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1.0 SCOPE 
 

This specification is intended to cover design, engineering, manufacture, fabrication, assembly, 
supply, inspection/ testing at vendor's & sub-vendor’s works, painting, mandatory spares, startup and 
commissioning spares, special tools and tackles (as applicable), forwarding, proper packing, shipment 
and delivery at site, preparation and submission of drawing/ documents & equipment/ system 
guarantee etc. as specified hereinafter for 1X660 MW BHUSAWAL TPS, OXYGEN DOSING 
SYSTEM. 
 
Broad scope of work of this package includes all equipment and accessories. Please also refer C&I 
section for C&I scope. 
 
The Oxygen dosing system as specified in Technical Specification shall consist of the followings: 

 Entire Oxygen dosing system mounted on skid as per P&IDs and Data Sheet-A. 
 Instrumentation (minimum) as per the enclosed P&ID. 
 Start-up & commissioning spares as required, mandatory spares as specified. 
 Racks (1 Nos.) hold 26 cylinders, cylinders (26 Nos.), injector assemblies (4 nos.), loose tees 

(10 nos.), loose elbows (10 nos.), loose tubing (200 meter), compression fittings (40 nos.) for 
loose tubing.  

 Foundation nuts & bolts to fix each skid on the floor, as required. 
 

1.1 SCOPE OF SERVICES 
 

The bidder’s scope also includes following services for scope under this specification: - 
 Design and engineering. 
 Fabrication of the skid mounted oxygen dosing system. 
 Painting as per the enclosed painting schedule. However, any variation in the painting 

schedule as finally approved by customer shall be taken care by the bidder without any 
commercial and delivery implication. Color-coding scheme shall be intimated to vendor during 
detailed engineering. 

 Inspection and testing of the skid as per the approved quality assurance plan. 
 Supply of the skid mounted oxygen dosing system up to the power plant site along with all 

accessories as defined in the technical specification. 
 

1.2  CIVIL SCOPE 
Nil. 
 

2.0 OXYGEN DOSING SYSTEM: (2 SKIDS FOR UNIT) 
(Refer Drawing. No. PE-DG-415-154-A101, R02) 
 
One skid of Oxygen Dosing System consists of the following: - 

 One number of bank of two oxygen cylinders, dosing at downstream of Deaerator/ CPU 
outlet. 

 Two number of Pressure Regulator as per Section D1 and Data Sheet – A. 
 Associated Piping, valves, fitting as indicated in the P&ID of oxygen dosing system and Data 

Sheet-A enclosed and as required to make the system complete. 
 Control & instrumentation as per P&ID of Oxygen Dosing System, Data sheet-A, Section IB. 

  
3.0 TERMINAL POINTS   

 
i. All wiring for field instruments (pressure and flow transmitters), solenoid valves and MFC shall 

be terminated at JB by the oxygen dosing vendor for further connection to DCS by BHEL. 
ii. All vent connections shall be connected via vent header and terminated at one point of the skid 

for further connection to atmosphere, if required, by BHEL. 
iii. Dosing termination point shall be after MFC and terminated at one point by the oxygen dosing 
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supplier for further interconnection till dosing locations by BHEL. 

iv. 24 V-DC connection to SV-3, SV-4 and SV-5 shall be directly connected by BHEL. 
 

4.0 QP AND SUB VENDOR APPROVAL 
 

4.1 The quality assurance plan is enclosed elsewhere in technical specification, however 
requirement of detailed QP, inspection checklist, certificate of conformance etc. for each 
equipment and sub-vendor shall be finalized during detailed engineering stage; decision of 
BHEL/ customer shall be binding on vendor in this regard. Any changes/ additional tests 
insisted upon by Owner during approval of QAP’s shall be accepted by bidder without any 
commercial and delivery implication to BHEL/ Customer. Bidder shall submit the quality plans in 
BHEL format during detailed engineering stage. Bidder to note further that during detailed 
engineering all the QAP’s/ check lists etc. shall be submitted to Customer/ BHEL for approval. 
All inspection & testing etc. shall be carried out accordingly.  

4.2 The sub vendor list (Annexure- II) enclosed is indicative only and is subject to approval/ 
acceptance by customer. Bidder to propose his sub vendor list with back up documents 
(experience list, end user performance certificate as applicable) etc. The same shall subject to 
BHEL and Customer approval during detailed engineering stage without any commercial & 
delivery implication to BHEL/ Customer. 

 
5.0 DOCUMENTS TO BE SUBMITTED BY BIDDER ALONG WITH THE BID 

 
BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE FOLLOWING 
DOCUMENTS: 
 
 Deviation, if any in the enclosed Schedule of deviation with cost of withdrawal only with 

mention of specification clause for which deviation is being asked. (Stamped & Signed). 
 Compliance certificate (stamped & signed). 
 Price Schedule duly filled in (stamped & signed). 
 List of Recommended spares, if any (stamped & signed). 
 

Note: Any other documents submitted by bidder except as asked in the bid’s specification shall not be 
evaluated & considered as null & void. 

 
6.0 DRAWING/ DOCUMENTS REQUIREMENT 

 
For the drawings/ documents submission schedule, please refer ANNEXURE-III. 
 
For the drawings/ documents submission procedure, please refer ANNEXURE-VI. The bidder has to 
submit the revised drawing/ document along with the compliance sheet indicating enumerate reply to 
all BHEL and customer comments or observations. Without compliance sheet the submission of the 
drawings/documents will not be considered and the delay on this account will be solely on bidder’s 
side only. Bidder to comply with the observations of the BHEL and CUSTOMER without price & 
delivery implication. 
 

7.0 SPARES 
 

7.1 All the spares for the equipment under the contract provided by the vendor will strictly conform 
to the specifications and documents and will be identical to the corresponding main equipment/ 
components supplied under the contract. 

 7.2 The quality plan and the inspection requirement finalized for the main equipment will also be 
applicable to the corresponding spares.  

 
8.0  MANDATORY SPARES 

 
8.1 The list of mandatory spares considered essential by the BHEL & Customer is indicated 

in Annexure- V.  
8.2 All mandatory spares shall be delivered at site at least two months before scheduled date 
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of initial operation of the first unit. However, spares shall not be dispatched before 
dispatch of corresponding main equipment. 

8.3 Wherever quantity has been specified as percentage (%), it shall mean percentage (%) of 
the total population of the item in the station (project), unless specified otherwise and the 
fraction will be rounded off to the next higher whole number. 

8.4 “One (1) Set” and “One (1) set of each type & rating” is defined as total numbers as 
required for one complete replacement for one equipment of similar size & capacity.  

8.5 Wherever quantity is specified both as a percentage and a value, the Bidder has to 
supply the higher quantity until & unless specified otherwise. 

8.6 Mandatory spares listed in Price Schedule is bare minimum requirement. In case any 
additional mandatory spares requirement is covered elsewhere in the tender specification 
apart from specified above, same shall be deemed to have been covered in bidder’s 
scope of supply. 

8.7 All mandatory spares shall be supplied as per the requirement of the specifications. In 
case any spare indicated in the specification is “not applicable” for particular equipment, 
then suitable applicable alternate spare has been offered / shall be supplied by the bidder 
without any financial implication."  

8.8 Bidder to write “Quoted / Not Applicable” against all items. Any item which is quoted as 
“not applicable” by the bidder in the above list and is found to be “applicable” at a later 
date shall be supplied by the bidder without any commercial and delivery implication. 

8.9 Any cell left blank in the unpriced schedule shall be treated as “Quoted” and is included in 
total price.  

8.10 The spares shall be treated and packed for a long storage under the climatic 
condition prevailing at site. 

8.11 Each spare part shall be clearly marked and labelled on the outside of the packing 
with its description. When more than one spare part is packed in a single case, a general 
description of the content shall be shown on the outside of such case and a detailed list 
enclosed. All cases, containers, and other packages must be suitably marked and 
numbered for the purpose of identification. 

8.12 The Bidder shall note that if there in any change/ variation in equipment/ system 
during detail engineering which causes any change/ variation in the essential spares 
quantity, the same shall be supplied without any commercial implications. The price 
indicated for the mandatory spares shall be considered for the purpose of evaluation. 

 
9.0 START-UP AND COMMISSIONING SPARES 

 
Start-up and Commissioning spares are those which would be required during plant or equipment 
testing, start-up and commissioning. All spares used until the plant is finally handed over by the 
Contractor to the Owner come under this category. Commissioning spares if deemed necessary by 
the bidder for commissioning of oxygen dosing skids shall be supplied by the bidder as a part of base 
offer. List of commissioning spares quoted for and individual price break up of the same shall be 
submitted separately. 

 
10.0 RECOMMENDED SPARES 

 
10.1 Bidders shall furnish a recommended spare parts schedule which the Bidder considers 

necessary and which has not been specified in the list of mandatory spares for the normal and 
trouble free plant operation for 3 year operation along with their offer for all equipment under 
the scope. The list of spares shall include such spares which are to be stored to achieve the 
plant availability level indicated by the bidder. The unit price of each recommended spares shall 
be indicated separately and shall not be quoted along with the lumpsum price. The price 
indicated for the recommended spares shall not be considered for the purpose of evaluation. 

10.2 All spares supplied under this contract shall be strictly interchangeable with the parts for which 
they are intended to be replacements. The spares shall be treated and packed for long storage 
under climatic conditions prevailing at the site, e.g. small items shall be packed in sealed 
transparent plastic bags with desiccator packs as necessary. 

 
11.0 SPECIAL TOOLS AND TACKLES 
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 One set of all special tools shall be furnished and shipped with each piece of equipment for 

dismantling, maintenance, adjustment, and calibration of the equipment. The tools shall be 
shipped in separate heavily constructed wooden boxes provided with hinged covers and 
padlock hasps. 

 The Contractor shall supply under this contract all maintenance tools for each piece of 
equipment/ system and it shall be boxed separately and the boxes shall be appropriately 
marked for shipment and identification of contents. 

 A weather-proof itemized list of the contents shall also be attached to the outside of each 
container. 

 The maintenance tools shall include all special handling rigs, bars, slings, cable and all 
specialized equipment for control system maintenance such as extender boards, scopes, and 
all software and hardware. Further, Bidder shall also include a full set of regular maintenance 
tools and tackles required. Bidder shall also include all maintenance tools and tackles in their 
scope. Total price of all the maintenance tools and tackles shall be included in the quoted 
lump sum price. 

 
12.0  PACKING 

 
To prevent damage to any equipment/ item of the skid during transit, wooden/ angle iron/ steel frame 
supports to be provided wherever required. Special attention shall be provided while packing and 
loading for overhead equipment. 

 
Bidder shall submit the packing details during detailed engineering for approval. Any changes 
required in packing details shall be complied by the bidder without any price and delivery implication. 
 

13.0 PAINTING  
 

Bidder to note that painting shall be as per approved painting schedule to be finalized during detailed 
engineering, however the same shall be prepared in line with the schedule enclosed in Section IA/ 
Annexure-IV.  

 
14.0 OTHER DESIGN REQUIREMENTS 

 
 Bidder to note that other design requirement of the Oxygen dosing skids shall be as below: - 

 All the terminal points shall be easily accessible and towards one side of skid. 
 All valves shall be easily accessible for the operator. 
 All equipment shall have SS name plate clearly indicating the equipment name. 
 Tube fittings of the system shall be done using elbows and tees. Tube bending is not 

acceptable. 
 All JBs shall be mounted in their respective dosing skids only. 
 MFC shall also be mounted in an enclosure. DOP of enclosure shall be IP-65 minimum. Other 

technical requirements of this enclosure shall be in line with JB details indicated elsewhere in 
the specification. 

 All cylinders supplied should conform to “Gas Cylinder Rules, 2004” and CCE license for the 
same shall be arranged by the bidder. 

 All items supplied for the oxygen dosing systems shall be suitable for oxygen service. Bidder 
shall provide the certificates indicating items are oxygen cleaned or suitable for oxygen 
service. 

 MOC of individual item/ equipment mentioned in the technical specification is only indicative.  
However, Bidder shall follow/ comply and design the oxygen dosing system in line with the 
following below mentioned ASTM standards.  

o ASTM G63: Guide for evaluating non-metallic materials for oxygen service. 
o ASTM G93: Standard Practice for Cleaning Methods and Cleanliness Levels for 

Material and Equipment Used in Oxygen-Enriched Environments. 
o ASTM G 94:  std. guide for evaluating Metals for oxygen service. 
o ASTM F1792-97 (2010): Standard Specification for Special Requirements for Valves 

Used in Gaseous Oxygen Service. 
o ASTM G88: Standard Guide for Designing Systems for Oxygen Service. 
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 Any change envisaged to meet the above standards and system/ service requirements during 

detailed engineering shall be agreed/ complied by the bidder without any price/ delivery 
implication to BHEL/ Customer.  

 All the instruments/ equipment/ electrical items shall be provided & designed with maximum 
star rating as available in line with energy conservation policies notified by BEE, GOI at the 
time of supply. 

 
15.0 MISCELLENEOUS REQUIREMENTS 

 
 Finish paints for touch-up painting of equipment after erection at site in sealed container. 
 Document approval by Customer/ BHEL under Approval category or information category 

shall not absolve the vendor of their contractual obligations of completing the work as per 
specification requirement. Any deviation from specified requirement shall be reported by the 
vendor in writing and require written approval. 

 Unless any change in specified requirement has been brought out by the vendor during detail 
engineering in writing while submitting the document to Customer and BHEL for approval, 
approved document (with implicit deviation) will not be cited as a reason for not following the 
specification requirement. 

 In case vendor submits revised drawing after approval of the corresponding drawing, any 
delay in approval of revised drawing shall be to vendor’s account and shall not be used as a 
reason for extension in contract completion. However, in case changes are necessitated due 
to any constraints at Customer/BHEL end, delay in review/ approval of drawing beyond one 
month will be to Customer/BHEL account. 

 Relevant requirements as per GTR, GCC, ECC & SCC. Any statutory requirement / clearance 
required for the packages from government / local body shall be in bidder’s scope. 

 In case of any conflict and repetition of clauses in the specification, the more stringent 
requirements among them are to be complied with. 

 Vendor to attend regular engineering meeting with BHEL and Customer fortnightly in BHEL or 
Customer office as decided during detail engineering. Vendor will depute his entire concerned 
Engineering representatives along with the project manager for discussion and approval. 
Meeting can be held at site also. 

 Latest version of all codes and standards to be followed. 
 For detailed dispatch instructions, Bidder to refer special condition of contract (SCC) of the 

project. 
 
16.0 CODES & STANDARDS 
 

 Design Standard of empty oxygen cylinder - IS-7285 
 Ball Valves Design standard - MSS-99-2010/ Equivalent 
 Ball Valves Test standard - MSS-99-2010/ Equivalent 
 Check Valves/ NRV Design standard - MSS-99-2010/ Equivalent 
 Check Valves/ NRV Test standard - MSS-99-2010/ Equivalent 
 Pressure Regulator Cleaning standard - ASTM G 93 
 3-way Valve Manifold Design standard - MSS-99-2010 
 3-way Valve Manifold Cleaning standard - ASTM G 93 
 Structural steel - IS 2062 
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DATA SHEET – A 
 
 

Sl. No Description Parameter
Mechanical Items 
1.0 No. of skid(s)for project Two (One for CPU and One for Deaerator) 
2.0 Cylinders:  
2.1 Quantity mounted on skid Two per skid (Total Four)  
2.2 Loose supply of filled Oxygen cylinders Total 26 loose cylinders on a rack for two skids near oxygen 

dosing skids in TG Hall BC Bay 
2.3 Design Standard of empty oxygen cylinder IS-7285 
2.4 Water Capacity 50 liters 
2.5 Gas Capacity 10 m3 
2.6 Max Working pressure at 15OC 204 Kg/cm2 
2.7 Accessories One Cylinder storing rack (MS), with capacity to hold 26 

cylinders. 
3.0 All Tubing:  
3.1 Material SS 316 
3.2 Diameter 15 NB (1/2” OD), 18 BWG 
4.0 Ball Valves  
4.1 Body, Bonnet, stem  SS 316 
4.2 Trim Material SS 316 
4.3 Design standard MSS-99-2010/ Equivalent 
4.4 Test standard MSS-99-2010/ Equivalent 
4.5 Size 15 NB 
4.6 End Connections  Ferruled 
4.7 Rating 2000 PSI 
4.8 Valve operation Manual or pneumatic as per P&ID 
5.0 Check Valves/ NRV  
5.1 Body, cover, disc/piston & seat SS 316 
5.2 Design standard MSS-99-2010/ Equivalent 
5.3 Test standard MSS-99-2010/ Equivalent 
5.4 Size 15 NB 
5.5 End Connections  Ferruled 
5.6 Rating 2000 PSI 
5.7 Valve operation Manual 
6.0 Pressure Relief Valve  
6.1 Type Spring loaded, angle type 
6.2 Body, bonnet, disc & nozzle  SS 316 
6.3 Valve discharges to Atmosphere (vent) 
6.4 Back pressure Constant 
6.5 Set pressure 42 Kg/cm2 (g) for skid 1 and 22 Kg/cm2 (g) for skid 2 
6.6 Inlet Connections  Ferruled 
6.7 Outlet Connections Ferruled 
7.0 Fittings SS-316 
8.0 Pressure Regulator  
8.1 Quantity Two per skid (total 4), each mounted to an oxygen cylinder 
8.2 Body & trim  Brass & Monel 
8.3 O-Ring  Viton 

8.4 Seat  PCTFE 
8.5 Filter  Bronze (40 micron) 
8.6 Inlet connection 1/2 " 
8.7 Cleaning standard ASTM G 93 
8.8 Outlet connection 1/2 " 
8.9 Operating pressure 204 Kg/cm2(g) 
8.10 Set outlet Pressure 40 Kg/cm2 (g) for skid dosing at CPU outlet and 20 Kg/cm2(g) 

for skid dosing at deaerator outlet. 
9.0 Mass Flow Controller  
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9.1 Expected Flow of O2 in process 50-400 gm/ hr. (for skid dosing at deaerator outlet); 40-300 

gm/ hr. (for skid dosing at CPU outlet) 
9.2 MOC-wetted parts SS 316 
9.3 Operating pressure Pressure reducing valve set pressure (refer P&IDs) 
10.0 3-way Valve Manifold  
10.1 Process End Connection  1/2 Inch NPT(F) 
10.2 MOC SS 316 & Viton O-Ring 
10.3 Design standard MSS-99-2010 
10.4 Cleaning standard As per ASTM G 93 
10.5 MAWP 250 bar 
10.0 Structural steel IS 2062 
11.0 Nuts, bolts & Lock Nuts SS 304 
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ANNEXURE I 

 
QUALITY PLAN FOR OXYGEN DOSING SYSTEM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PROJECT            
PACKAGE           

PSI QP. NO  : CONTRACT NO.   
REV.  :    MAIN SUPPLIER
DATE  : BHEL QP. NO
PAGE  : NTPC QP. NO

M C N
1 2 3 4 5 7 8 9 D* 11

1.0 WELDER'S QUALIFICATION  

1.1
WELDING PROCEDURE 
SPECIFICATION (WPS)

CORRECTNESS MA SCRUTINY ASME IX ASME IX QW 482 P V V

1.2
WELDER PERFORMANCE & 

PROCEDURE  QUALIFICATION 
RECORD

WELD SOUNDNESS & WELDING 
PERFORMANCE

MA PHYSICAL TEST ASME IX ASME IX QW 483 & QW 484 P V V

2 EMPTY OXYGEN CYLINDER
MTC, HYDRO TEST & RELEVANT 

TESTS AS PER  IS 7285
MA IS 7285 APPROVED DATASHEET

AS PER APPROVED 
DATASHEET

MFRS
CERTIFICATE

P V V

3 VALVES (BODY & BONNET)  MATERIAL MA -- APPROVED DATASHEET
AS PER MODEL 

DECODIFICATION MENTIONED 
IN MFRS CATALOGUE

MANUFACTURERS COC P V V

4 INSTRUMENTS 

4.A PRESSURE GAUGE

MOC FOR WETTED PARTS, 
CALIBRATION & BOURDON OVER 
PRESSURE PROTECTION & TYPE 

TEST CERTIFICATE

MA MEASUREMENT APPROVED DATASHEET
AS PER APPROVED 

DATASHEET
MFRS

CERTIFICATE
P V V

4.B PRESSURE TRANSMITTER
CALIBRATION, OVER LOAD 
PROTECTION & TYPE TEST 

CERTIFICATE 
MA MEASUREMENT APPROVED DATASHEET

AS PER APPROVED 
DATASHEET

MANUFACTURERS COC P V V

5 SOLENOID VALVES MATERIAL MA VISUAL APPROVED DATASHEET
AS PER MODEL 

DECODIFICATION MENTIONED 
IN MFRS CATALOGUE

MANUFACTURERS COC P V V

6
CYLINDER PRESSURE 

REGULATOR
MATERIAL MA VISUAL APPROVED DATASHEET

AS PER MANUFACTURERS 
CATALOGUE

MANUFACTURERS COC P V V

7 TERMINATION BOX
COUNTUNITY,IR-HV-IR & DEGREE 

OF PROTECTION  
MA ELECTRICAL APPROVED DATASHEET

AS PER APPROVED 
DATASHEET

MFRS COC & 
INSPECTION REPORT

P V V

8 TUBING CHEMICAL & PHYSICAL MA
CHEMICAL & PHYSICAL

TEST
APPROVED DRAWING 

DATASHEET
APPROVED DRAWING 

DATASHEET
LAB REPORT P V V

9 MASS FLOW CONTROLLER CALIBRATION REPORT MA ELECTRICAL
APPROVED DRAWING &  

DATASHEET
APPROVED DRAWING &  

DATASHEET
CALIBRATION REPORT P V V

10 FITTING MATERIAL MA VISUAL APPROVED DRAWING 
AS PER MODEL 

DECODIFICATION MENTIONED 
IN MFRS CATALOGUE

MANUFACTURERS COC P V V

11 FINAL ASSAMBLY
DIMENSION, ORIENTATION & 

COMPLETENESS. 
MA MEASUREMENT APPROVED DRAWING APPROVED DRAWING INSPECTION P W W

FAT LEAKAGE N2 FILL FOR 2HR
APPROVED DRAWING / 

FACTORY ACCEPTANCE  TEST
NO LEAKAGE INSPECTION REPORT P W W

12 POWDER COATING STAMPING DFT MEASUREMENT MI VISUAL
NTPC APPROVED PAINTING 

SCHEME 
P W V

13 PMI Test for SS GRADE CONFIRMATION MA CHEM.TEST BHEL APPD.DATA SHEET/DWG BHEL APPD.DATA SHEET/ DWG INSPECTION REPORT P W W

LEGEND : DOC NO. REV : CAT :

FOR CUSTOMER USE

SIGNATURE
INDICATE "P"  PERFORM, "W" WITNESS,  AND  "V"  VERIFICATION  AS APPROPRIATE, 

REVIEWED BY APPROVED BY APPROVAL SEAL
 "CHP" SHALL  BE IDENTIFIED IN COLUMN "N".

NOTES: ALL INSTRUMENTS SHALL BE OXYGEN CLEANED AND SUITABLE FOR OXYGEN SERVICE. MANUFACTURERS COC CERTIFYING THE SAME REGARDING OXYGEN CLEANED SHALL BE SUBMITTED FOR REVIEW DURING FINAL INSPECTION.

* RECORDS IDENTIFIED WITH "TICKS" SHALL BE  ESSENTIALLY
   INCLUDED BY CONTACTION IN QA DOCUMENTATION.

MANUFACTURER/
MAIN SUPPLIER

**  M : MANUFACTURER/SUB-CONTRACTOR
SUB SUPPLIER  C : BHEL, N:NTPC

100%

100%

100%

100%

100%

100%

1/TYPE

100%

100%

100%

100%

100%

100%

100%

100%

100%

ACCEPTANCE NORMS      FORMAT OF RECORDS AGENCY** REMARKS

6 10

DEAERATOR & CEP DISCHARGE DOSING 

S.NO. COMPONENTS/  OPERATION CHARACTERISTICS CHECKED CATEGORY TYPE/ METHOD CHECK
EXTENT OF 

CHECK
REFERENCE DOCUMENT

OXYGEN DOSING SYSTEM : BHEL/PEM/NOIDA
SUB - SYSTEM :

MANUFACTURER'S MANUFACTURING QUALITY PLAN
: 1x660 MW BHUSAWAL TPS

NAME & ADDRESS : : OXYGEN DOSING SYSTEM
ITEM:                     
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TEST PROCEDURE FOR OXYGEN DOSING SYSTEM 
 

 
 A Factory Acceptance Testing will be conducted at vendor’s Factory. This will be for 

verification of the functional performance of critical equipment/instruments and hardware 
design when run at design pressure, temperature and flow. 

 
 FAT will be carried out using only the inert gas such as Nitrogen. Following will be the FAT 

protocol. 
 

 Checking the completeness of the system. This will include visual inspection of equipment 
and instruments as per the P & ID s & GA along with skid after assembling on skid. 

 
 Soap joint leak test of tubing/fittings/valves using nitrogen at 1.25 times of maximum 

operating pressure. 
 

 (ANSI B31.8), for 2 hours. The allowable pressure drop would be up to 0.5 bar over 2 hours. 
 

 Functional testing of calibrated components (equipment/ instruments) using nitrogen. The test 
controller will be connected to Mass flow controller. The set point will be given from test 
controller & this will be monitored. 

 
 Testing of Assembly of skid, instruments, termination box will be done by BHEL as per 

approved Quality Assurance Plan. 
 

 Inert test run using nitrogen to demonstrate flow. 
 

 Final Assembly & Factory Acceptance Test will be witnessed by BHEL & CUSTOMER. 
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SUB VENDOR LIST - MECHANICAL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SR.  NO. ITEM SUPPLIER ����� �����	

��� �������
(a)����� GEA-BGR 
(b)���� TAPROGGE GMBH

��� ��������������� CARBON STEEL PIPE FITTING (a)����� ALLIED INTERNATIONAL S.P.A. ITALY
(a)����� ASIAN PAINTS
(b)���� BURGER PAINTS
(c) ����� SHALIMAR PAINTS
(d) ���� NEROLAC PAINTS
(e)����� JOHNSON & NICHOLSON 

��� ��������������� SPRING SUPPORT AND (a)����� SARATHI
(a)����� WEIR PUMPS
(b)���� KSB AKTIENGESELLSCRAFT
(c) ����� SULZER PUMPS
(d) ���� TORISHIMA PUMPS
(a)����� KBL
(b)���� FLOWSERVE INDIA CONTROL PVT LTD, INDIA
(a)����� SPIRAX MARSHALL PVT LTD
(b)���� GREAVES LTD
(c) ����� PENNANT ENGINEERING PVT LTD
(d) ���� LEADER VALVES LTD
(e)����� CRESCENT VALVES MFG CO PVT LTD
(a)����� SIEMENS
(b)���� UNIQUE SYSTEM, NEW JERSY, USA

��� ��������������� RAPH (a)����� L & T HOWDEN PVT LTD
���� ����������� ID/FD/PA FANS (a)����� L & T HOWDEN PVT LTD
���� ����������� SEAL AIR FANS (a)����� TLT ENGINEERING INDIA PVT LTD, GUJARAT
���� ����������� SCANNER COOLING AIR FAN (a)����� C. DOCTOR
���	 ����������� MILLS (a)����� L & T-MHI

(b)���� BHEL
���� ����������� GEAR BOX (COAL MILL) (a)����� FLENDER
���
 ����������� SOOT BLOWERS (a)����� CLYDE BERGEMANN INDIA, NOIDA
���� ����������� BOILER CIRCULATION PUMP (a)����� M/S HAYWARD TYLER LIMITED, UK
���� ����������� METALLIC EXPANSION (a)����� MILLAR FITTINGS, UK
���
 ����������� NON- METALLIC EXPANSION (a)����� KE – BURGMANN FLEXIBLE INDIA PVT. LTD.
���� ����������� SCREW PUMPS (a)����� TUSHACO PUMPS PVT. LTD.

(a)����� LLYODS INSULATION (INDIA) LTD.
(b)���� ROCKWOOL INDIA LTD.
(c) ����� HYDERABAD INDUSTRIES LTD.
(d) ���� MINWOOL ROCK FABRICS LTD.
(a)����� SAIL
(b)���� TATA STEEL
(c) ����� JINDAL STEEL

(a)����� SEAM INDUSTRIES NAGPUR
(b)���� ENESTEE ENGINEERING LTD, NAGPUR

���� ����������� HANDRAILS & GRATING (a)����� INDIANA GRATING PVT. LTD., MUMBAI
���
 ����������� COAL MILL COMPONENT (a)����� M/S AIA ENGINEERING LTD., AHMEDABAD
���� ����������� COAL PIPES (a)����� M/S PRATIBHA INDUSTRIES LTD., MUMBAI

(a)����� SEAM INDUSTRIES NAGPUR
(b)���� ENESTEE ENGINEERING LTD, NAGPUR
(c) ����� ERA BUILDING SYSTEM
(d) ���� RATNAMANI TUBES & METAL

���
 ����������� GASKETS (METALLIC & (a)����� IGP (MADRAS)
(a)����� DEEPAK FASTENERS LTD. LUDHIYANA
(b)���� POINEER NUT & BOLTS PVT. LTD. 
(a)����� DRESSER
(b)���� FISCHER CONTROLS
(a)����� SPIRAX MARSHALL
(b)���� LEADER VALVES

��	� ����������� CERAMIC LINED BENDS (a)����� CARBORUNDUM UNIVERSAL LTD. 
(a)����� SPIRAX MARSHALL
(b)���� GUJARAT OTOFILT
(c) ����� MULTITEX FILTRATION
(d) ���� GRAND PRIX FAB
(e)����� MICON VALVES (I) PVT. LTD
(f)������ FLOWTECH ENGINEERS
(a)����� SYNERGY STEELS LTD, NEW DELHI
(b)���� SRINATHJI ISPAT LTD., GAZIABAD
(c) ����� G.S. ALLOY CASTINGS LTD., ANDHRA 
(d) ���� N.S. ENGINEERING COMPANY PVT. LTD., 
(a)����� TECHNOFAB ENGINEERING LTD., NEW DELHI
(b)���� THERMOSYSTEM PVT. LTD., HYDERABAD

��	� ����������� BFP DRIVE TURBINE (a)����� HTC, CHINA
(a)����� FOURESS LIMITED
(b)���� KSB LIMITED
(c) ����� L & T
(d) ���� BANKIM
(e)����� BDK VALVES
(f)������ LEADER
(a)����� FOURESS LIMITED
(b)���� CRESCENT
(c) ����� TECHNO VALVES

���������������������������LIST OF APPROVED VENDORS-MECHANIICAL

��	� �����������
FORGED STEEL VALVE (UP
TO 50 NB SIZE)

FORGED CARBON STEEL

��		 �����������
FAB/CAST/FORGED 
STRAINERS/ Y TYPE
STRAINERS

��	� �����������
STEEL CASTINGS FOR COAL
MILL

��	
 ����������� FUEL OIL HEATING &
PRESSURISING SYSTEM

���� ����������� BOLTS & NUTS (FASTENERS)

��	� ����������� SAFETY VALVE

��	� ����������� SAFETY RELIEF VALVE

(a)����� METALFAB HIGHTECH PVT. LTD., NAGPUR

���	 ����������� BOILER DUCTS &
SECONDARY STRUCTURE

���� ����������� MISC. TANK FABRICATION

���� ����������� INSULATION

���� ����������� PLATES (BOILER)

���� ����������� SECONDARY STRUCTURE &
BUCKSTAY FOR BOILER

��� ��������������� CONCRETE VOLUTE PUMPS

��� ��������������� STEAM TRAPS

��
 ��������������� VACCUM PUMPS

BOILER, TURBINE, GENERATOR (BTG)

��� ��������������� CONDENSOR ON LINE TUBE
CLEANING SYSTEM

��	 ��������������� PAINTINGS

��
 ��������������� BOILER FEED PUMP



(d) ���� R & D MULTIPLES
(e)����� BHEL
(f)������ LEADER
(g)���� A.V. ENGG.
(a)����� D’WAREN & CO.
(b)���� S.L. MANEKLAL
(c) ����� CORI ENGG. PVT. LTD
(a)����� WEIR PUMPS
(b)���� KIRLOSKAR BROS. LTD., PUNE

���� ����������� GEAR BOX FOR BFP (a)����� TRIVENI ENGG. & IND. PVT. LTD., MYSORE
(a)����� PLYMOUTH, USA
(b)���� SHIN HAN METAL CO. LTD., KOREA
(c) ����� REMI EDELSTAL TUBULARS LTD.
(a)����� DIAMOND ENGG. , TAMILNADU
(b)���� VASAN INDUSTRIES., TAMILNADU
(c) ����� ERA BUILDING SYSTEM LTD., RUDRAPUR

���� ����������� WINDBOX (a)����� GK SONS ENGG. ENTERPRISES PVT. LTD., 
(a)����� VRINDA ENGG. PVT. LTD., KOLKATA
(b)���� S.S. FABRICATORS & MANUFACTURERS, 
(c) ����� DYNAMECH DESIGNER COMPANY , 
(d) ���� JAS EQUIPMENT & ENGINEERS PVT. LTD., 
(e)����� THE UNITED ENGINEERS, KOLKATA
(f)������ UNI PROFILES PVT. LTD., ORISSA
(g)���� FRIENDS ENGG. CORPORATION. BHILAI
(h)���� ENCORE PROJECTS PVT. LTD., BHILAI
(i)������ QUALITY ENGG. WORKS, KOLKATA
(j)������� EASTERN ENGINEER & ASSOCIATES, 
(k)���� DEHU ENGINEERS (I) PVT. LTD., PUNE
(l)������ NAAISON ENGINEERS PVT. LTD., 
(m)�� SRINIVASA ENGINEERS PVT. LTD, 
(a)����� BHARAT ALUMINUM CO. LTD.
(b)���� HINDALCO INDUSTRIES LTD.
(c) ����� NATIONAL ALUMINUM COMPANY LTD.
(a)����� VALCOVNY TRUB CHIUMUTOV
(b)���� ARCELOR MITTAL TUBULAR ROMAN S.A., 
(a)����� METAL ENGG. & TREATMENT CO. PVT.LTD., 
(b)���� ROLLON BEARING PVT. LTD., BANGALORE
(a)����� GEA ECOFLEX INDIA, NAVI MUMBAI
(b)���� FUNKE WARMETAUSCHER, Gmbh GERMANY
(c) ����� TRANTER INDIA PVT. PUNE

��
� ����������� DUCTING SUPPORT & (a)����� PIPE HANGER & SUPPORT VT. LTD., 
(a)����� VRINDA ENGINEERING PVT. LTD., KOLKATA
(b)���� COMMERCIAL ENGINEERING BODY BUILDERS 

(a)����������������� DRIPLEX, NEW DELHI
(b)����������������� ION EXCHANGE , MUMBAI
(c)������������������ THERMAX, PUNE
(d)����������������� VA-TECH WABAG, CHENNAI
(e)������������������ DOSHION

(a)������������������ S.J. INDUSTRIES, CHENNAI
(b)������������������ PSI ENGINEERING, CHENNAI
(c) ������������������ XL FLOW SYSTEM, CHENNAI
(d) ����������������� POSITIVE METERING SYSTEM, NASIK
(a)������������������ DRIPLEX,NEW DELHI
(b)������������������ ION EXCHANGE, MUMBAI
(c) ������������������ BGR ENERGY SYSTEMS LTD., CHENNAI
(a)������������������ DOW
(b)������������������ LANXESS
(a)������������������ M/S. TECHNOS, FRANCE
(b)������������������ M/S. EIMCO WATER TECHNOLOGIES, USA
(c) ������������������ M/S. CLUMPS & KOLLER, GERMANY
(d) ����������������� M/S. BGR ENERGY LTD., CHENNAI
(a)������������������ OZONE RESEARCH & APPLICATION (I) PVT 
(b)������������������ FLUID TECHNOLOGIES, NAGPUR
(a)������������������ M/S. TAPROGGE, GERMANY
(b)������������������ M/S. EIMCO WATER TECHNOLOGIES, USA
(c) ������������������ M/S. CLUMPS & KOLLER, GERMANY
(d) ����������������� M/S. BGR ENERGY LTD., CHENNAI

ETP ITEMS,  
a. ����TPI & API Separators, 
b. Filter Press   

(b)������������������ ISHA ENGINEERS & CO.
(a)���������������� RAUNAK INTERNATIONAL
(b)��������������� TECHNO ELECTRIC
(c)���������������� UNITECH MACHINES
(d)��������������� BRIDGE & ROOF
(a)���������������� KIRLOSKAR BROTHERS LTD. (KBL)
(b)��������������� MATHER & PLATT
(c)���������������� WPIL
(d)��������������� JYOTI PUMPS
(e)���������������� FLOWMORE
(f)����������������� SAM
(a)���������������� KBL
(b)��������������� KSB PUMPS
(c)���������������� MATHER & PLATT

��� �������
(a)������������������
�������������������������

�������������������������

K-PACK SYSTEMS

��� ������� OIL HANDLING PLANT

��� ������� VERTICAL TURBINE PUMPS

	�
 ���������������
CONDENSER ON-LINE TUBE
CLEANING SYSTEM 

	�� ��������������� OZONISATION SYSTEM

	�� ��������������� DEBRIS FILTER

	�� ��������������� CHEMICAL DOSING SYSTEM

	�� ��������������� RESIN

	�	 ���������������
CONDENSATE POLISHING 

UNIT

	�� �������

WATER TREATMENT PLANT


�� ������� WATER TREATMENT PLANT EQUIPMENT

	�� ��������������� CHEMICAL DOSING SYSTEM
(FOR STORAGE TANKS – HOT 

(a)������������������
�������������������������

ATS. CHEM. EQUIPMENTS PVT. LTD. HOSUR ,
TAMILNADU

��
� ����������� HYDRAULIC UNIT FOR
LOADING DEVICE & ROLLER 

(a)����� HYDAC (INDIA) PVT. LTD., MUMBAI

��
� ����������� ESP FOUNDATION BOLTS

���� ����������� C.S. PIPING & ALLOY STEEL
PIPING

���
 ����������� SLIDING BEARING FOR ESP

���� �����������
PLATE TYPE HEAT
EXCHANGER

���
 �����������
STRUCTURAL STEEL
FABRICATED COMPONENTS
FOR ESP

���� ����������� ALUMINUM SHEET

���� ����������� CONDENSATE EXTRACTION
PUMPS

���� ����������� CONDENSER TUBES

���	 �����������
FABRICATION & SUPPLY OF
STEEL STRUCTURE

��	
 �����������
FORGED CARBON STEEL
VALVE 

��	� ����������� RUBBER EXPANSION JOINT



(d)��������������� SAM  TURBO
(e)���������������� WPIL
(f)����������������� JYOTI PUMPS
(g)��������������� FLOWMORE
(h)��������������� SULZER
(i)������������������ KISHOR PUMPS
(a)���������������� MILTON ROY INDIA (P) LTD.
(b)��������������� V.K. PUMPS
(c)���������������� SHAPO TOOLS
(a)���������������� KIRLOSKAR BROTHERS LTD. (KBL)
(b)��������������� SAM
(c)���������������� KISHOR PUMPS
(d)��������������� FLOW MORE
(e)���������������� KSB
(f)����������������� VARTAK PUMPS
(g)��������������� MAXFLOW
(a)���������������� TUSHACO
(b)��������������� ALKETON, MADRAS
(c)���������������� PSI ENGINEERING
(d)��������������� ROTO PUMPS
(e)���������������� BOURNMEN, GERMANY
(f)����������������� DELTA CORPORATION
(g)��������������� ALL WEILER, GERMANY
(h)��������������� TMO, SWEDEN
(a)���������������� EVEREST TRANSMISSION
(b)��������������� KAY ENGG. WORKS
(c)���������������� SWAM PNEUMATICS
(d)��������������� ROOTS

BUTTERFLY VALVES (a)������������������ KIRLOSKAR BROTHERS LTD.
(MANUAL/PNEUMATIC) (b)������������������ FOURESS

(c) ������������������ L & T
(d) ����������������� INTERVALVE (INDIA) LTD
(e)������������������ R&D MULTIPLES
(f)������������������� AUDCO
(g)������������������ INSTRUMENTATION LTD
(h)������������������ HAWA VALVES
(i)������������������� VENUS PUMPS & ENGINEERING WORKS
(j)�������������������� BHEL
(k)������������������ FLOW VEL
(l)������������������� LEADER VALVES
(a)������������������ D’WAREN & CO
(b)������������������ S.L. MANEKLAL
(c) ������������������ SRM EXOFLEX PVT LTD
(d) ����������������� CORI ENGINEERS
(a)������������������ SPIRAX MARSHALL
(b)������������������ MICON VALVES (I) PVT. LTD.
(c) ������������������ FLOWTECH ENGINEERS
(d) ����������������� FOURESS LTD.
(e)������������������ KSB LTD.        
(f)�������������������  L & T      
(g)������������������ LEADER
(h)������������������ PROCEDYNE ENGINEERS
(a)������������������ LEADER VALVE
(b)������������������ VENUS PUMP
(c) ������������������ FOURESS
(d) ����������������� LEVCON
(e)������������������ DURGA ENGG CO.
(f)������������������� L & T
(g)������������������ R & D MULTIPLES
(h)������������������ FLUIDLINE VALVES CO PVT LTD
(i)������������������� INTER VALVE (INDIA) LTD
(j)�������������������� NSSL LIMITED
(a)������������������ L & T
(b)������������������ KIRLOSKAR BROS. LTD
(c) ������������������ CRESENT VALVES
(d) ����������������� AUDCO
(e)������������������ KSB
(f)������������������� LEVCON
(g)������������������ FOURESS
(h)������������������ R & D MULTIPLES
(i)������������������� FLUIDLINE VALVES
(j)�������������������� NSSL LIMITED
(k)������������������ VENUS PUMP
(l)������������������� DURGA ENGG CO.
(m)���������������� HAWA VALVES
(n)������������������ A.V.VALVES
(a)������������������ CRESCENT
(b)������������������ FOURESS
(c) ������������������ R & D MULTIPLES
(a)������������������ LEADER VALVES
(b)������������������ SARKAR
(c) ������������������ LEVCON
(d) ����������������� BOMBAY METAL & ALLOYS
(e)������������������ SANT ENGG
(f)������������������� BANKIM & COMP.
(g)������������������ BDK
(a)������������������ FOURESS LIMITED
(b)������������������ KSB LIMITED
(c) ������������������ L & T
(d) ����������������� BANKIM
(e)������������������ BDK VALVES

���� ���
STAINLESS STEEL
(GATE/GLOBE/CHECK 
VALVE)

���� ���
GUN METAL/BRASS/
BRONZE VALVES

�
�� ��� FORGED STEEL VALVE

���� ��� STRAINERS

���� ���
CAST IRON VALVE (GATE
/GLOBE/CHECK/AIR 
RELEASE VALVE)

���� ���
CAST STEEL VALVES
(GATE/GLOBE/CHECK/ 
BALL VALVE)

���� ��� FUEL OIL PUMPS

���� ��� AIR BLOWER (LOBE TYPE)

�	�� ���

�
�� ��� RUBBER EXPANSION JOINT

��� �������
HORIZONTAL CENTRIFUGAL
PUMPS

��� ������� METERING/DOSING PUMPS


�� ������� SUMP PUMP



(f)������������������� LEADER
(g)������������������ A.V.ENGG
(h)������������������ CRESCENT
(i)������������������� BHEL
(a)������������������ SETH & SURA ENGG. CO. LTD.
(b)������������������ IVCRL
(c) ������������������ RAUNAQ
(d) ����������������� ZUBERI
(e)������������������ INDIAN HUME PIPES LTD
(f)������������������� DYNAMIC SS ENGG PVT LTD
(a)������������������ UNITECH MACHINES, NEW DELHI
(b)������������������ AARTI INFRASTRUCTURE, NAGPUR
(c) ������������������ ZUBERI, JAIPUR
(d) ����������������� SETH & SURA ENGG CO. LTD
(a)������������������ KIRLOSKAR CUMMINS
(b)������������������ GREAVES COTTON
(c) ������������������ ASHOK LEYLAND
(a)������������������ ALLIANCE
(b)������������������ JYOTI
(c) ������������������ EBY

AIR DRYING UNIT (a)������������������ DONALDSON
(Refrigerant Type) (b)������������������ SABRO

	
�� ��� FLANGES & FITTINGS

	��� ���

	��� ��� L.D. PIPING

	��� ��� L.P.PIPING

		�� ��� DIESEL ENGINES
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SR. 
NO. 

ITEM   SUPPLIERS PLACE REMARKS

1.   
    

FILLING OF OXYGEN 
CYLINDER 

FILLING OF EMPTY CYLINDERS 
MAY BE DONE FROM ANY CCE 
LICENSED OXYGEN GAS FILLER 

AS APPLICABLE   

2.   
    

EMPTY OXYGEN 
CYLINDERS 

BPCL ALLAHABAD   
EVEREST KANTO BOMBAY   
MARUTI KOATSU CYLINDER LTD HALOL, GUJARAT   

3.   
    

CHECK VALVE/BALL 
VALVE/ 

HAMLET USA   
SWAGELOK USA   
PARKER USA   

4.   
    

VALVE MANIFOLD 

HAMLET USA   
EXCEL HYDRO MUMBAI   
AURA INC., NEW DELHI GERMANY   
PRECISSION ENGG. INDUSTRIES, 
MUMBAI 

KOREA   

DK TECH KOREA   
ANDERSON GREENWOOD USA   
ASLACH MUMBAI   
HP VALVE AND FITTING CHENNAI   
HYD AIR LONAVLA   
FLUID CONTROL MUMBAI   
MICRO PRECISION FARIDABAD   
PARKER USA   
SWAGELOK USA   
BALDOTA MUMBAI   
 METPRESS ENGINEERING 
WORKS, KOLKATA 

    

5.   
    

PRESSURE 
REDUCING VALVE 

TESCOM  USA   
SWAGELOK USA   

6.   
    

TUBING 

SWAGELOK USA   
HAMLET USA   
PARKER USA   
SANDVIK USA   
APEX TUBES PVT.LTD   
REMI EDELSTAHL TUBULARS 
PVT.LTD 

  

PRAKASH STEELAGE PVT. LTD   
VIKAS INDUSTRIAL PRODUCTS NOIDA                            

7.   
    

NEEDLE VALVE & 
PRESSURE SAFETY 
VALVE 

SWAGELOK USA   
HAMLET USA   
PARKER USA   

8.   
    

SOLENOID VALVE  

ROTEX BARODA   
AVCON  MUMBAI   
ASCO CHENNAI   
SMC NOIDA   
NUCON HYDERABAD   

9.   
    

3 WAY VALVE 

HI TECH AHMEDABAD   
ADVANCE VALVES PVT.LTD NOIDA   
BDK HUBLI   
FOURESS ENGG.INDIA LTD. MUMBAI   
FLUIDLINEVALVES COMPANY 
PRIVATE LTD., 

MUMBAI   

INSTRUMENTATION LTD. PALAKAD   
KIRLOSKAR BROTHERS LTD. PUNE   
VENUS PUMP & ENGG. WORKS KOLKATA   
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SURYA VALVES AND 
INSTRUMENTS MANUFACTURING 
COMPANY 

CHENNAI   

STAFFORD CONTROLS LIMITED PUNE   

MICON VALVES (INDIA) PVT.LTD MUMBAI   

10.
     

PAINT 

ASIAN PAINTS (I) LTD.     
BERGER PAINTS INDIA LTD      
GOODLASS NEROLAC     
JENSON & NICHOLSON (I) LTD      
CDC CARBOLINE (I) LTD.       
SHALIMAR PAINTS LTD.      
ADDISON PAINTS LTD      
GRAND POLYCOAT      
BOMBAY PAINTS      
HEMPLE PAINTS (SINGAPORE)      
JHONSON & NICHOLSON     
SEVEN SEAS PAINTS PVT. LTD   

11.
     

STRUCTURE STEEL 

SAIL     
TISCO     
JINDAL     
BHUSAWAL     

12 
MASS FLOW 
CONTROLLER 

BROOK’S (EMERSON)   

 
NOTE: 

 
1. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND 

CUSTOMER APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY 
COMMERCIAL & DELIVERY IMPLICATION TO BHEL. 

 
BIDDER TO PROPOSE SUB VENDOR WITHIN 4 WEEKS OF PLACEMENT OF LOI. THEREAFTER 
NO REQUEST FOR ADDITIONAL SUB-VENDOR SHALL BE ENTERTAINED.  
 

2. DEALERS ARE NOT ACCEPTABLE FOR ANY ITEM OF THE PACKAGE. BIDDER SHALL PROCURE 
ALL ITEMS INCLUDING PLATES, STRUCTURAL, FLANGES; COUNTER FLANGES ETC. FROM 
APPROVED SUB VENDOR ONLY.   

 
3. THE INSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY 

BHEL/CUSTOMER. HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY 
COMMERCIAL AND DELIVERY IMPLICATION TO BHEL/ CUSTOMER. 
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NOTE: 

 
 
 
 Quantity of prints may change during detailed engineering stage based on BHEL/ Customer 

requirement. However the same will be adhered by the bidder without any delivery/commercial 
implication to BHEL. 
 

 All the drawing documents along with the O&M manual (of all the revisions) are necessarily to be 
submitted in soft copies in addition to hard copies. 
 

 Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL 
review and approval. 
 

 The date of submission of drawing documents shall be considered as the date of submission of 
hard and soft copes whichever is later. 
 

 All the drawings shall be prepared on computer auto cad and other documents (like datasheet etc.) 
on MS office software. Bidder not complying these requirements shall not be considered. For the 
execution of the contract regular meeting (generally once in 15 days or as per project requirement) 
is required. 
 

 Bidder has to come for meeting with the concerned dealing persons as per BHEL or customer 
requirement in a short notice. 

 
 Bidder to submit instrument schedule, cable schedule and valve schedule (as applicable) in MS- 

Excel format during detailed engineering. 
 

 Bidder to also furnish the auto cad copy/ MS-word (as applicable) of the following documents after 
award of contract. However any other auto cad copy/ MS-Excel/ MS-word of any other document 
as per the insistence of BHEL/ customer will also be submitted by the bidder without any delivery/ 
commercial implication to BHEL/ Customer. 

 P&IDs. 
 GA & Foundation Drawing. 
 Local Control Panel/ Junction Box Wiring Diagram. 
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ANNEXURE-V 
 

LIST OF MANDATORY SPARES FOR OXYGEN DOSING SYSTEM 
 SL. 
NO.   

 DESCRIPTION    QTY   UNIT OF MEASUREMENT 

1 VOID 

2 LOW PRESSURE PIPING 
SYSTEM 

1  

2.1 Valves 1 Lot (5% of the total population of each 
type, Size and class or minimum Two (2) 
of each type, size and class whichever is 
higher) 

2.2 Valves including control valves 1 Lot (5% of the total population or minimum 
Two (2) of each type, material, size & 
Class, whichever is more) 

 Note: Complete valve along with 
actuator and all other accessories 
which are the part of original supply 
shall be also be supplied 

  

3 415 V MOTORS 1 Lot consisting of following: 
3.1 Terminal plates for motors upto 

30kw for each rating 
1 Lot (1 no. For each type & rating of Motor) 

3.2 Terminal plates for motors above 
30kw for each rating 

1 Lot (1 no. For each type & rating of Motor) 

3.3 Heaters 1 Lot (1 set For each type & rating of Motor) 

3.4 Greasing arrangements 1 Lot (1 set For each type & rating of Motor) 

3.5 Motor of each type and rating 1 Lot (10% of the installed quantity or 
minimum 1 number whichever is higher) 

3.6 Bearings (DE and NDE) 1 Lot (1 set For each type & rating of Motor) 

3.7 End shield cover driving and non-
driving end  

1 Lot (1 set For each type & rating of Motor) 

3.8 Cooling fan 1 Lot (1 set For each type & rating of Motor) 

3.9 Motor terminal block 1 Lot (1 set For each type & rating of Motor) 

3.10 Complete set of coupling 1 Lot (1 set For each type & rating of Motor) 

4 MEASURING INSTRUMENTS   

4.1 ELECTRONIC TRANSMITTERS 1 Lot consisting of following: 

4.1.1 Transmitters of all types, ranges 
and model no. (for the 
measurement of Pressure, 
differential pressure flow, level etc.) 

1 Lot (10% or 2 no. of each type and model, 
whichever is more) 

4.1.2 Electronic cards / PCB's for each 
type and model and model of 
transmitters 

1 Lot (10% or 5 nos. of each type, 
whichever is more) 

4.2 TEMPERATURE ELEMENTS 1 Lot 

4.3 INDICATORS/RECORDERS 1 Lot 

4.3.1 Digital Indicators of each model, 
type & range (including relevant 
digital indicators of electrical 
system) 

1 Lot (10 % or 2 nos. min. whichever is 
more) 

4.3.2 Vertical Indicators of each type & 
model 

1 Lot (5% or 1 no. of each model whichever 
is more) 

4.4 Level transmitters (displacer type)   
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4.4.1 Electronic cards / PCB's of level 
transmitters 

1 Lot (10% of total quantity used or 1 for 
each type/rating whichever is more) 

4.4.2 Level transmitters 1 Lot (10% of total quantity used or 1 for 
each type/rating whichever is more) 

4.5 SWITCHES   

4.5.1 Switches (Pressure, DP, Level, 
Flow, Temperature etc.) 

1 Lot (10% of each type of total nos. used in 
the system or minimum 1 no. of each 
type, model & range whichever is more) 

4.6 Rotameter 1 Lot (10% of each type of total nos. used in 
the system or minimum 2 no. of each 
type, model & range whichever is more} 

4.7 SOLENOID VALVE   

4.7.1 Assembly (Solenoid Valve) 1 Lot (10% of total quantity used or 
minimum 2 no. of each type whichever is 
more) 

4.7.2 Coil 1 Lot (10% of total quantity used or 5 no. 
whichever is more) 

4.8 E/P Converter 1 Lot (10% of each type of total nos. used in 
the system or minimum 2 no. of each 
type, model & range whichever is more) 

5 PROCESS CONNECTION PIPING 
( For impulse piping/tubing, 
sampling piping/tubing and air 
supply piping as applicable) 

1  Lot consists of following 

5.1 Valves of all types and models 1 Lot (10 % or 2 no. of each type, class, 
size and model whichever is more) 

5.2 2 way, 3 way, 5 way valve 
manifolds 

1 Lot (10 % or 2 no. of each type, class, 
size and model whichever is more) 

5.3 Fittings 1 Lot (10 nos. of each type) 

5.4 Purge meters 1 Lot (10% of each model or 2 Nos. 
whichever is more) 

5.5 Filter regulators 1 Lot (10% of each model or 2 Nos. 
whichever is more) 

5.6 Impulse pipe & tubing of all type 1 Lot (20 mtrs each type & size) 

5.7 Impulse line root valve 1 Lot (10% of total quantity used or 4 no. 
whichever is more for each type and 
rating of each size) 

5.8 SS tube 1 Lot (40 mtrs of each type/size) 

5.9 Fitting for SS tube 1 Lot (40 nos. of each type/size) 

6 INSTRUMENTATION CABLE, 
INTERNAL WIRRING AND 
ELECTRICAL FIELD 

1 Lot consists of following 

6.1 Pre fabricated cable of each type 1 Lot (10% of installed quantity) 

6.2 Pre fabricated cable connector 1 Lot (10% or 1 no. of each type and model, 
whichever is more) 

6.3 Other cables  Lot (10% of each type, pair and size of 
actual installed quantity) 

7.0 ELECTRICAL ACTUATORS 1 Lot consists of following 

7.1 Actuators 1 Lot (10% or 1 no. of each type, model and 
rating, whichever is more.) 

7.2 Power unit for modulating actuator 1 Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.3 DC-DC unit/power pack units 1 Lot (10% or 2 nos. of each type, 
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whichever is more.) 

7.4 Electronic cards 1 Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.5 Brake assembly 
1 

Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.6 Brake calls 
1 

Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.7 Position feedback transmitters 
1 

Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.8 Contra! unit 
1 

Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.9 Torque and limit switch assembly 
of each unit 

1 
Lot (10% or 2 nos. of each type, 
whichever is more.) 

7.10 O-ring 1 Lot (1 set of each size) 

7.11 Motor 1 Lot (1 no. of each type & rating) 

7.12 Auxiliary contact 
1 

Lot (10% of total quantity used or 2 nos. 
whichever is more for each type and 
rating of each size) 

7.13 Seal kit 1 Lot (1 set of each type & size) 

8 Pressure Gauge, Pressure Switch, 
Temperature Gauge, Temperature 
Switch, Isolating Valve, Solenoid 
Valve, Rota Meter etc. 

1 

Lot (10% of total quantity of each Item and 
type/rating used in the system or minimum 
1 (one) no. whichever is higher. ) 

9 Annunciation System 1  

9.1 Each type of PCB 1 Lot (1 (one) No. each) 

9.2 lamp Box with Facia & Lamps (LED 
type) 

5 
5 (five) Nos. 

9.3 Hooter 1 1(one) No. 

10 Auxiliary/Power Contact of, Push 
Button, Indicating Lamp, Fuse etc. 
for Chiller Unit 

1 

Lot (10% of total quantity of each type of 
items used in the system or minimum 
2(two) nos. minimum 2(two) nos. 
whichever is more. ) 

 



 

TITLE :  
1x660 MW BHUSAWAL TPS  

SPECIFICATION NO.:  PE-TS-415-154-A101 

TECHNICAL SPECIFICATION FOR OXYGEN 
DOSING SYSTEM 

SUB-SECTION: IA 

REV. NO. 00 DATE :01.06.2019 

 
 
 
The vendor warrants: 

 
1. That all spares supplied will be new and in accordance with the contract document and will be 

free from defects in design, material and workmanship and shall further guarantee as under: 
 
2. In case of any failure in the original component/ equipment due to faulty designs, materials and 

workmanship, the corresponding spare parts if any, supplied will be replaced without any extra 
cost to the BHEL and customer unless a joint examination and analysis by BHEL and/ or 
customer of such spare parts prove that the defect found in the original part that failed can safely 
be assured not to be present in spare parts. 

 
3. The long term availability of spares to the BHEL and the customer for the full life of the 

equipment covered under the contract and that before going out of production of spare parts of 
the equipment covered under the contract, vendor and his sub-vendors shall give the BHEL and 
the customer at least 24 (Twenty Four) months advance notice so that the latter may order his 
bulk requirements of spares, if he so desires. The same provision will also be applicable to the 
sub-vendors. Further, in case of discontinuance of manufacture of any spares by the vendors or 
his sub-vendors the vendors and his sub-vendors, will provide the BHEL and the customer, 2 
(two) years in advance, with full manufacturing drawings, material specifications and technical 
information required by the BHEL and the customer for the purpose of manufacture of such items 
and also the right to manufacture such spares for their own requirements. 

 
4. Further in case of discontinuance of supply of spares by the vendors or his sub-vendors, the 

vendor will provide the BHEL and the customer with full information for replacement of such 
spares with other equivalent makes, if so required by the BHEL and the customer. 

 
5. Notwithstanding the above, the vendor shall be responsible for supply of spares for the lifetime of 

the package at reasonable prices. The prices of all future requirements of spares shall be derived 
from the corresponding ex-works price at which the orders for such spares have been placed by 
the BHEL and the customer as a part of the mandatory or long term or any other kind of spares. 
The base indices for calculating ex-works price shall be commissioning of last equipment under 
main contract. 
 

i) In case of emergency requirements of spares, the vendor would make every effort to expedite 
the manufacture and delivery of such spares on the basis of mutually agreed time schedule. 
 

ii) In case the vendor fails to supply the mandatory or long term or any other kind of spares on the 
terms stipulated above, the BHEL and the customer shall be entitled to purchase the same from 
the alternate sources at the risk and the cost of the vendor and recover from the vendor, the 
excess amount paid by the BHEL and the customer over the rates as per the contract. In the 
event of such risk purchase by the BHEL or the customer, the purchases will be as per the works 
and procurement policy of the BHEL and the customer prevalent at the time of such purchases 
and BHEL & the customer at his option may include a representative from the vendor in finalizing 
the purchases. 
 

iii) It is expressly understood that the final settlement between the parties in terms of relevant 
clauses of the tender document shall not relieve the vendor of any of his obligations under the 
provision of long term availability of spares and such provisions shall continue to be enforced till 
the expiry of 30 (thirty) years period reckoned from the scheduled date of completion of trial 
operation of the last equipment unless otherwise discharged expressly in writing by the BHEL or 
the customer. 
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MASTER DRAWING LIST WITH SCHEDULE OF SUBMISSION 

 
After award of LOI/ LOA, following minimum 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 & 
delivery implication to BHEL. 
 

 
For drawings/ documents submission procedure, please refer above details. Bidder has to submit the 
revised drawing/ document along with the compliance sheet indicating enumerate reply to all BHEL 
and customer comments/ observations. Without compliance sheet the submission of the drawings/ 
documents will not be considered and the delay on this account will be solely on bidder’s side only. 
The number of drawing/ documents to be submitted by the bidder shall be as per enclosed Annexure-
III. 
 
Bidder to note that drawings submitted shall be complete in all respects with revised drawing 
submitted incorporating all comments. Any incomplete drawing submitted shall be treated as non-
submission with delays attributable to bidder’s account. Engineering meeting shall be held fort nightly, 
for which the bidder shall depute his concerned engineers along with project manager to PEM office 
or at customer office without fail. 
 
Bidder to note that drawings submitted shall be complete in all respects with revised drawing 
submitted incorporating all comments. Any incomplete drawing submitted shall be treated as non-
submission with delays attributable to bidder’s account.  
 
Drawing/document submission shall be done through web based Document Management System 
(DMS). Bidder would be provided access to the DMS for drawing/document approval. Detailed 
methodology would be finalized during detail engineering. Bidder to ensure following at their end: 
 Internet explorer version – Minimum Internet Explorer 7 
 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) 

 
 
 
 
 
 
 
 
 
 

S. NO. DOCUMENT NO. DOCUMENT TITLE No. of weeks 
from LOI 
dated for 
submission 

1 PE-V0-435-154-A101 P&ID for Oxygen Dosing System 2 
2 PE-V0-435-154-A102 GA drawing and foundation detail for Oxygen Dosing System 2 
3 PE-V0-435-154-A103 Technical Data sheet for Oxygen Dosing System  4 
4 PE-V0-435-154-A104 Junction Box Termination Dwgs. for Oxygen Dosing System  4 
5 PE-V0-435-154-A109 QAP for Oxygen Dosing System 2 
6 PE-V0-435-154-A106 O&M Manual for Oxygen Dosing System 16 
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FORMAT FOR OPERATION AND MAINTENANCE MANUAL 

 
Bidder to submit operation and Maintenance manual with minimum information as listed in below 
check list during contract stage. 
 

CHECK LIST FOR OPERATION & MAINTENANCE MANUAL 

Project name  : 
Project number :  
Package Name  : 
PO reference  : 
Document number : 
Revision number : 
 
Sl.no. & 
Sections  

Description Tick ( √ )if included in 
Manual 

Remarks  

  Yes  No Not 
Applicable  

 

1.  Cover page     

1.1 Project Name     

1.2 Customer/ consultant Name     
1.3 Name of Package     

1.4 Supplier details with phone, FAX ,email 
address, Emergency Contact number 

    

1.5 Name and sign of prepared by, checked by & 
approved by 

    

1.6 Revision history with approval Details     

2.0 Index      

2.1 Showing the sections & related page nos.  
All the pages should be numbered section 
wise 

    

3.0 Description of Plant/ System     

3.1 Description/ write up of operating principle of 
system equipment/ associated sub-systems & 
accessories/controls system, operating 
conditions, performance parameters  under 
normal , start up and special cases 

    

3.2 Equipment list and basic parameter with Tag 
numbers  

    

3.3 Data sheets approved by Customer/ for 
information and catalogues provided by 
original manufacturer   

    

3.4 Associated other packages and Interface/ 
terminal points  

    

3.5 P&ID & Process Diagrams      
3.6 GA Layout drawings, As-built drawings, Actual 

photograph of items/ system (Drawings of A2 
& bigger sizes are to be attached in the last) 

    

3.7 Single line/ wiring diagrams     
3.8 Control philosophy/ control write-ups     
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4.0 Commissioning Activities (if not covered in 

separate document i.e. erection manual, 
commissioning manual) 

    

4.1 Pre-Commissioning Checks     
4.2 Handling of items at site     
4.3 Storage at site     
4.4 Unpacking & Installation  procedure      
5.0 Operation Guidelines for plant personal/ user/ 

operator 
    

5. 1  Interlock & Protection logic along with the 
limiting values of protection settings for the 
equipment along with brief philosophy behind 
the logic, drawings etc. to be provided. 
 

    

5. 2  Start up, normal operation and shut down 
procedure for equipment along with the 
associated systems in step by step mode. 
Valve sequence chart, step list, interlocks etc. 
with Equipment isolating procedures to be 
mentioned. 

    

5. 3  Do’s & Don’t of the equipment.     
5. 4  Safety precautions to be taken during normal 

operation. Safety symbols, Emergency 
instructions on total power failure 
condition/lubrication failure/any other condition 

    

5. 5  Parameters to be monitored with normal 
values and limiting values 

    

5. 6  Trouble shooting with causes and remedial 
measures 

    

5. 7  Routine operational checks, recommended 
logs & records 

    

5. 8  Changeover schedule if more than one 
auxiliary for the same purpose is given 

    

5. 9  Painting requirement and schedule     
5. 10  Inspection, repair, Testing and calibration 

procedures  
    

6.0 Maintenance guidelines for plant personal      

6.1 List of Special Tools and Tackles required for 
Overhaul/Trouble shooting including special 
testing equipment required for calibration etc. 

    

6.2 
 

Stepwise dismantling and re-assembly 
procedure clearly specifying the tools to be 
used, checks to be made, records to be 
maintained, clearances etc. to be mentioned.  
Tolerances for fitment of various components 
to be given. 

    

6.3 Preventive Maintenance & Overhauling 
schedules linked with running hours/ calendar 
period  along with checks to be given 

    

6.4 Long term maintenance schedules especially 
for structural, foundations etc. 

    

6.5 Consumable list along with the estimated 
quantity required during commissioning, 
normal running and during maintenance like 
Preventive Maintenances and Overhaul. 
Storage/handling requirement of 
consumables/self-life. 
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6.6 List of lubricants with their Indian equivalent, 
Lubrication Schedule, Quantity required for 
each equipment for complete replacement is 
to be given 

    

6.7 List of vendors & Sub-vendors with their latest 
addresses, service centres, Telephone Nos., 
Fax Nos., Mobile Nos., e-mail IDs etc.  

    

6.8 List of mandatory and recommended spare 
parts list  

    

6.9 Tentative Lead time required for ordering of 
spares from the equipment supplier 

    

6.10 Guarantee and warranty clauses      
7.0 Statutory and other specific requirements 

considerations.   
    

8.0 List of reference documents      
9.0 Binding as per requirement      
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 
 
1.  Oxygen Dosing System shall be controlled from DCS. The operation and 
control philosophy of Oxygen Dosing system has been elaborated in separate 
section in the specification. A local panel comprising of ‘OPEN’ push button, 
'CLOSE' push button along with ‘OPEN/CLOSE’ indication for solenoid valves, 
local/ remote indication, MFC position indicator, raise/ lower push button for 
MFC operation and local annunciation shall be provided for local operation. 
The 'OPEN /CLOSE' push button shall be wired directly to DCS. 
 
2.  Bidder to supply the field instrumentation as required / shown in the P&ID.  
 
3.  The detailed specification of instruments, JB etc. are given in detail as 
below. 
 
4.  The make/model of various instruments/items/systems shall be subject to 
approval of owner/purchaser during detailed engineering stage. No 
commercial implication in this regard shall be acceptable. In case of any 
conflict and repetition of clauses in the specification, the more stringent 
requirements shall prevail. 
 
5. The necessary root valves, impulse piping, drain cocks, gauge-zeroing 
cocks, valve manifold and all the other accessories required for mounting/ 
erection of these local instruments shall be furnished, even if not specifically 
asked for, on as required basis. The contacts of equipment mounted 
instruments; sensors, switches etc. for external connection including spare 
contacts shall be wired out to suitably located junction boxes. 
 
6. Two nos feeders of 415 V AC shall be provided for LCP of oxygen dosing 
system .Necessary power supply for panel, instruments, Mass Flow Controller 
etc and any other supply like 24 V DC, 110 V AC etc. shall be derived from 
these two feeders by the bidder. The necessary hardware for the same shall 
be in Bidder’s scope. Suitable Automatic changeover arrangement of the input 
feeders shall also be provided by the bidder in the LCP.  
 
7. Drawings/Documents and data to be furnished after award of the contract: 

・ Field instruments data sheet. 

・ JB grouping document. 

・ Cable schedule and cable interconnection drawing. 

・ Instrument schedule/hook-up. 
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・ Drive List and Analog / Binary Input / output List 

・ Recommended Control write-up 

・ Control panel wiring diagram 

・ Any other document decided during detailed engineering. 
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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 3.0 mm for load bearing sections (Mounted with instruments) 
                                         2.0 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)  
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.
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3.1.7 The class of protection shall be in accordance with IP-55 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

 

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 given in data sheet-A (No. PES-145A-DS1-0).   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 as given in data sheet-A (No. PES-145A-DS1-0) shall be 
supplied alongwith the Panel. 

 

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 Single / 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.  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. 

 

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 15 Amp. 3-pin Power receptacle shall be provided.   
 

3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system 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 
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Sheet / 2 mm Anodised Aluminium Plate.  The inscription shall be with white letters on black 
background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

 
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 
 
 

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 
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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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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

 
INCOMING 

           

1.0 Sheet Steel (CRCA & 
HR) 

1. Chemical Composition MA Chemical 
analysis 

Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Test 
Certificate 

3 --- 2  

  2. Bend Test CR Mech. test Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Log Book 2 --- ---  

  3. Surface finish MA Visual 100% Factory 
Standard / 
Sample 

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  4. Waviness MA Visual 100% Factory 
Standard 

No Waviness Log Book 2 --- ---  

  5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 --- ---  

  6. Mill marking MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- 1  

2.0 Flats / Angles / 
Channels 

1. Dimensions MA Measurement Sample IS:2062 IS:2062 Log Book 2 --- ---  

  2. Surface Defects MA Visual 100% Factory 
Standard / 
Sample  

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 --- ---  

  4. Mill marking MA Visual 100% IS:2062 IS:2062 Log Book 2 --- 1  

3.0 Cables / Wires 1. Visual / Surface defects MA Visual 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

  2. IR and HV MA Electrical 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  
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Characteristics Checked 
* 
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of 
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of 
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Norms 
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of 

Records 
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Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Conductor 
a) Resistance 
b) Size 
c) Sheet colour 

 
MA 
MA 
MA 

 
Electrical  
Measurement 
Visual 

 
100% 
100% 
100% 
 

 
BHEL Spec. 
and IS:1554 or 
IS:694 

 
BHEL Spec. 
and IS:1554 or 
IS:694 

 
 
Log Book 

 
 
2 

 
 
--- 

 
 
--- 

 

  4. Type / Routine Test 
Certificates 

MA Verification 100% BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 3 --- 2  

4.0 Electrical 
Components like 
Annunciator 
Transformers 
Lamps 
Switches 
PBs 
Contactors 
Relays 
Timers 
Space Heaters 
Thermostat 
Indicating meters etc. 

1. Verification at make and 
Type 

CR Visual Sample BHEL Spec. 
and BOM 

BHEL Spec. 
and BOM 

Log Book 2 --- ---  

 2. Verification of Test 
Certificates 

CR Scrutiny of 
Type / Routine 
T.Cs. 

100% Relevant IS Relevant IS Log Book 2 --- ---  

 3. Operation / Functional 
check 

CR Electrical Sample+
100%@ 

Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- + for relay & 
contactors 
only 

 4. I.R. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- @ for all 
components 
except relays 
& contactors.   

 5. H.V. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

  6. Calibration MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- 1  

  7. Pick up / Drop off Voltage MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  
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of 
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of 

Check 
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documents 
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Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5.0 Misc. Components 
like Gaskets, 
Terminal Blocks etc. 

1. Verification of Type / Make MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 2. Surface defects MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 3. IR / HV on Terminal Blocks MA Electrical Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 IN PROCESS            

6.0 Blanking / Bending / 
Forming 

1. Dimensions MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---  

  2. Surface defects after 
bending 

MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- ---  

7.0 Nibbling / Punching 1. Cutout Sizes MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- --- 
 

  2. Deburring MA Visual 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---  

 
ASSEMBLY 

           

8.0 Frame Assembly & 
Sheet fixing 

1. Dimensions MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  2. Alignment MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  3. Welding Quality MA Visual 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  4. Surface defects MA Visual 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  
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gory 
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of 
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Extent 
of 
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Reference 
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Acceptance 
Norms 
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of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

9.0 Pre-treatment and 
Painting 

1. Pretreatment Process MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  2.    Process parameters like 
bath temp. concentration 
etc. 

MA Measurement Periodic Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  3. Dipping / Removal Time MA Measurement 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  4. Surface quality after every 
dip 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  5. Primer after phosphating MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  6. Putty Application & 
Rubbing after primer 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  7. Paint first coat MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  8. Putty Application and 
Rubbing after first coat of 
paint 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  9. Paint second coat MA Visual, 
Thickness, 
Scratch test 
Colour 
adhesion 

100% 
 

Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  
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Sl. 
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Cate
gory 

Type/Method 
of 
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Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

10. Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  2. Wiring Termination 
(Crimped Lugs) 

MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  3. Ferrule numbers MA Visual 100% 
 

Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  4. Colour of wiring MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1  

  5. Size of Conductor MA Measurement 100% 
 

Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1  

11. Component Mounting 1. Correct components MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---  

  
2. Fixing MA Visual 100% Approved drgs., 

Specs. & BOM 
Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---  

 
FINAL 

           

12. Final Inspection 1. Workmanship MA Visual 100% Factory 
Standard 

Factory 
Standard 

Inspection 
Report 

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr. 

  2. Component layout 
(neatness, accessibility & 
safety) Mounting / Proper 
fixing of all components  

MA Visual 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  3. Components identification 
Marking / Name plates 

MA Visual 100% BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 
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$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  5. Dimensions MA Measurement 100% 
 

BHEL approved 
drg. / Spec., 
BOM 

BHEL approved 
drg. / Spec., 
BOM 

Inspection 
Report 

2 1 1 

 
 
 
 
 
 
 
At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr. 

  6. Door functioning MA Functional 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  7. Paint Shade CR Visual 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  8. Paint Thickness CR Measurement 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  9. Workmanship of Gaskets MA Visual 100% 
 

Factory 
Standard 

Factory 
Standard 

Inspection 
Report 

2 1 1 

  10. Wiring Layout MA Visual 100% 
 

BHEL approved 
drg. 

BHEL approved 
drg. 

Inspection 
Report 

2 1 1 

  11.  Wire Termination MA Pulling 
manually 

Sample ----- Firm termination Inspection 
Report 

2 1 1 

  12. Continuity MA Electrical 100% 
 

----- Continuity OK Inspection 
Report 

2 1 1 
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LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

13. TYPE TEST Degree of Protection CR Mech. 
Protection 

Sample 

 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

Type Test 
Certificate 

3 --- 1  

14 ROUTINE TEST IR before & after HV Test CR Electrical 100% 

 

BHEL approved 
spec., drg., BOM   
& relevant IS. 

BHEL approved 
spec., drg., BOM   
& relevant IS. 

Test Report 2 1 1  

15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% 

 

BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report 

2 1 1  

  2. Instrument Calibratio CR Electrical 10% 
 

BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report 

2 1 1  

  3. Temperature rise CR Electrical 100% 
 

BHEL approved 
spec/drg. & 
relevant IS. 

BHEL approved 
spec/drg & 
relevant IS. 

Inspection 
Report 

2 1 1  
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GENERAL MANUFACTURER   

 

CONSTRUCTION 
  FOLDED      WELDED  

(As per requirement EDN)  

 

ENCLOSURE SHEET THICKNESS 

FRONT 3.0 mm(FOR FACES SUPPORTING 
INSTRUMENTS/TERMINALS) 

 2.0 mm (FOR OTHER SIDES AND TOP) OTHER 

DOOR  2.0 mm 

 
HEIGHT 

 2365 mm for stand alone panels. (THIS SHALL BE 
DECIDED BY BHEL DURING DETAILED ENGG.)  

OTHER  

TECHNICAL INPUT POWER SUPPLY * 
 240V 50 Hz AC      220V DC         

 415V 3 PHASE 3W     415V 3 PHASE 4W  

 

 NO. OF FEEDERS  ONE     TWO    

 CONTROL SUPPLY 

  110V AC       220V AC   

 220V DC   Other. 

(As per requirement) 

 

 
ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
 ______NOS. (AS REQUIRED) 

 

 PAINT TYPE 

  EPOXY ENAMEL       

  EPOXY POWDER COATED OR BETTER (THIS SHALL 
BE DECIDED BY BHEL DURING DETAILED ENGG.)  

 

 PANEL COLOUR (EXTERNAL) 

  LIGHT GREY (Shade  631 IS-5) 

 OPALINE GREEN (Shade 275)   . 

 RAL 7032   (THIS SHALL BE DECIDED BY BHEL DURING 
DETAILED ENGG.) 

 

 

 FINISH (EXTERNAL) 

 MATT   

   GLOSSY    SEMI GLOSSY 

 

 PANEL COLOUR (INTERNAL) 

   WHITE   CREAM   

  OFF WHITE    BRILLIANT WHITE 

 

 FINISH (INTERNAL) 
   MATT   

   GLOSSY     SEMI GLOSSY 
 

 CLASS OF PROTECTION 
   IP-42  (FOR INDOOR SERVICE) 

   IP-55 (FOR OUTDOOR SERVICE)    ANY OTHER 

 

 CONTROL HARDWARE   RELAY BASED  

 FOUNDATION ARRANGEMENT 
  FOUNDATION BOLTS     ANCHOR 
FASTENERS 

 

 WEIGHT OF PANEL (Kg.)   

 PANEL TYPE 
  PRESSURISED    UNPRESSURISED   

As per Requirement 

 

 CABLE GLAND    DOUBLE COMPRESSION    

 AMMETER (TYPE OF INPUT) *  1  Amp CT                      4-20 mA  
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 *  TO BE CO-ORDINATED WITH PEM ELECTRICAL  

 PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME    NAME: 

SIGNATURE    SIGNATURE: 
DATE    DATE: 
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SCHEDULE OF PRE-BID CLARIFICATION 
 

All clarification from the Technical Specification shall be filled  in  by  the  BIDDER  clause  by  clause  in  this  format 
only. 

 
VOLUME  SECTION    CLAUSE 

NO.   
PAGE 
NO. 

SPECIFICATION 
REQUIREMENT    

CLARIFICATION REASONS FOR 
CLARIFICATION 

            
       
       
       
       
       
       

 
  

Note: Bidder to furnish all the pre bid in the above indicated pre bid clarification format only. General Pre bid 
clarification will not be considered. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SL 
NO

VOULME/ 
SECTION

PAGE 
NO.

CLAUSE 
NO.

TECHNICAL 
SPECIFICATION/ 

TENDER 
DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
WITHDRAWL 

OF DEVIATION

REFERENCE OF 
PRICE 

SCHEDULE ON 
WHICH COST OF 
WITHDRAWL OF 

DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION      
(POSITIVE/ 
NEGATIVE)

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

THIS IS A PART OF TECHNICAL SPECIFICATION PE-TS-415-154-A101

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such 
deviations which have been clubbed together shall be considered as NIL.

REASON FOR QUOTING 
DEVIATION

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWL
PROJECT:- 1x660 MW BHUSAWAL TPS
PACKAGE:- OXYGEN DOSING SYSTEM

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of 
withdrawl of deviation loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not 
mentioned in priced copy of this format submitted with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-
commercial offer, wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 

Page 1 of 1
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COMPLIANCE CUM CONFIRMATION CERTIFICATE  
 
The bidder shall confirm compliance with following by signing/ stamping this compliance 
certificate (every sheet) and furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. 
shall be as per technical specification & there are no exclusions other than those 
mentioned under “exclusion” in section IA and those resolved as per ‘Schedule of 
Deviations’, if applicable, with regard to same.   

 
b) There are no other deviations w.r.t. specifications other than those furnished in the 

‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the 
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’. 

 
c) Bidder shall submit QP in the event of order based on the guidelines given in the 

specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval 
& 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. This shall be within the contracted price with no 
extra implications to BHEL after award of the contract. 

 
d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be 

considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in 
the event of order. 

 
e) The offered materials shall be either equivalent or superior to those specified in the 

specification & shall meet the specified/ intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then 
same shall be resolved by the bidder with BHEL during the pre - bid discussions, 
otherwise BHEL/ Customer’s decision shall be binding on the bidder whenever the 
deficiency is pointed out.  
 
For components where materials are not specified, same shall be suitable for intended 
duty, all materials shall be subject to approval in the event of order. 

 
f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 

included in the base price itself.  
 

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
 
h) Guarantee for plant /equipment shall be as per relevant clause of GCC /SCC /Other 

Commercial Terms & Conditions. 
 

i)    In the event of order, all the material required for completing the job at site shall be 
supplied by the bidder within the ordered price and within purview of the tender 
specification even if the same are additional to approved billing break up, approved 
drawing or approved Bill of quantities.  

 
j) Schedule of drawings submissions, comment incorporations & approval shall be as 

stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get 
documents approved in the stipulated time. 
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k) As built drawings shall be submitted as and when required during the project execution. 

 
l)   The bidder has not tempered with this compliance cum confirmation certificate and if at 

any stage any tempering in the signed copy of this document is noticed then same shall 
be treated as breach of contract and suitable actions shall be taken against the bidder. 
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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 

 




