supply feeder(s).  For this purpose MCBs of suitable current rating shall be provided by the 
vendor.  A supervisory relay along with a pilot lamp to indicate control supply ‘ON’ shall be provided on 
the panel.  Any other power supply required for the operation of the devices mounted in the panel shall 
be arranged by the vendor. 

 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire / 
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other.  Separate coloured 
wires to be used for AC and DC circuits.  All wires shall be properly numbered and identified with 
ferrules as per the Control scheme / wiring diagram.  Wires shall be routed and run through PVC 
troughs/tray. 

 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for AC 
& DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The 
TB points in terminal block shall be cage clamp type / screw type.    The terminal for ammeters shall be 
provided with removable links for shorting CTs.  Each terminal strip shall be provided with identification 
strip.  The terminal shall not be mounted below 250 mm height from finished floor.  The panel shall 
have ten (20) percent spare terminal. 

 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.  
             A 5 Amp. 3-pin Power receptacle with plug shall be provided.   
 

3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system with ON-OFF switch shall be 
provided at the panel bottom.  These shall be designed to maintain the panel temperature five (5) deg. 
C above the ambient temperature during maintenance shutdown.  Suitable isolating and control devices 
comprising of MCB, thermostat etc. shall be provided for the space heater. 

 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of 
the panel.  It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main 
station earth.  The panel mounted equipments / devices shall be connected to earth bus through green 
coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 

 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20 
mm height.  The individual devices on the panels shall be as provided with separate name plate with 
inscription of 3 mm height.  The instrument / devices shall be provided with stick on label plates inside 
the panel.  The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte 
Sheet / 2 mm Anodised Aluminium Plate. The material shall be laminated phenolic, The inscription shall 184
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be with white letters on black background on traffolyte sheet.  The labels shall be fixed by self tapping 
non-rusting screws. The nameplates for panels /consoles shall be provided both on the front and the 
rear. 

 
3.1.18  Vendor  shall furnish electric load and heat load list ( in case panel is to be placed in  ac environment ) 

of each panel. 
 

 
3.2 Hazardous Area Panel Requirement 

 
3.2.1 The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to 

render it non-hazardous.  Alarms shall be provided for local and remote annunciation when 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It shall 
not be possible to switch ON the power of purged section unless it is purged as per the 
recommendation of NFPA-496.  Vendor must provide a protective device on the panel to protect the 
panel from over pressurisation. 

 

3.2.2 Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on a 
metal board and located outside the local panel.  Pressurisation kit shall further consist of solenoid 
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic.  However 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow 
through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

 

3.2.4 All components in the local panel like indicating instruments, push buttons switches, lamps etc., which 
are required to be energized without panel pressurization or before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

 

3.2.5 All push buttons etc. requiring frequent operation during machine running shall have good positive 
sealing.  Weatherproof housing or cover to be provided wherever necessary.  Vendor shall provide 
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

 

3.2.6 Provision to switch off manually all types of power shall be provided in the panel.  In addition, it shall 
also be possible to switch off power circuits / components which are powered from motor control centre 
or control room manually in case of pressurization failure.  All such cables from MCC and main control 
room shall be terminated in explosion proof boxes (NEMA-7). 

 

3.3 Control & Monitoring devices 
 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere 
for the plant / equipment shall be supplied and mounted on the panel. 

 

3.3.2 Alarm Annunciator System 
 

 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia 
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision 
for repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent spare 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 Relays 
 

 The relays shall be electromagnetic type suitable for specified control supply.  Its contact configuration 
and rating shall be suitable for the specified control function.  However minimum contact rating shall be 
5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare contacts. 

 

3.3.4 Timers 
 

 The timers shall be electronic type suitable for specified control supply.  Its contact configuration and 
rating shall be suitable for the specified control function.  However, minimum contact rating shall be 5 
Amp AC & 2 Amp DC as applicable. 
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3.3.5 Control / Selector Switches 
 

 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.  
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.  
Contact configuration and rating shall be as per the control function requirement.  The switches shall be 
lockable type wherever specified.  Each switch shall be provided with engraved plates indicating the 
switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 

 The push buttons shall be momentary action self-resetting type, however stop P.B.  for unidirectional 
drives shall be provided with manual reset facility.  Its contact configuration & rating shall be as required 
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating.  It shall have round coloured 
projecting tab and engraved escutcheon plate / inscription plate.  Colour coding of push buttons shall be 
as under: 

 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side  
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side 
 

 Indicating lights shall be suitable for direct connections across specified power supplies.  It shall be 
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted with 
LED cluster type lamp replaceable from front. 

 
 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side 
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 
 

3.3.7 Ammeters 
 

 Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with      
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current 
indication 

 

3.3.8 Miniature Circuit Breaker (MCB) 
 

 These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse 
delayed thermal trip feature for over current protection.  The housing of MCB shall be made of non-
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages and 4 
KA for DC Voltages. 

 

3.3.9 Makes of various instruments / devices shall be as given below 
 
 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 

 
4.0 TESTING AND INSPECTION 

 
4.1 The  bidder  shall  adopt  suitable  quality  assurance  program  to  ensure  that  the equipments 

offered will meet the specification requirements in full. 
 
 

4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish 
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer. 
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4.3 The vendor shall conduct the following tests as a minimum requirement: 
 
4.3.1 Routine Tests 
 

1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. Functional  

 

4.3.2 Type Tests 
 

 1. Enclosure Class Test 
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5.0 SPARES AND CONSUMABLES 
 

5.1 Commissioning Spares and consumables 
 

The bidder shall supply all commissioning spares and consumables ‘as  required’ during Start-up, as 
part of the main equipment supply. 

 
5.2. Mandatory Spares 
 

The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the 
specification. The Mandatory Spares offered shall be of the same make and type as the main 
equipment. 

 
5.3. Recommended Spares 
 

The  bidder  shall  furnish  a  list  of  Recommended  Spares  indicating  the  normal service 
expectancy period and frequency of replacement; quantities recommended for 3 years operation 
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order 
later, if required. 

 
6.0 DRAWINGS AND DOCUMENTS 

 
6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 
 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

 
6.2 The vendor shall furnish the following documents in required number as agreed after the award of 

contract: 
 

1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland 

plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue and technical information for instruments and devices with selected options clearly 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs. 

 

7.0 MARKING AND PACKING 
 

7.1 Panel with all instruments / devices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due 
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable) 
as well as rough handling and delays in Transit and storage in open. 

 

8.0 APPLICABLE DATA SHEET FORMS 
 

 This document shall be read with one or more of the following data sheet forms : 
 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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TITLE: SPECIFICATION NO. PE-TS-226-174-A001

SCHEDULE OF PRICES VOLUME III

SECTION DATE

REV. NO. 00 SHEET OF

SL. No. DESCRIPTIONS OF WORKS OR EQUIPMENT PRICE (In Lacs of Rs.)

1.0

A

B

2.0
2.1

2.2

2.3

2.4

2.5

Bidder shall furnish this price Schedule in his price offer only

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL

Total lump sum firm price on FOR site basis for design, engineering,
manufacturing, painting, inspection & testing at manufacturer’s works, complete
with all accessories including start up and commissioning spares, packing,
shipment and delivery to Power Station Site for missing items and replacement of
defective item in the existing partially supplied/ partially erected chlorination plant
for the complete scope of supply of Gas
chlorination plant defined in the BHEL tender specification PE-TS-226-174-A001
for delivery up to site basis (freight included).

Taxes & duties etc.

Erection & Commissioning

Demonstration test and handing over the plant to customer.

Total lump sum firm price for all services including erection (except already 
erected) and commissioning, unloading, storage and handling at site, site testing, 
trial run, obtaining clearance from Explosive department, demonstration tests, 
handover etc required for completion of Chlorination Plant as per tender 
specification .

 BREAK-UP OF PRICES GIVEN IN 1.0 ABOVE

NOTE

Total lump sum firm price on FOR site basis for design, engineering, 
manufacturing, painting, inspection & testing at manufacturer’s works, 
complete with all accessories including start up and commissioning 
spares, packing, shipment and delivery to Power Station Site for missing 
items and replacement of defective item in the existing partially supplied/ 
partially erected chlorination plant. In addition, the bidder’s scope shall 
include erection (except already erected) and commissioning, unloading, 
storage and handling at site, site testing, trial run, obtaining clearance from 
Explosive department demonstration tests and handing over to customer 
complete with all accessories as required for the total scope defined as per 
BHEL specification no. PE-TS-226-174-A001 CHLORINATION PLANT for 
2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4. 

In case, price indicated above does not match with item wise break-up  
given at 2.0, the highest price so calculated shall be considered for 
evaluation but in case of order, the same shall be placed at the lowest 
price.

Bidder to note that total price indicated above at 1.0 shall be considered 
for evaluation and hence, should be complete in all respect for the full 
scope defined and considering all terms and conditions agreed.

GUJARAT STATE ELECTRICITY CORPORATION LTD.

2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4

Total Rs.
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SCHEDULE OF DECLARATIONS 
 
I ………………………………………………………………..………certify that all the technical data and 

information pertaining to this specification are correct and are true representation of the 
equipment/system covered by our format proposal number Dated ………………….. and 
there is no deviation to the specification. 

 
I hereby certify that I am duly authorized representative of the Bidder’s company whose name 
appears above my signature. 
 
 
 
 
 
 
 
Bidders Company Name            
…………………………………………. 
 
 
 
 
 
Authorized representative’s 
Signature                                                                                         ……………………………………….. 
 
 
 
 
 
Name                                                                                         …………………………………………. 
 
 
 
Bidder’s Name                                                                           The bidder hereby agrees to fully 
comply with  
                                                                                                  the requirements and intent of this  
                                                                                                   specification for the price indicated 
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                                        COMPLIANCE CERTIFICATE 

 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnishing same with the offer: 

 
1. The scope of supply, technical details, construction features, design parameters etc. shall be as per 

technical specification & there are no exclusions/ deviations with regard to same. 
2. QP will be subject to BHEL/Customer approval in the event of order & customer hold points for 

inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be 
witnessed as per same apart from review of various test certificates/ Inspection records etc. 
The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be 
included in the base price of the equipment by the bidder. 

3. All drawings/data – sheets etc. to be submitted during contract shall be subject to BHEL/Customer 
review/ approval. GA drawings, as submitted with offer at tender stage are for reference purpose only 
and shall be subject to approval during contract stage. 

4. There are no other deviations with respect to specification other than those furnished in the ‘Schedule 
of Deviations’. 

5. The offered materials shall be either equivalent or superior to those specified. Also for components 
where material is not specified it shall be suitable for intended duty, materials shall be subject to 
approval in the event of order. 

6. The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in 
the base price (If bidders reply to this is “No commissioning spares are required” and if some spares 
are actually required during commissioning same shall be supplied by bidder without any cost to 
BHEL). 

7. All sub vendors shall be subject to BHEL/CUSTOMER approval. 
8. Any special tools & tackles, if required, shall be in bidder’s scope. 
9. The Performance of the system shall stand valid till the satisfactory completion of performance testing 

and its acceptance by purchaser/customer. 
10. Prices for recommended spares (if any) for three year operation shall be furnished separately and not 

to be included in the base price. 
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