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COMPLIANCE CERTIFICATE 

 

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

1. The scope of supply, technical details, construction features, design parameters etc. shall be as 
per technical specification & there are no exclusion/ deviation with regard to same 
 

2. There are no deviation with respect to specification other than those furnished in the ‘schedule of 
deviations’ 

 
3. Only those technical submittals which are specifically asked for in NIT to be submitted at tender 

stage shall be considered as part of offer. Any other submission, even if made, shall not be 
considered as part of offer.  

 
4. Any comments/ clarifications on technical/ inspection requirements furnished as part of bidder’s 

covering letter shall not be considered by BHEL, and bidder’s offer shall be construed to be in 
conformance with the specification. 

 
5. Any changes made by the bidder in the price schedule with respect to the description/ quantities 

from those given in ‘BOQ-Cum-Price schedule’ of the specification shall not be considered (i.e., 
technical description & quantities as per the specification shall prevail). 

 
 
 
 
 

 

--------------------------------------------------------------------- 
    BIDDER’S STAMP & SIGNATURE 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE –I ( 3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO. : CS-9585-001-2 

SUB-SECTION B-0 
GENERAL ELECTRICAL 

SPECIFCIATION 

PAGE 
11 OF 14 

time. Bus Trunking systems shall be used to connect DG set to Emergency Switchgears and 
Standby DG sets. 

4.00.00 ISLANDING SCHEME 

 The plant shall be designed to operate in islanding mode of operation by tripping all the lines 
and generators except for one pre-selected unit, which shall run with the available plant load 
under such condition. 

5.00.00 PLC based control system wherever envisaged shall be provided with 100% redundancy i.e. 
hot standby. 

6.00.00 INSULATION LEVEL

 The insulation level for the transformer windings and bushings shall be as follows: 

                   WINDING                   BUSHING
Highest System  Rated   Rated   Rated   Rated  

 Voltage   Power  lightning  Power  lightning 
    Freq.  impulse   freq.   impulse  
    withstand  withstand  withstand  withstand 
    Voltage  voltage  voltage   voltage  
    (kVrms)   (kVp)  (kV rms)  (kVp) 

0.433 KV                       3  -  3  - 

 3.6 kV   10  40  11  40 

 7.2 kV   20   60  22  60 

 12 kV   28  75  30  75 

 17.5 kV   38  95  42  95 

 24kV   50  125  55  125 

 36kV   70  170  77  170 

 72.5 kV   140  325  155  325 

 145kV   275/38*  650  305  650  

 245 kV   395/38*  950/1050** 505       1050/1050** 

 420 kV   630/38*  1425/1570** 750       1550/1570*** 

 800 kV   830/38*  1950**                 880       2100*** 

 Switching Impulse withstand voltage, (kVp) 

 765 kV  1550kVp 

 400 kV              1175kVp 

 * In case of non-uniformly insulated.   ** Chopped wave BIL.

 *** Suitable for chopped wave impulse test on transformers. 

SHEET 4 OF 74543702/2021/PS-PEM-EL
17



 

TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 
 
 
 
 
 
 

  

 

 

SECTION ‘I’ 
 

SPECIFIC TECHNICAL 
REQUIREMENTS 

 

 

 

SHEET 5 OF 74

543702/2021/PS-PEM-EL
18



 

TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

 

 

1.0 SCOPE OF ENQUIRY 
 
1.1 This specification covers the design, manufacture, inspection and testing at manufacturer's works, 

proper packing and delivery to site of BIS certified OIL FILLED SERVICE 

TRANSFORMERS (Star-2 losses (energy efficiency level 3 as per IS 1180) as per BEE 

guideline and BIS Certification for rating upto 2.5 MVA 33kV Class, however the impedance 

value, list of tests, fittings shall be as per those mentioned in the specification & shall also 

comply with IS-1180)as mentioned in different sections of this specification, complete with all 
accessories for efficient and trouble-free operation. 

 
1.2 It is not the intent to specify herein all the details of design & manufacture. However, the 

equipment shall conform in all respect to high standards of design engineering and workmanship 
and shall be capable of performing in continuous commercial operation.  

 
1.3 Standard technical requirements of the oil filled service transformers are indicated in Section-II. 

Project specific requirements/changes are listed in Section-I. 
 
1.4 The requirements of Section-I shall prevail and govern in case of conflict between the 

corresponding requirements of Section-I and Section-II. 
 
2.0       BILL OF QUANTITIES: 

 
2.1       Quantity requirements shall be as per BOQ-cum-price schedule as part of NIT. 
 
3.0       SPECIFIC TECHNICAL REQUIREMENTS  
 
S.No. Reference 

Clause No. of 
Section- II 

Specific Requirement/ Change 

1. 1.02.01  The Clause shall be read as 
Terminal points are  

� HV bushing of transformer 

� HV cable gland at transformer 

2. 1.02.02  The Clause shall be read as 
Terminal points are  

� LT Auxiliary transformers (LV voltage 0.433 kV) shall be 3 phase, 
4 wire system with additional LVN bushing for equipment earthing. 

� LV cable gland at transformer (secondary voltage above 0.433 kV) 

� LV cable lugs & gland at transformer (secondary voltage of 0.433 
kV) 
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3. 2.01.00 The Clause shall be read as  
The equipment shall comply with all currently applicable safety codes and 
statutory regulations of India as well as of the locality where the 
equipment is to be installed including Indian Electricity Act 2003, Indian 
Electricity Rules and Bureau of Indian Standards, BEE Guideline & CEA 
notification. 

4. 3.03.00 The Clause shall be read as  
Core shall be high grade non-ageing cold rolled super grain oriented silicon 
steel laminations of M4 grade or better quality. The core isolation shall be 
able to withstand a voltage of 2 kV (rms.) for 1 minute in air. 

4. 3.06.04 The Clause shall be read as  
Transformers having LV voltage 0.433 kV shall be provided with four no. 
(min.) of bi-directional detachable flat rollers & Transformers having LV 
voltage 3.3 kV & above shall be provided with four no. (min.) of 
detachable type bi-directional rollers for rail gauge of 1676mm. 
Suitable locking arrangement shall be provided to prevent accidental 
movement of transformer. 

5. 3.08.00    The Clause shall be read as  
Main tank shall be provided with conservator tanks of adequate capacity for 
expansion of oil from minimum ambient to 100 deg.C. The equipment rated 
7.5MVA and above shall be provided with air bag breathing through 
indicating type cobalt free silica gel breather with transparent enclosure. 
However conventional type conservator with indicating type cobalt free 
breather (transparent enclosure) may be offered for transformer below 7.5 
MVA. 

6. 3.10.00    The Clause shall be read as  
As per IS: 60296. No external inhibitors are permitted. The oil supplied 
with transformers shall be new and previously unused and must conform to 
following while tested at supplier’s premises and shall have following 
parameters. 
 

S.No Property Permissible values 
1. Kinematic Viscosity, mm2/s ≤ 12 at 40 °C 

≤ 1800.0 at (-)30 °C 
2. Flash Point, °C ≥ 140°C 
3. Pour point, °C ≤ (-)40 °C 
4. Appearance Clear, free from 

sediment and 
suspended matter 

5. Density kg/dm3 at 20 °C ≤ 0.895 
6. Interfacial Tension N/m at 25°C ≥ 0.04 
7. Neutralisation value, mgKOH/g ≤ 0.01 
8. Corrosive sulphur Non Corrosive 
9. Water content mg/kg ≤ 30 in bulk supply 

≤ 40 in drum supply 
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10. Anti oxidants additives Not detectable 
11. Oxidation Stability 

-Neutralization value, mgKOH/g 
-Sludge, % by mass 

 
≤ 1.2     
≤ 0.8 

12. Breakdown voltage 
As delivered, kV 
After treatment, kV 

 
≥ 30 
≥ 70 

13. Dissipation factor, at 90° C 
and 40 Hz to 60 Hz 

≤ 0.005 

14. PCA content ≤1% 
15. Impulse withstand Level, kVp ≥ 145 
16. Gassing tendency at 50 Hz after 

120 
min, mm3/min 

≤ 5 

Subsequently oil samples shall be drawn at: 
 

Sr. 

No. 
Parameters Before filling 

in main tank 

at site & 

tested for 

Prior to energization 

at site for following 

properties & 

acceptance norms: 
1. BDV 60 kV (min) 60 kV (min) 
2. Moisture 

content 
10 ppm 
(max.) 

10 ppm (max.) 
 

7. 3.12.01 & 
3.12.02 

The Clause shall be read as  
 
a) The electrical & mechanical characteristics of bushings shall be in 
accordance with IS: 2099, IS: 3347 & IS: 12676. 
b) Bushings below 52 kV shall with porcelain insulator and shall be of oil 
communicating / OIP (non-oil communicating type) / epoxy RIP type. All 
condenser bushings shall be non-communicating type. 
c) Bushing & fittings shall be provided with vent pipes that shall be 
connected to route any gas collection through the Buchholz relay. 
d)  No arcing horns to be provided on the bushings. 
e)  LV bushing palms shall be silver/tin plated. 

8. 3.12.05 The Clause shall be read as 
 
Shall be of adequate rating for protection as required, WTI etc. All CTs 
(except WTI) shall be mounted in the turret of bushings, mounting inside 
the tank is not permitted. All CT terminals shall be provided as fixed type 
terminals on the M. Box/CCC/CMB to avoid any hazard due to loose 
connection leading to CT opening or any other loose connection in power 
circuit. In no circumstances Plug In type connectors shall be used for CT & 
Power connection. 

8. 3.15.00 Following point is added 
NGR is excluded from bidder scope of supply. 
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9. 3.16.00
  

The Clause shall be read as  
Bidder to provide neutral bushing CTs as per details given in data sheet 
– A of Section-I, volume-II for protection purpose.  
CTs shall be of adequate rating for protection as required, WTI etc. All 
CTs (except WTI) shall be mounted in the turret of bushings, mounting 
inside the tank is not permitted. All CT terminals shall be provided as 
fixed type terminals on the M. Box/CCC/CMB to avoid any hazard due 
to loose connection leading to CT opening or any other loose 
connection in power circuit. In no circumstances Plug In type 
connectors shall be used for CT & Power connection. 

10. 3.18.03 The Clause shall be read as  
The gaskets shall not deteriorate during the life of transformer if not opened 
for maintenance at site. All joints flanged or welded associated with oil 
shall be such that no oil leakage or sweating occurs during the life of 
transformer. The quality of these joints is considered established, only if the 
joints do not exhibit any oil leakage or sweating for a continuous period of 
at least 3 months during the guarantee period. In case any sweating / 
leakage is observed, contractor shall rectify the same & establish for a 
further period of 3 months of the same. If it is not established during the 
guaranteed period, the guaranteed period shall be extended until the 
performance is established. 

11. 3.20.02
  

The Clause shall be read as  
Marshalling Box shall be of stainless steel (SS-316 or better), at least 2.5 
mm thick. Also Marshalling Box gland plate shall be atleast 450 mm above 
ground level. 

11. 3.22.00
  

The Clause shall be read as  
The conductors shall be of Electrolytic grade copper. All Windings of 66kV 
and below shall have uniform insulation. Windings are made in dust proof 
& conditioned atmosphere. 

11. New Clause Transportation shall be N2/Dry Air/Oil filled. 
12. 4.01.00-

4.02.00 
The Clause shall be read as 
Following fittings shall be provided with Transformers covered under this 
specification. 

a) Conservator for main tank with MOG (with low oil level alarm 
contact), drain valve & indicating type free Cobalt free breather 
with transparent enclosure (maximum height 1400 mm above rail 
level) etc. 

b) Buccholz relay, double float type with alarm and trip contacts, along 
with suitable gas collecting device. 

a) For 2 MVA & above rating transformer, minimum two numbers of 
spring operated PRD (with trip contacts) with suitable discharge 
arrangement for oil shall be provided. Armored cable be used 
between PRD to Marshalling box. PRD shall have DOP of IP-67. 
Plugin type connector shall be provided for proper sealing for 
terminating cables/ glands. 
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c) For transformers below 2 MVA, diaphragm type explosion vent 
shall be provided. 

d) OTI & WTI shall be 150 mm dial type with alarm and trip contacts 
with max. reading pointer & resetting device. (maximum height 
1500 mm above rail level). 

e) Top & bottom filter valves with threaded male adapters, bottom 
sampling valve, drain valve/sludge removal valve at the bottom 
most point of the tank. 

f) Air release plug, bushing with metal parts & gaskets, terminal 
connectors on bushings (as applicable). 

g) Prismatic/toughened glass oil gauge for transformers. 
h) Bi-directional wheel & skids, M. Box, OCTC, Bushing CTs, 

Insulating Oil, Cooling equipment, Valve Schedule Plate. 
i) Cover lifting eyes, transformer lifting lugs, jacking pads, towing 

holes and core and winding lifting lugs, additional 4 nos. lifting lugs 
for bell tank cover, inspection cover, manhole, Bilingual R&D 
Plate, Terminal marking plates, two earthing terminals etc. 

j) Bolts & nuts (exposed to atmosphere) shall be galvanized steel/SS. 
k) Rain hoods to be provided on Buchholz, MOG & PRD. Entry points 

of wires shall be suitably sealed. 
 

The fittings listed above are only indicative and other fittings, which 
generally are required for satisfactory operation of the Transformers are 
deemed to be included. 

13. 5.00.00 The Clause shall be read as  
Adequate quantity of touch up paint shall also be supplied.  

 
PARTS NAME TYPE OF PAINT NO. OF 

COATS 
TOTAL 

DFT 
Inside of tank and 
accessories 
(except 
Marshalling Box) 

Oil & heat resistant 
fully glossy white 

One 
coat 

Atleast 
30 
micron 

External surface 
of Transformer 
and accessories 
(except radiators) 

Chemical resistant epoxy 
zinc phosphate primer, 
MIO (Micaceious iron 
oxide) as intermediate 
paint followed by 
polyurethane finish paint 
(RAL 5012 Blue) 

One coat 
each 

Atleast 
100 
micron 

External Radiator 
surface 

Anticorrosive primary 
paint followed by 
high quality full glossy 
outer finish paint 
(RAL 5012 Blue) 

Two 
coats 
each 

Atleast 
100 
micron 
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Internal Radiator 
surface 

Hot oil proof, low 
viscosity varnish and 
subsequent flushing with 
transformer oil 

- - 

 

14. 6.03.00 The Clause shall be read as  
The type/ special tests shall be carried out in presence of the employer’s 
representative, for which minimum 15 days notice shall be given by the 
contractor. The owner may waive conduction of any test subject to test 
facility anywhere in the world. The contractor shall obtain the employer’s 
approval for the type/ special test procedure before conducting the type/ 
special test. The type/ special test procedure shall clearly specify the test 
set–up, instruments to be used, procedure, acceptance norms, recording of 
different parameters, interval of recording, precautions to be taken etc. for 
the type/ special test(s) to be carried out. 

15. 6.06.00 The Clause shall be read as  
In case the contractor has conducted such specified type/ special test(s) not 
earlier than ten years as on the date of bid opening, he may submit during 
detailed engineering the type/ special test reports to the owner for waiver of 
conductance of such type/ special test(s). These reports should be for the 
tests conducted on the equipment similar to those proposed to be supplied 
under this contract and test(s) should have been either conducted at an 
independent laboratory or should have been witnessed by a client. The 
owner reserves the right to waive conducting of any or all the specified 
type/ special test(s) under this contract. In case type/ special tests are 
waived, the type/ special test charges shall not be payable to the contractor. 

15. New Clause 6.08.00: Each transformer shall be completely assembled with all fittings & 
accessories meant for the particular transformer before offering for 
inspection & testing by purchaser. 
 
6.09.00: ROUTINE / TYPE / SPECIAL TESTS ON 

TRANSFORMERS: 

 

 

S.N. Routine Tests 
1. All routine test in accordance with IEC 60076 shall be carried out 

in all the transformers. 
2. Measurement of Voltage Ratio & phase displacement (as per IEC 

60076-1) 
3. Measurement of winding resistance on all the taps (as per IEC 

60076-1) 
4. Vector group and Polarity Check (as per IEC 60076-1) 
5. Magnetic Balance and Magnetising Current Test 
6. Measurement of no load current with 415 V, 50 hz AC supply 
7. Measurement of no load losses and current at 90%, 100% & 

110% of rated voltage (as per IEC 60076-1) 
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8. Load Loss & Short Circuit Impedance Measurement on principal 
& Extreme Taps 

9. IR measurement (As per IEC 60076-1) 
10. Measurement of capacitance & tan delta to determine capacitance 

between winding & earth. 
11. Dielectric tests shall be carried as per IEC 60076-3. 
12. Applied Voltage Withstand Test (as per IEC 60076-3) 
13. Induced overvoltage test. 
14. Repeat no load current/loss measurement & IR after completion 

of all electrical test. 
15. Oil leakage test on completely assembled transformer along with 

radiators (as per relevant clause of this sub section). 
16. Jacking test followed by D.P. test 
17. Marshalling Box/Cable box: It shall not be possible to insert a 

thin sheet of paper under gaskets and through enclosure joints. 
18. IR measurement on wiring of Marshalling Box. 

 
 
S.N. Type/ Special Tests 
1. Lightning impulse(Full & Chopped Wave) test on windings (as 

per IEC 60076- 3) 
2. Lightning impulse test on Neutral (*) 
3. Short circuit test (special test) as per IEC 60076-5. 
4. Temperature Rise test at a tap corresponding to maximum losses. 

Gas Chromatography shall be conducted on oil sample taken 
before & immediately after temp. rise test. Gas analysis shall be as 
per IS: 9434 (based on IEC: 60567), results will be interpreted as 
per IS: 10593 (based on IEC: 60599). Result shall be recorded for 
future reference. 

5. Measurement of acoustic noise level as per NEMA TR-1 (special 
test) 

6. Tank Pressure test (As per CBIP/IS-1180 norm) 
7. Tank vacuum test (As per CBIP/IS-1180  norm) ($) 

NOTE: - 

i) All the type/ special tests & temperature rise test shall be conducted after 
performing Short Circuit Test. If Tank Vacuum & Pressure Test is to be 
carried out, then it shall be conducted before SC test. 
ii) (*) this test is applicable on Transformer neutral earthed thru NGR (i.e. 
for transformers having LV voltage 3.45 kV). 
iii) ($) The permanent deflection of the plate after the vacuum has been 
released shall not exceed the values specified below: 
 

Horizontal Length of Flat 

Plate (in mm) 
Permanent 

deflection(in mm) 
Up to and including 750 5.0 
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751 to 1250 6.5 
1251 to 1750 8.0 
1751 to 2000 9.5 
2001 to 2250 11.0 
2251 to 2500 12.5 
2501 to 3000 16.0 
Above 3000 19.0 

 
6.10.00: All metal blanking plates and covers which are specifically 
required to transport the transformer shall be considered part of the 
transformer. 
6.11.00: Oil leakage test on assembled transformer (Routine Test): All 
tank and oil filled compartment shall be tested for oil tightness by being 
completely filled with oil of viscosity not greater than that of specified oil 
at the ambient temperature and applying pressure equal to the normal 
pressure plus 35 kN/m2 measured at the base of the tank. The pressure shall 
be maintained for a period of not less than 6(six) hours during which time 
no sweating shall occur. 

16. 7.00.00 This clause stands deleted. 
 

4.0 STANDARD QUALITY PLAN 

S.No. Reference Clause 
No. of Section- II 

Specific Requirement/ Change 

1. ANNEXURE - A The Clause shall be read as 
 
Follow ANNEXURE-I Standard Quality Plan of Section-I 
instead of ANNEXURE-A Standard Quality Plan of 
Section-II. 

 

4.0 DOCUMENTATION 

 

4.1 Documents required along with technical offer shall be as per Annexure-II. 
 
4.2 Documents required after award of LOI shall be as per annexure -III. 
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DATA SHEET –A 

   

11/0.433 kV, 3.3/0.433kV  
SERVICE TRANSFORMER 

  
 S. No. Description      Unit  Particulars 
 

1.0 Quantity           No. & kVA 4 & 1000 kVA  
                                 4 & 1600 kVA   
           32 & 2500 kVA 
 
 2.0 Installation        Out Door 
 

3.0 Type of insulating oil       Mineral 
 

4.0 No. of phase      No(s)  03 
 

5.0 Frequency      Hz  50 
    
6.0 Type of cooling       ONAN 

 
7.0 Rated Voltage 

a) HV Winding     kV  11.0 
b) LV Winding     kV  0.433 
 

8.0 No Load transformation ratio          11/0.433 
 

9.0 Vector group            Dyn1 
 
10.0 Impedance voltage at rated current and frequency %       1000 kVA: 5% 
               1600 kVA: 6.25% 
               2500 kVA: 10% 
 
11.0 Total range of tapping’s and tapping steps                 + 5% in steps of 2.5% 
 
12.0 Type of tap changing equipment     Off-Circuit 

 
13.0 Temperature rise 

a) Top oil by thermometer    deg. C             40 deg. C above  
      ambient of 50 deg.C 
b) Winding by resistance    deg. C  45 deg. C above  
      ambient of 50 deg.C  

14.0 System Highest Voltage      
a) HV Winding     kV           12 kV 
b) LV Winding     V           415V + 10%, 
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15.0      Phase Connection      
a) HV Winding       Delta 
b) LV Winding       Star 
 

16.0 Insulation Levels 
 
16.1 One minute power frequency withstand voltage      

a) HV Winding     kV  28 (11kV) 
b) LV Winding     kV   3 

 
16.2 Impulse withstand voltage      

a) HV Winding     kVp  75 (11kV) 
b) LV Winding     kVp                -                                              

 
17.0 Terminal details 

a) HV Line       Cable box (XLPE cables) 
 
b) HV Neutral        N.A. 
 
c) LV Line        Flange throat for TPN non-  
              segregated Al Busduct 
  
d) LV Neutral One neutral as part of LV  
 busduct throat and second 

neutral with copper earthing 
bar for system earthing 
brought near the base of the 
transformer.     

  
 18.0  System Fault Level      

 a) HV Winding     kA  50 kA RMS 
 b) LV Winding     kA  50 kA RMS 
 

19.0 Method of System Earthing      
a) HV System       Low resistance earthed to limit
         earth fault current to 600A. 

 
            b) LV System       Solidly grounded 

  
                  c) Through fault withstand time    2 Sec. 

20.0 Details of Cooling Equipment    Detachable tank mounted  
         radiators 
  
21.0     Provision/ accommodation of CTs 
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

  LV Neutral      2 Core PS CLASS or 5P20.  
 CT particulars shall be given to  
 successful bidder during detail 

engineering. There shall be no  
 commercial implication to BHEL  
 on this account.    

    
 22.0 Colour Shade: 
  a) Interior (For M. Box)    As mentioned in this specification 
 
  b) Exterior      As mentioned in this specification 
  
 23.0 Space/ Layout Limitation if Any     
 

24.0 Cable details (11KV/0.433KV)   (Cable not in bidder scope of supply) 
 

a) HV side 
i) Type       XLPE  
ii) Voltage Grade                 12kV Unearthed 

  iii) Conductor material & size    Stranded Aluminium,  
          after award of contract 

iv) No. of cores & runs     Three core, one run 
 

b) LV side 
i) Type        N.A  
ii) Voltage Grade      kV N.A  
iii) Conductor material & size    N.A 
iv) No. of cores & runs     N.A 
 

25.0 Penalty for Losses 
a) Rates for bid evalution     N.A. 

 
b)  
i) ‘A’ (Losses at 50% Load & 75°C)   Losses not to exceed max.  

 losses  as per Star-2 of BEE 
guidelines  

 
  ii)  ‘B’ (Losses at 100% Load & 75°C)    - Do- 
 
 26.0 Creepage distance            25mm/kV 
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

DATA SHEET –A 

   

11/3.45kV 
AUXILARY TRANSFORMER 

 

 S. No. Description     Unit   Particulars 
 

1.0 Quantity     No. & kVA   4 & 5.0MVA 
            

2.0 Installation        Out Door 
 

3.0 Type of insulating oil       Mineral 
 

4.0 No. of phase     No(s)   03 
 

5.0 Frequency     Hz   50 
    
6.0 Type of cooling       ONAN 

 
7.0 Rated Voltage 

a) HV Winding    kV   11.0 
b) LV Winding    kV   3.45 

 
8.0         No Load transformation ratio     11/3.45 
           
9.0 Vector group                   Dyn1 
 
10.0 Impedance voltage at rated current and frequency %     7%  

  for the principal tapping at 75 deg. C                   
                  

11.0 Total range of tappings and tapping steps                         + 5% in steps of 2.5% 
 
12.0 Type of tap changing equipment     Off-Circuit 

 

13.0 Temperature rise 

a) Top oil by thermometer   deg. C                         50 deg. C above  
                ambient of 50 deg.C 
b) Winding by resistance   deg. C              55 deg. C above  
                 ambient of 50 deg.C 
 

14.0 System Highest Voltage      
a) HV Winding    kV             12.0 kV 
b) LV Winding    kV                         3.6 kV  

 
15.0      Phase Connection      
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 
a) HV Winding       Delta 
b) LV Winding       Star 
 

16.0 Insulation Levels 
 
16.1 One minute power frequency withstand voltage      

a) HV Winding     kV  28   
b) LV Winding     kV  10 
          

16.2 Impulse withstand voltage      
a) HV Winding     kVp  75 
b) LV Winding     kVp  40 
 

17.0 Terminal details 
a) HV Line      Cable box (XLPE cables) 
b) HV Neutral        N.A. 
c) LV Line      Flange throat for   TPN   
       segregated Al Busduct   
d) LV Neutral Cable box (XLPE cables) 
 

 18.0  System Fault Level      
 a) HV Winding     kA  40 kA RMS 
 b) LV Winding     kA  40 kA RMS 

 
19.0 Method of System Earthing      

a)   HV System     Low resistance earthed to limit earth  
        fault current to 600A. 
 

                        b)   LV System     Low resistance earthed to limit earth  
        fault current to 600A. 

 
c) Through fault withstand time   2 Sec. 
 

20.0 Details of Cooling Equipment   Detachable tank mounted radiators 
  
21.0     Provision/ accommodation of CTs 

  LV Neutral      2 Core PS CLASS or 5P20.  
 CT particulars shall be given to 
 Successful bidder during  
 detail engineering. There shall be 
 no commercial implication to BHEL  
 on this account.   
  

 22.0 Colour Shade: 
  a) Interior (For M. Box)    As mentioned in this specification 
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 
   
  b) Exterior                 As mentioned in this specification 
 
 23.0 Space/ Layout Limitation if Any 
 

24.0 Cable details      (Cable not in bidder scope of supply) 
                        a)    HV side 

i) Type       XLPE  
ii) Voltage Grade     12kV Unearthed 

  iii) Conductor material & size    Stranded Aluminium,  
          after award of contract 

iv) No. of cores & runs     Three core, one run 
 

a) LV side 
i) Type        N.A  
ii) Voltage Grade                 kV N.A 

  iii) Conductor material & size    N.A  
iv) No. of cores & runs     N.A 
 

                        c)    LV Neutral 
i) Type       XLPE  
ii) Voltage Grade     3.6kV Unearthed 

  iii) Conductor material & size    Stranded Aluminium,  
          after award of contract 

iv) No. of cores & runs     One core, two run 
 

 
25.0 Penalty for Losses 

                        a)   Rates for bid evaluation     N.A. 
 
                        b)  i)‘A’ (for no load loss) losses  not to exceed max losses  
 as per annexure-B to section-II, 

vol-II of the specification 
  
 ii)  ‘B’ (for load losses)     - Do- 
 

b) Rates for penalty 
 
i) ‘A’ (for no load loss)     US $ 3275 per kW 
 
ii) ‘B’ (for load loss)      US $ 3275 per kW 
 

 

26.0 Creepage distance             25mm/kV 
 

SHEET 19 OF 74

543702/2021/PS-PEM-EL
32



 

CLAUSE NO.
QUALITY ASSURANCE 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER STATION EXPANSION 

PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-43 
AUXILIARY TRANSFORMER Page 1 of 1 

 

AUX. TRANSFORMER                       SQE_8 
                 
              Attributes / Characteristics 
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Tank, H.V. & L.V. Cable Box / Flange 
throat 

Y Y     Y       

Conservator / Radiator / Cooler / 
Pipes 

Y Y     Y       

Copper Conductor (IS:191) Y Y Y  Y         

Insulating Material Y Y Y Y Y Y        

CRGO Lamination  & Built Core Y Y Y  Y Y        

Bushing / Insulator  
( IS:2544 / 5621) 

Y Y        Y  Y  

Gasket Y    Y Y  Y    Y  

Transformer Oil             Y  

OLTC / Off-Circuit Tap Changer Y         Y   Y 

Core Coil Assembly & Pre-tanking Y        Y     

Marshalling Box Y Y     Y     Y  

WTI, OTI, MOG, PRD,  Breather, 
Terminal Connector, Bucholz Relay, 
Globe & Gate Valve,  

Y         Y    

Welding (ASME Sect-IX) Y          Y   

Complete Transformer 
(IS:2026/ IEC-60076) 

Y            Y 

 

Note:  1)  This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality Plan indicating the practice and procedure 
along with relevant supporting documents. 

               2)  All major Bought Out Items will be subject to NTPC approval.     
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ANNEXURE-I 

STANDARD QUALITY PLAN 
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

CONTENTS SHEET 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

ANNEXURE – II  

 

DOCUMENTS REQUIRED ALONG WITH TECHNICAL OFFER 

 
a) The enclosed Data Sheet-B filled up completely for each rating/ type of transformers. 

 
b) Schedule of deviations. 

 
c) Schedule of BOQ cum price schedule. (Unpriced) 

 
d) 10% Extra oil price schedule (Unpriced) 

 
e) Schedule of Mandatory spares. (Unpriced) 

 
f) Schedule of Type test. (Unpriced) 
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

  

DATA SHEET –B 

TECHNICAL PARTICULARS 

[TO BE SUBMITTED ALOGWITH TECHNICAL OFFER] 
 

FOR 11kV/0.433V 

 

S. 

No 

Description Unit Requirement To be filled 

by bidder 
1. Rating MVA #  
2. No Load transformation 

ratio 
kV 11/0.433  

3. Losses at 50% Load & 
75°C (Watts) 

W Star-2 as per 
BEE 
guidelines 

 

4. Losses at 100% Load & 
75°C (Watts) 

W  

5. Overall Dimensions  mm x mm 
x mm 

  

6. Total weight kg   
7. Total oil Quantity kg   

 

# To be separately filled for each rating transformers i.e. 630 KVA, 1 MVA, 1.6 MVA, 2.0 MVA & 2.5 
MVA 

 

FOR 11kV/3.45kV 

S. 

No 

Description Unit Requirement To be filled 

by bidder 
1. Rating MVA 5  
2. No Load transformation 

ratio 
kV 11/3.45  

3. Maximum No- load 
losses at rated frequency 
and 100% rated voltage 

kW 5.5 (Max.)  

4. Maximum load losses at 
normal ratio, rated 
current and  75 deg. C 

kW 36 (Max.)  

5. Overall Dimensions  mm x mm 
x mm 

  

6. Total weight kg   
7. Total oil Quantity kg   
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Sl. No. BHEL Drawings/ 
Document Number

NTPC Drawings/ 
Document Number Drawings/ Document Description Drawings/ 

Document Type First Submision Resubmission

1
PE-V0-434-302-

E011

9585-001-215-PVE-

B-110

2500 KVA SERVICE TRANSFORMER 

(11/0.433 KV) OUTLINE GENERAL 

ARRANGEMENT DRAWING (OGA) AND 

LIST OF FITTINGS/ACCESSORIES                  

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

2
PE-V0-434-302-

E012

9585-001-215-PVE-

B-111

LOADING GAUGE DRG/ 

(TRANSPORTATION DRG/) & TWIN 

BIDIRECTIONAL ROLLER--2500 KVA, 

11/0.433 KV

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

3
PE-V0-434-302-

E013

9585-001-215-PVE-

B-112

2500KVA TRANSFORMER (11/0.433 KV) 

HV CABLE BOX & LV BUSDUCT/CABLE 

TERMINATION ARRANGEMENT 

DRAWING                                                   

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

4
PE-V0-434-302-

E014

9585-001-215-PVE-

B-114

2500 KVA SERVICE TRANSFORMER 

(11/0.433 KV) BILINGUAL RATING & 

DIAGRAM PLATE                                              

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

5
PE-V0-434-302-

E015

9585-001-215-PVE-

B-115

2500KVA TRANSFORMER (11/0.433 KV) 

GA BUSHING DRG/(H/V, LV & NEUTRAL)    
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

6
PE-V0-434-302-

E016

9585-001-215-PVE-

L-008

2500KVA TRANSFORMER (11/0.433 KV) 

GENERAL ARRANGEMENT AND WIRING 

DIAGRAM OF MARSHALLING BOX           

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

7
PE-V0-434-302-

E017

9585-001-215-PVE-

V-008

2500KVA TRANSFORMER (11/0.433 KV) 

FOUNDATION DRAWING                                 
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

8
PE-V0-434-302-

E018

9585-001-215-PVE-

Y-022

2500 KVA SERVICE TRANSFORMER 

(11/0.433 KV) TECHNICAL DATA SHEET
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

9
PE-V0-434-302-

E019

2500 KVA SERVICE TRANSFORMER 

(11/0.433 KV) VALVE SCHEDULE PLATE      
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

10
PE-V0-434-302-

E020

9585-001-215-PVE-

W-031

2500KVA TRANSFORMER (11/0.433 KV) 

TYPE/ SPECIAL TEST REPORT
Secondary

Within one week 

after conduction 

of Type test

Within 10 days 

of BHEL 

comments

11
PE-V0-434-302-

E211

9585-001-215-PVE-

B-078

1600 KVA SERVICE TRANSFORMER 

(11/0.433 KV) OUTLINE GENERAL 

ARRANGEMENT DRAWING (OGA) AND 

LIST OF FITTINGS/ACCESSORIES                  

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

12
PE-V0-434-302-

E212

9585-001-215-PVE-

B-079

LOADING GAUGE DRG/ 

(TRANSPORTATION DRG/) & TWIN 

BIDIRECTIONAL ROLLER--1600 KVA, 

11/0.433 KV                   

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

13
PE-V0-434-302-

E213

9585-001-215-PVE-

B-080

1600KVA TRANSFORMER (11/0.433 KV) 

HV CABLE BOX & LV BUSDUCT/CABLE 

TERMINATION ARRANGEMENT 

DRAWING                                              

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

14
PE-V0-434-302-

E214

9585-001-215-PVE-

B-081

1600 KVA SERVICE TRANSFORMER 

(11/0.433 KV) BILINGUAL RATING & 

DIAGRAM PLATE                                              

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

15
PE-V0-434-302-

E215

9585-001-215-PVE-

B-082

1600KVA TRANSFORMER (11/0.433 KV) 

GA BUSHING DRG/(H/V, LV & NEUTRAL)    
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

16
PE-V0-434-302-

E216

9585-001-215-PVE-

L-005

1600KVA TRANSFORMER (11/0.433 KV) 

GENERAL ARRANGEMENT AND WIRING 

DIAGRAM OF MARSHALLING BOX               

Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

17
PE-V0-434-302-

E217

9585-001-215-PVE-

V-005

1600KVA TRANSFORMER (11/0.433 KV) 

FOUNDATION DRAWING                                 
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

18
PE-V0-434-302-

E218

9585-001-215-PVE-

Y-019

1600 KVA SERVICE TRANSFORMER 

(11/0.433 KV) TECHNICAL DATA SHEET
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

19
PE-V0-434-302-

E219

1600 KVA SERVICE TRANSFORMER 

(11/0.433 KV) VALVE SCHEDULE PLATE      
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

Following documents/drawings shall be submitted after placement of order for BHEL & customer’s approval: -

ANNEXURE -III 
DOCUMENTS REQUIRED AFTER AWARD OF LOI

SHEET 32 OF 74543702/2021/PS-PEM-EL
45



20
PE-V0-434-302-

E220

9585-001-215-PVE-

W-025

1600KVA TRANSFORMER (11/0.433 KV) 

TYPE/ SPECIAL TEST REPORT
Secondary

Within one week 

after conduction 

of Type test

Within 10 days 

of BHEL 

comments

21
PE-V0-434-302-

E311

9585-001-215-PVE-

B-083

1000 KVA SERVICE TRANSFORMER 

(11/0.433 KV) OUTLINE GENERAL 

ARRANGEMENT DRAWING (OGA) AND 

LIST OF FITTINGS/ACCESSORIES                  

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

22
PE-V0-434-302-

E312

9585-001-215-PVE-

B-084

LOADING GAUGE DRG/ 

(TRANSPORTATION DRG/) & TWIN 

BIDIRECTIONAL ROLLER--1000 KVA, 

11/0.433 KV             

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

23
PE-V0-434-302-

E313

9585-001-215-PVE-

B-085

1000KVA TRANSFORMER (11/0.433 KV) 

HV CABLE BOX & LV BUSDUCT/CABLE 

TERMINATION ARRANGEMENT 

DRAWING                                                           

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

24
PE-V0-434-302-

E314

9585-001-215-PVE-

B-086

1000 KVA SERVICE TRANSFORMER 

(11/0.433 KV) BILINGUAL RATING & 

DIAGRAM PLATE                                              

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

25
PE-V0-434-302-

E315

9585-001-215-PVE-

B-087

1000KVA TRANSFORMER (11/0.433 KV) 

GA BUSHING DRG/(H/V, LV & NEUTRAL)    
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

26
PE-V0-434-302-

E316

9585-001-215-PVE-

L-006

1000KVA TRANSFORMER (11/0.433 KV) 

GENERAL ARRANGEMENT AND WIRING 

DIAGRAM OF MARSHALLING BOX               

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

27
PE-V0-434-302-

E317

9585-001-215-PVE-

V-006

1000KVA TRANSFORMER (11/0.433 KV) 

FOUNDATION DRAWING                                 
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

28
PE-V0-434-302-

E318

9585-001-215-PVE-

Y-020

1000 KVA SERVICE TRANSFORMER 

(11/0.433 KV) TECHNICAL DATA SHEET
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

29
PE-V0-434-302-

E319

1000 KVA SERVICE TRANSFORMER 

(11/0.433 KV) VALVE SCHEDULE PLATE
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

30
PE-V0-434-302-

E320

9585-001-215-PVE-

W-026

1000KVA TRANSFORMER (11/0.433 KV) 

TYPE/ SPECIAL TEST REPORT
Secondary

Within one week 

after conduction 

of Type test

Within 10 days 

of BHEL 

comments

31
PE-V0-434-302-

E511

5000 KVA SERVICE TRANSFORMER 

(11/3.45 KV) OUTLINE GENERAL 

ARRANGEMENT DRAWING (OGA) AND 

LIST OF FITTINGS/ACCESSORIES                  

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

32
PE-V0-434-302-

E512

LOADING GAUGE DRG/ 

(TRANSPORTATION DRG/) & TWIN 

BIDIRECTIONAL ROLLER--5000 KVA, 

11/3.45 KV             

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

33
PE-V0-434-302-

E513

5000KVA TRANSFORMER (11/3.45 KV) HV 

CABLE BOX & LV BUSDUCT/CABLE 

TERMINATION ARRANGEMENT 

DRAWING                                                           

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

34
PE-V0-434-302-

E514

5000 KVA SERVICE TRANSFORMER 

(11/3.45 KV) BILINGUAL RATING & 

DIAGRAM PLATE                                              

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

35
PE-V0-434-302-

E515

5000KVA TRANSFORMER (11/3.45 KV) GA 

BUSHING DRG/(H/V, LV & NEUTRAL)           
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

36
PE-V0-434-302-

E516

5000KVA TRANSFORMER (11/3.45 KV) 

GENERAL ARRANGEMENT AND WIRING 

DIAGRAM OF MARSHALLING BOX               

Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

37
PE-V0-434-302-

E517

5000KVA TRANSFORMER (11/3.45 KV) 

FOUNDATION DRAWING                                 
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

38
PE-V0-434-302-

E518

5000 KVA SERVICE TRANSFORMER 

(11/3.45 KV) TECHNICAL DATA SHEET
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

39
PE-V0-434-302-

E519

5000 KVA SERVICE TRANSFORMER 

(11/3.45 KV) VALVE SCHEDULE PLATE
Primary

Within four 

weeks from the 

date of LOI

Within 10 days 

of BHEL 

comments

40
PE-V0-434-302-

E520

5000KVA TRANSFORMER (11/3.45 KV) 

TYPE/ SPECIAL TEST REPORT
Secondary

Within one week 

after conduction 

of Type test

Within 10 days 

of BHEL 

comments
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41
PE-V0-434-302-

E901

MQP FOR OIL FILLED SERVICE 

TRANSFORMERS (Up to 5 MVA, 33 kV)         
Primary

Within two weeks 

from the date of 

LOI

Within 10 days 

of BHEL 

comments

42
PE-V0-434-302-

E902

O&M MANUAL/FQP FOR OIL FILLED 

SERVICE TRANSFORMERS (Up to 5 MVA, 

11 kV)

Secondary

Within two weeks 

after all drawing/ 

document 

approval

Within 10 days 

of BHEL 

comments

43
PE-V0-434-302-

E903

BOM (BILL OF MATERIAL) FOR OIL 

FILLED TRANSFORMERS (Up to 5 MVA, 11 

kV)

Secondary

Within two weeks 

after all drawing/ 

document 

approval

Within 10 days 

of BHEL 

comments

Note:
1. Missing NTPC drawing/ document nos. shall be provided to successful bidder.

2. Drawing/ document nos. provided are tentative & may change, there shall be no commercial/ delivery implication to BHEL on this account.

3. Vendor shall submit the dates for drawing/document submission/BHEL comments/resubmission after approval of documents.

4. In BOM each of the item to be uniquely identified with item code no. or item Sl. no. Supplier to ensure that all the items which will find separate 

mention in the packing list are covered in detailed BOM.Supplier to give following undertaking in BOM: " The BOM provided here completes the 

scope ( in content and intent) of material supply under PO no. ---- dtd ----- Any additional material which may become necessary for the intended 

application of supplied item/package will be supplied free of cost in most reasonable time."

5. BHEL shall furnish comments  / approval on each submission within 18 days from receipt.

6. If Vendor has already TYPE/ SPECIAL test report of any or all rating transformer, vendor shall submit TYPE/ SPECIAL test report along with 

other coresponding drawings of same rating.
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TECHNICAL SPECIFICATION FOR  

OIL FILLED SERVICE 

TRANSFORMERS 

SPECIFICATION NO.  PE-TS-434-302-E001A 

VOLUME  II 

SECTION-I 

3X800 MW PATRATU STPS 

EXPANSION PHASE-I 

REVISION  0 DATE:  15.01.2021 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DATA SHEET –C 

TECHNICAL PARTICULARS 

[TO BE SUBMITTED AFTER AWARD OF CONTRACT] 
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
7 OF 30 

1.00.00 TECHNICAL DATA REQUIREMENTS 
 
Clause No. Item (For  

AUX Transformer)  
(Mark appropriately) 

 
1.00.00 Manufacturer's name and address  

1.01.00 Standard Applicable          
1.02.00 Rating (MVA)  
1.03.00 Voltage ratio  
1.04.00 Winding connection  
1.05.00 Vector group  
1.06.00 Number of phases  
1.07.00 Frequency (Hz)  
1.08.00 Type of cooling  
1.09.00 Impedance data 

Guaranteed positive sequence impedance @ 

75 deg. C 

 

 AUX TR HV-LV - -

 (Specify Base) HV-LV1 HV-LV2 LV1-LV2

(a.) At Principal Tap  

(b.) At Maximum Tap  

(c.) At Minimum Tap  

1.10.00 Guaranteed max. losses in KW at 100 % 

rated voltage at 75 deg. C at principal tap 

 

(1) Iron loss at rated voltage & frequency         
(2) Copper loss at full load      
(3) Guaranteed Cooler losses at 100% load  

1.11.00 HV & MV winding DC resistance at 75 deg. C  
             (a) Principal tap  
             (b) Maximum tap  
             (c) Minimum tap  

1.12.00 LV (LV1 / LV2) winding DC resistance at 75 

deg. C 

 

1.13.00 Cooling Equipment Details  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
8 OF 30 

(a)Number of coolers and rating as % of 

transformer cooling equipment 

 

(b)Mounting  
(c)Fan Motor Data  

(i)Number per cooler/radiator Cooling 

requirement (indicate no. of spare fans 

also) 

 

(ii) Type & make  
(iii) Rating   
(iv) Speed   
(v) Locked rotor current  

(d) Oil Pump Motor Data  
(i) Number per cooler and rating as % of 

Cooling requirement (indicate no. of spare 

pumps also) 

 

(ii) Type  
(iii) Rating   
(iv) Locked rotor current  

(e) Cooler/radiator details  
(i)Overall dimensions l x b x h (mm)  
(ii)Type of mounting  
(iii)Weight with oil (kg)  
(iv)Weight without oil (kg)  

(f) Type of oil pump & motor  
1.14.00 Thermal Data  

(a) Temperature rise in top oil over an 

ambient of 50 deg.C 

 

(b) Temperature rise in winding by resistance 

measurement method over an ambient of 

50deg. C. 

 

(c) Thermal time constant (Hours)  
(d) Oil temperature at cooler inlet at rated load 

at max temperature 

 

(e) Oil temperature at cooler outlet at rated  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
9 OF 30 

load at max temperature 

(f) Calculated Hot Spot Temperature (Design 

value)

 

1.15.00 Withstand time for short  circuit at terminals 

(sec.) 

 

1.16.00 Over excitation withstand time (secs.) for % 

over excitation of 

 

(i) 110%  
(ii)125%  
(iii)140%  
(iv)150%  
(v)170%  

1.17.00 Bushings  
a) High voltage  

(i) Manufacturer  
(ii) Type  
(iii) Rated current (Amps)  
(iv) Total creepage distance (mm)  
(v) Mounting  

b) Medium voltage  
(i) Manufacturer  
(ii) Type  
(iii) Rated current (Amps)  
(iv) Total creepage distance (mm)  
(v) Mounting  

c) Low voltage  
(i) Manufacturer  
(ii) Type  
(iii) Rated current (Amps)  
(iv) Total creepage distance (mm)  
(v) Mounting  

d) High voltage (N)  
(i) Manufacturer  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
10 OF 30 

(ii) Type  
(iii) Rated current (Amps)  
(iv) Total creepage distance (mm)  
(v) Mounting  

e) Low voltage (N)  
(i) Manufacturer  
(ii) Type  
(iii) Rated current (Amps)  
(iv) Total creepage distance (mm)  
(v) Mounting  

1.18.00 Proposed method of transformer 

transportation 

 

(i). Oil filled or N2 filled  
(ii). Road Freight/ Rail Freight  

1.19.00 Is vacuum filling required, if so state absolute 

pressure (mm of Hg) 

 

1.20.00 Total quantity of oil (liters)  
1.21.00 Tap changing equipment  

(a) Make  
(b) Type & model  
(c) Voltage class & current  
(d) Number of steps  
(e) Range  
(f) Step voltage  
( g) Rated Short circuit current  
  (i) Dynamic  

  (ii) Thermal  
(h) Withstand time for Short circuit (sec.)  
  (i) Dynamic  
  (ii) Thermal  
(i)No. of revolution to complete One step  
(j)Insulation level of the connecting leads  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
11 OF 30 

between tap changer & transformer winding 

(k) Total quantity of oil  
(l)Whether On load Type or Off load Type  

1.22.00 Insulation level  
HV/MV Windings  
 (i) (a) Lightning impulse withstand 

voltage(kVp)

 

         (b) CW Impulse withstand voltage (kVp)  
(ii) Switching surge withstand voltage (kVP)  
(iii) Power frequency withstand voltage (kV)  
(iv) HV winding insulation (Graded/ Uniform)       
MV Windings  
 (i) Lightning impulse withstand voltage (kVp)  
(ii) Power frequency withstand voltage (kV)  
LV Windings  
 (i) Lightning impulse withstand voltage (kVp)  
(ii) Power frequency withstand voltage (kV)  
HV Bushings  
 (i) (a) Lightning impulse withstand 

voltage(kVp)

 

         (b) CW Impulse withstand voltage (kVp)  
(ii) Switching surge withstand voltage (kVP)  
(iii) Power frequency withstand voltage (KV)       
MV Bushings  
 (i) Lightning impulse withstand voltage  

(kVp) 

 

(ii) Power frequency withstand voltage  

(kV) 

 

LV Bushings  
 (i) Lightning impulse withstand voltage (kVp)  
(ii) Power frequency withstand voltage (kV)  
HVN Bushings  
 (i) Lightning impulse withstand voltage (kVp)  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
12 OF 30 

(ii) Power frequency withstand voltage (kV)  
LVN Bushings  
 (i) Lightning impulse withstand voltage (kVp)  
(ii) Power frequency withstand voltage (kV)  

1.23.00 Approximate Dimensions  
a) Tank (lxbxh) (mm)  
b) Overall dimensions with coolers (lxbxh) 

(mm)

 

c) Height for un-tanking (mm)  
d) Shipping dimensions  
e) Dimensions of largest package(lxbxh) (mm)  

1.24.00 Weights of Transformer Components  
a) Core (kg.)  
b) Windings (kg.)(copper)  
c) Total cellulose weight (kg)  
d) Weight of Paper insulation (kg)  
e) Weight of Press board, frame, barrier, 

spacer etc (kg) 
 

f) Tank and fittings (kg)  
g) Oil (kg)  
h) Untanking weight (heaviest piece) (kg)  
i) Total weight (kg)  
j) Weight of heaviest pkg. (kg)  
k) Total shipping weight (kg)  
l) Parts detached for transport(furnish list)  

1.25.00 Permissible overloading  
(% of rating and time in minutes) 

 

1.26.00 (a.)Clearances to tank in oil (mm)                        
(b.) Minimum clearance of HV winding to 

earth in oil (mm) 
 

(c.) Clearance between coils & core(mm)  
(d.) Clearance between coils (mm)  
(e.) Clearance between neutral to ground 

(mm)
 

1.27.00 Conservator  
a) Total volume (Liters)  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
13 OF 30 

b) Volume between highest and lowest 
levels (Liters) 

 

1.28.00 Capacitance Values (pF)  
b) LV /LV1/LV2 to earth  
c) HV to LV/LV1/LV2  
d)     HV to MV   
e)     MV to LV  
d) Tap winding to earth  

1.29.00 a) Type of oil preservation  
b) Material of diaphragm/air cell  
c) Continuous temperature withstand/ 

capability of the diaphragm/air cell 
 

1.30.00 Oil Before filling in main tank 
a) Quality of oil  
i) Moisture content (ppm)  
ii) Max. tan-delta value  
iii) Interfacial tension(N/m)  
iv) Breakdown strength (kV)  
b) Total Quantity including 5% extra (liters)  

Before Energizing 
i) Moisture content (ppm)  
ii) Max. tan-delta value  
iii) Interfacial tension(N/m)  
iv) Breakdown strength (kV)  
b) Total Quantity including 5% extra (liters)  
c)  Oil flow inside Transformer (Directed/ 

Forced/ Normal) 

 

1.31.00 Core  
a) Type of construction(core/shell)  
b) Net core area (mm

2
)  

c) Core material and grade used  
d) Type of joint between core and yoke  
e) Thickness of stamping (mm)  
f) Percentage silicon content (%)  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
14 OF 30 

g) Maximum flux density in core at rated 

frequency and at 

 

i) 90% voltage (wb/m
2
)  

ii) 100% voltage (wb/m
2
)  

iii) 110% voltage (wb/m
2
)  

1.32.00 Winding  
a) Type of winding  
i) HV  
ii)     MV  
iii) LV /LV1/LV2  
iv) Tap  
b) Current density at rated load  
i) HV (A/mm

2
)  

ii)     MV  
iii) LV/LV1/LV2 (A/mm

2
)  

iv)    Tap  
' c) Conductor area (mm2)  

i) HV  
ii)     MV  
iii) LV /LV1/LV2  
iv) Tap  
d) Magnetizing inrush current(Amps)  
    i) % Component of 2

nd
 harmonic current 

(max & min)
 

e) No load current (Amps) at rated 
frequency and at  

 

    i) 90% voltage  
   ii) 100% voltage  
   iii) 110% voltage  
f) Magnetising current at rated frequency 

and at rated voltage 
 

g) Leakage reactance  
i) HV  
ii)     MV  
iii) LV /LV1/LV2  
h) Resistance  
i) HV  
ii)     MV  
iii) LV /LV1/LV2  
i) Air core reactance of HV winding  

1.33.00 Tank  
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

BID DOC. NO CS-9885-001-2 

DB04: TRANSFORMERS/ 
REACTOR 

PAGE 
15 OF 30 

a) Tank cover-Conventional/Bell Type  
b) Approximate thickness of  
  i) Side (mm)  
  ii) Bottom (mm)  
  iii) Cover    

1.34.00 Vacuum withstand capability of  
a) Main tank  
b) Coolers and accessories  

1.35.00 Minimum draw bar pull required to move the 

transformer on level track(kg) 

 

1.36.00 Size of filter hose  
1.37.00 Fault level  
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&�� �� � ��� ��� ����� ;'��&� �����+� ��� ��� �'������+��(����)+��� 1�"����#��&�#� ���/��
� �+'#�#�� ���������+�/�#��"���4����++�/���'/&����#�/,�����/�##�"��+� $�*������������"����
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�;'��&� ��������������(�>����"������� �+���#������"��  �:'"�6���������� 6��%�!�+'&�6
������(�>����"������++�/��;'���#�1������+���/+�4������"�B�K6�'&6�"��������#'+�������"��
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���	�
����	�
�������	����	�� ��	 	*��� �+	��	�
� ��������� �����	����� �
���	� �;���* �����<�

�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

��  RAW MATERIALS & BOUGHT OUT ITEMS

��
=>�	?JZ[\]^^ �=_�` ������� ��{ !���]Z�`| ��� �

}>��~`�=Z]�|]�]Z�^ �=_�` ������ ���{ !���]Z�`| ��� �

Z>��?]�JZ=��Z����^J�J�\ �=_�` 	��	 " �~���J]`�^�	� ��� "

|>��]Z?=\JZ=���`��]`�J]^ �=_�` 	��	 " �~���J]`�^�	� ��� �

]>���|`=~�JZ��]^������J�]^ �=_�` 	��	 " �~���J]`�^�	� ��� �

�� ��;
���]]� =>�	?JZ[\]^^��J�]\^J�\����J\J^? �=_�` ������� ��{ !���]Z�`| � �

}>�;`=|]������;
 �=_�` ������� " 	� ��� �

Z>��~��J\����}~`` �=_�` ������� ��{ !���]Z�`| � "

|>��Z`=�Z?]^$�^~`�=Z]��J\J^? �=_�` ������ ��{ !���]Z�`| ��� "

]>��=�J\]^^���]|�]�Z=�}]` �=_�` ������� ��{ !���]Z�`| � �

�>���]ZJ�JZ�Z�`]���^^ �=_�` 	��	 " �~���J]`�^�	� ��� �

�>��~`�=Z]�`]^J^�J�J�� �=_�` 	��	 " �~���J]`�^�	� ��� �

?>���=Z[J\���=Z��` �=_�` 	��	 " �~���J]`�^�	� ��� �

J>��]`�]=}J�J�� �=_�` 	��	 " �~���J]`�^�	� ��� �

_>��]\|��]^����~Z�J�J�� �=_�` ������� " �~���J]`�^�	� ��� �

�� �=�]`��\^~�=�]| =>��J�]\^J�\^ �=_�` ������� ���{ !���]Z�`| � �

����]`���\|~Z��` }>��]^J^�J�J�����\|~Z�J�J�� �=_�` 	��	 ��{ �~���J]`�^�	� ��� �

Z>����\�=�J�\ �=_�` 	��	 " �~���J]`�^�	� ��� �

|>�	]\^J�]���`]\��? �=_�` 	��	 " �~���J]`�^�	� ��� �

]>��`����^�`]^^�J��=���JZ=}�] �=_�` 	��	 " �~���J]`�^�	� ��� �

�>��\^~�=�J�\��]^��}]��]]\�^�`=\|^ �=_�` 	��	 " �~���J]`�^�	� ��� �

��`�}~\Z?]|�Z�\|~Z��`^

�>��~��~`J���������`�| �=_�` 	��	 " �~���J]`�^�	� ��� �

?>��?]�JZ=��Z����^J�J�\ �=_�` 	��	 " �~���J]`�^�	� ��� �

J>��~`�=Z]��J\J^? �=_�` ������ ���{

�`]]��`���^?=`��

]|�]$}~``$^Z`]�Z?$�

Z~�^�]�Z

�`]]��`���^?=`��

]|�]$}~``$^Z`]�Z?$�

Z~�^�]�Z

!���]Z�`| � �

�� �\^~�=�J\���=�]` =>��J�]\^J�\^ �=_�` ������� ��{ !���]Z�`| � �

}>��]\^J�����^~}^�=\Z] �=_�` 	��	 " �~���J]`�^�	� ��� �

Z>�	]\^J�]���`]\��? �=_�` 	��	 " �~���J]`�^�	� ��� �

|>����\�=�J�\ �=_�` 	��	 " �~���J]`�^�	� ��� �

]>��=�]`�=}^�`��J�\ �=_�` 	��	 " �~���J]`�^�	� ��� �

�>���J^�~`]�Z�\�]\� �=_�` 	��	 " �~���J]`�^�	� ��� �

�>�����=�~]���Z�\|~Z�J�J�� �=_�` 	��	 " �~���J]`�^�	� ��� �

=�~]�~^�]��`=Z�

?>��^?�Z�\�]\� �=_�` 	��	 " �~���J]`�^�	� ��� �

J>���]Z�`JZ=��^�`]\��? �=_�` 	��	 " �~���J]`�^�	� ��� �

_>��J`��]`�]=}J�J�� �=_�` 	��	 " �~���J]`�^�	� ��� �

[>	]=`�J\|]� �=_�` 	��	 " �~���J]`�^�	� ��� �

�>��]=��^�=}J�J�� �=_�` 	��	 " �~���J]`�^�	� ��� �

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

�J�|���]]����=�]$

����J�]$���?=\\]�^$�

����\��]^

2

����������	�����

���#���"�"�����#���"

�"�������������

����������	�����

����������������#

����������	�����

���#���"�"�����#���"

�"�������������

����������	�����

����������������#

��;���	������	��

���������	�����

���������������#

��;���	������	��

���������	�����

���������������#

����������	�����

��������"�"�������

�����

����������	�����

��������"�"�������

�����
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���� �*�	�� �	����
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�� �
��
���	�
����	�
�������	����	�� ��	 	*��� �+	��	�
� ��������� �����	����� �
���	� �;���* �����<�

�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

�� �=_�` �]=^~`] ��{ !���]Z�`| � �

�=_�` 	]^� " �~���J]`�^�	� ��� �

�=_�` 	]^� " �~���J]`�^�	� ��� �

|>�	]\^J�]�^�`]\��? �=_�` 	]^� " �~���J]`�^�	� ��� �

]>�����=�~]���\|~Z�J�J��

����=�]`�]��`=Z� �=_�` 	]^� " �~���J]`�^�	� ��� �

�>���]Z�`JZ=��^�`]\��?�J\�=J`����J� �=_�` 	]^� " �~���J]`�^�	� ��� �

�>��?`J\[=�]�J\�=J` �=_�` 	]^� " �~���J]`�^�	� ��� �

?>���]�J}J�J�� �=_�` 	]^� " �~���J]`�^�	� ��� �

J>��^?�Z�\�]\� �=_�` 	]^� " �~���J]`�^�	� ��� �

_>���J^�~`]�Z�\�]\� �=_�` 	]^� " �~���J]`�^�	� ��� �

[>���?]^J�\�}]��]]\���J]^ �=_�` 	]^� " �~���J]`�^�	� ��� �

�>����\�=�J�\ �=_�` 	]^� " �~���J]`�^�	� ��� �

�=_�` 	]^� " �~���J]`�^�	�
��� �

�� �]\^J�J]|����| �=_�` �]=^~`] ��{ !���]Z�`| � �

�=_�` �J^~=� ��{ !���]Z�`| � "

�=_�` 	]^� " �~���J]`�^�	� ��� �

|>�
J��=}^�`��J�\ �=_�` 	]^� " �~���J]`�^�	� ��� "

]>���J^�~`]�Z�\�]\� �=_�` 	]^� " �~���J]`�^�	� ��� "

�>�����`]^^J�\�^�`]\��? �=_�` 	]^� " �~���J]`�^�	� ��� "

�=_�` 	]^� " �~���J]`�^�	� ��� "

?>�	]\^J�]�^�`]\��? �=_�` 	]^� " �~���J]`�^�	� ��� "

�=_�` 	]^� " �~���J]`�^�	� ��� "

�� �=_�` �]=^~`] ��{ !���]Z�`| � "

�=_�` 	]^� " �~���J]`�^�	� ��� �

�=_�` 	]^� " �~���J]`�^�	� ��� "

|>�����`]^^J}J�J�� �=_�` 	]^� " �~���J]`�^�	� ��� �

]>��]Z��]`� �=_�` 	]^� " �~���J]`�^�	� ��� "

�>�����`]^^J�\�^]� �=_�` 	]^� " �~���J]`�^�	� ��� "

�>���]�J}J�J�� �=_�` 	]^� " �~���J]`�^�	� ��� "

?>���~J|�`]^J^�]\Z]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� "

J>��?��`J|]��~��?=�]�Z�\�]\������=�]`�

]��`=Z�
�=_�` 	]^� " �~���J]`�^�	� ���

"

_>��]\^J�� �=_�` 	]^� " �~���J]`�^�	� ��� "

�� �=_�` ������� ��{ �~���J]`�^�	� � "

�=_�` 	]^� " �~���J]`�^�	� ��� "

�=_�` 	]^� " �~���J]`�^�	� ��� "

|>����\�=�J�\�=��}`]=[ �=_�` 	]^� " �~���J]`�^�	� ��� "

]>�����`]^^J�\�^]� �=_�` 	]^� " �~���J]`�^�	� ��� "

�=_�` 	]^� " �~���J]`�^�	� ��� "

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

�J��=���JZ=}�]>

�J�`J�]��~}}]`

�J\�

��`|�=\|����

����������	�����

�������

����������	�����

�������

�>��ZZ]�]`=�]|���]J\��J\��J�

����������	�����

�������

�J��=���JZ=}�]> Z>�	]\^J�]�^�`]\��?

����������	�����

�������

����������	�����

�������

J>���]ZJ�JZ��`=�J�����]\^J��

=>��J�]\^J�\

Z>�	]\^J�]�^�`]\��?

����������	�����

�������

��^��Z[�J�]�^>

}>��=`|\]^^

;=^[]���~}}]`

��\|]|���`[�^?]]�

=>��J�]\^J�\

}>��?�`]��=`|\]^^

=>��J�]\^J�\

2

=>��J�]\^J�\

}>��~`�=Z]��J\J^?

�>��`�^^}`]=[J\��^�`]\��?

Z>��]\^J��

�>�
J��=}^�`��J�\

�\^~�=�J�\�(��`]^^"

}>�����`]^^J}J�J����=`|���~�|J\�

����������	�����

�������

Z>���]Z�`JZ=��^�`]\��?�J\��J�

����������	�����

�������
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���	�
����	�
�������	����	�� ��	 	*��� �+	��	�
� ��������� �����	����� �
���	� �;���* �����<�

�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

�# �\^~�=�J\��
J� =>����]=`=\Z]�����J� �=_�` �J^~=� �~���J]`�^�	� ��� �$�

}>��]\^J���=���#��|]��� �=_�` 	]^� �~���J]`�^�	� �$�

Z>�<J\]�=�JZ��J^Z�^J���=���� �=_�` 	]^� �~���J]`�^�	� �$�

�����|]��� �~���J]`�^�	�

|>��\�]`�=ZJ=���]\^J�\�=�����|]��� �=_�` 	]^� �~���J]`�^�	� �$�

]>���=^?���J\� �=_�` 	]^� �~���J]`�^�	� �$�

�>���~`���J\� �=_�` 	]^� �~���J]`�^�	� �$�

�>��]~�`=�J�=�J�\��=�~] �=_�` 	]^� �~���J]`�^�	� �$�

?>���``�^J�]�^~��?~` �=_�` 	]^� �~���J]`�^�	� �$�

J>��J]�]Z�`JZ�|J^^J�=�J�\��=Z��` �=_�` 	]^� �~���J]`�^�	� �$�

_>���]ZJ�JZ�`]^J^�=\Z] �=_�` 	]^� �~���J]`�^�	� �$�

�`]^J^�J�J��>

[>���]J\��Z?=`=Z�]`J^�JZ^ �=_�` 	]^� �~���J]`�^�	� �$�

=��]`�=ZZ]�]`=�]|�=�]J\�

�>�
�J|=�J�\�^�=}J�J�� �=_�` 	]^� �~���J]`�^�	� �$�

�>��`]^]\Z]������J|=�J�\

J\?J}J��`

�=_�` 	]^� �~���J]`�^�	� �$�

\>���]Z�`JZ�^�`]\��?����$�	=\"|]��=>

J>��^�|]�J�]`]|

JJ>����]`��`]=��]\�

�=_�` 	]^� �~���J]`�^�	� �$�

�>��=�]`�Z�\�]\� �=_�` 	]^� �~���J]`�^�	� �$�

�>��<�=�~] �=_�` 	]^� �~���J]`�^�	� �$�

��� �=J\����=`\J^? �?]����J�] �=_�`���� ������ ���{ �����	� �����	� �~���J]`�^�	� ��� �$�

2 FITTING AND ACCESSORIES (MAKE SHALL BE AS PER ANNEXURE-1)

�� �=_�` ������� ���{ !��`]Z�`|^ � "

�=_�` �J^~=� ���{ !��`]Z�`|^ � "

�=_�` 	]^� ���{ �~���J]`�^�	� ��� �$�

�� =>�	��]$�^J�]�����|]� �=_�` �J^~=� ���{ !��`]Z�`|^ � �

}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � �

Z>��`�����]`��`]�~]\Z� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

����=�]��J�?^�=\|��]^� �=_�` 	]^� "

|>����	]^����`��]^���=� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�=_�` 	]^� " �~���J]`�^�	� ��� �$�

�=_�` 	]^� " �~���J]`�^�	� ��� �$�

�=_�` 	]^� " �~���J]`�^�	� ��� �$�

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESS V    -   VERIFICATION

=>��J�]\^J�\Porcelain
�~^?J\�

��J��=���JZ=}�]>

�����##��������

��\|]\^]`

�~^?J\�

�J��=���JZ=}�]>

1       -    BHEL/ CUSTOMER    

]>�	=\�|]��=���Z=�=ZJ�=\Z]��]^�

2       -    VENDOR 3      -   SUB- VENDOR 

�>���~�J\]�	]^�

}>��J^~=��|]�]Z�^

2

�����##���������������

���������

LEGEND :

Z>�`�~�J\]��]^�J\�

�����##��������������

���������

��������	�����

������

�>��J�`��]\��`]^^~`]�	]^�

�����##��������


\]�^=���]�

��������	�����

������
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�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

�� =>�	��]$�^J�]����=[] �=_�` �J^~=� ���{ !��`]Z�`|^ � �

}>���\�J\~J�����`�=�=`��� �=_�` 	]^� " �~���J]`�^�	� ��� �

�`J����]`��`�=\Z]> �=_�` 	]^� "

Z>���`�^J����]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

|>��J�?�����=�]�������]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

]>���]�]\���]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

�>�;=^����~�]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�
�>���^^�����J����^~`�]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�� =>�	��]$�^J�]����=[] �=_�` �J^~=�� ���{ !��`]Z�`|^ � �

}>�
�]`=�J�\���`]^^~`]�� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��=��J\|JZ=�J�\> �=_�` 	]^� "

�=_�` 	]^� " �~���J]`�^�	� ��� �$�

�=_�` 	]^� " �~���J]`�^�	� ��� �

�� =>�	��]$�^J�]����=[] �=_�` �J^~=�� ���{ !��`]Z�`|^ � �

}>��J=���=`[J\� �=_�` �J^~=�� " �~���J]`�^�	� ��� �

Z>���J�Z?�Z�\�J\~J�� �=_�` 	]^� " �~���J]`�^�	� ��� �

�|>�����]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

�=_�` 	]^� " �~���J]`�^�	� ��� �

�� =>��J�]\^J�\^ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

}>��?�^JZ=��Z�\|J�J�\ �=_�` �J^~=� ���{ !��`]Z�`|^ � "

Z>���]`=�J�\����^�J�Z? �=_�` 	]^� " !��`]Z�`|^ � "

|>��\^~�=�J�\�`]^J^�=\Z]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

]>��]=[��]^�����?=\|�]�^�~��J\��}�� �=_�` 	]^� " �~���J]`�^�	� ��� �

�>��J��J������|`����]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

�� =>��J^~=��Z?]Z[ �=_�` �J^~=� ���{ !��`]Z�`|^ � "

}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ �~���J]`�^�	� � "

Z>��]Z?=\JZ=����]`=�J�\��\ �=_�` �]`J�� " �~���J]`�^�	� ��� �

�J�]`�]`����]�]Z��`�^�J�Z?$

�����^�J�Z?J\����]`���J\>

|>�����]^���\��~�J�J=`��ZJ`Z~J� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

]>��]�~]\Z]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�>��`]^^~~`]��]^�����|J�]`�]` �=_�` 	]^� " �~���J]`�^�	� ��� �$�

^�J�Z?�Z���=`��]\���J�?��J�

�>��]Z?=\JZ=���]^�����	=� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

^]�]Z��`��J�?�����`�|`J�]

����^=�J^�=Z��`������J\�=��>

�`����\]�]��`]�]���^J�J�\

����?]���?]`�J\�=J`

?>�
����]^�����Z����]�] �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�=�Z?=\�]`

J>��~��Z[������]^��=����<����`����J\ �=_�` 	]^� " �~���J]`�^�	� ��� �$�

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

2

��������	����

�������

��������	����

�������

��������	���

�=�\]�JZ�
J�

�=�]��;=~�]

��
;>

�~Z?�����]�=�

�����������������

��������	����

�������

��������	���


\���=|�	=�

�?=\�]`

�J��=���JZ=}�]>

Z>����	]^�

��������	���

�`]^^~`]

�]�J]���]�JZ]

��������	���


��"�J`Z~J��	=�

�?=\�]`���J�Z?

�J��=���JZ=}�]>

�����������������

��������	����

�������

|>���J�Z?�Z�\�=Z����]`=�J�\

]>�
�]`=�J�\��]^�
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�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

�� =>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !���]Z�`| � "

}>�	��]$�^J�]����=[] �=_�` �J^~=� ���{ !���]Z�`| � "

Z>��]=[=�]��]^����|`=~�JZ��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��`���|�����]=�>
�=_�` 	]^� "

|>�
�]`=�J�\=���]^���Z��^]�����]\> �=_�` 	]^� " �~���J]`�^�	� ��� �

�# =>��J^~=��Z?]Z[��J�]\^J�\=�

Z?]Z[

�=_�` �]=^~`]��J^~=���]^������� ���{ �=\����|�������� �=\����|�������� �~���J]`�^�	�
�

"

�=_�` ��	]^� " �=\����|�������� �=\����|�������� �~���J]`�^�	�
��� �$�

��� �=`^?=�J\��}����	�� =>��J^~=��Z?]Z[���`��J`J\� �=_�` 	]^� ���{ �~���J]`�^�	� ��� � "

}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`]�	]^� ���{ �~���J]`�^�	� ��� � "

Z>��?]Z[���`��=[]��� �=_�` �]=^~`]�	]^� ���{ �~���J]`�^�	� ��� � "

Z����\]\�^

|>���[��J\^~�=�J�\��]^���\ �=_�` �]=^~`]�	]^� ���{ �~���J]`�^�	� ��� � "

=~�J�J=`���J`J\�

]>��?]Z[���`��=J\�$�^?=|]�� �=_�` �]=^~`]�	]^� ���{ �~���J]`�^�	� ��� � "

�?JZ[\]^^

�>��]�`]]�����`�������=�]`�J\^]`�J�\ �=_�` �]=^~`]�	]^� ���{ �~���J]`�^�	� ��� � "

��� =>	��]�^J�]����=[] �=_�` �J^~=� ���{ !��`]Z�`|^ � �

}>�����]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�>�	]��]`=�~`]�Z=�J}`=�J�\ �=_�` 	]^� " �~���J]`�^�	� ��� �$�

|>���J�Z?�^]��J\����^�J�Z?�|]�]`]\�J=� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

]>��=�J}`=�J�\�����]`=�J�\����^�J�Z? �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��� =>�	��]$���|]�$��=�J\� �=_�` �J^~=� ���{ !��`]Z�`|^ ��� � �

}>��J�]\^J�\^���������]�]�]\�^ �=_�` �]=^~`] ���{ !��`]Z�`|^ ��� � "

Z>��=J\��^?=|]$��J\J^?�� �=_�` �]=^~`]��]^� ���{ !��`]Z�`|^ ��� � "

�J����?JZ[\]^^

|>��`]^^~`]��]^� �=_�` 	]^� ���{ �~���J]`�^�	� ��� � �

]>��|?]^J�\��]^���\��=J\� �=_�` 	]^� ���{

�>��]�|J\���~=�J�� �=_�` �J^~=�����	]^� ���{ �]�]�=\��Z�|] �]�]�=\��Z�|] �~���J]`�^�	� ��� � �

��� =>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

}>�	]\^J�]�^�`]\��? �=_�` 	]^� " �~���J]`�^�	� ��� "

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESS V    -   VERIFICATION

�~^?J\���	

LEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 

;~\��]�=��0��=^�

�`�\��=��]^

;=�]����}]�

�~��]`���>

�=`|�=`]

�`���=\��

��|�����������#��

�=\����|��������

��=^^��

�`���=\��

��|�����������#��

�=\����|��������

��=^^��

�=\����|
	���	�

�=|J=��`

�=\����|

�`���=\��

��|�������

}>���~�J\��]^�

2

�`���=\��

��|�������

�=\����| �=\����|

3      -   SUB- VENDOR 
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���	�
����	�
�������	����	�� ��	 	*��� �+	��	�
� ��������� �����	����� �
���	� �;���* �����<�

�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

��� =>�	��]$���|]�$��=�J\� �=_�` �J^~=� ���{ !��`]Z�`|^ � -
}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � -
Z>�����]^��=����[����`��\]��J\~�] �=_�` 	]^� " �~���J]`�^�	� ��� �$�

|>��\�~�����]`��=[]\�}���~�� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

]>��]`��`�=\Z]��]^��� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

���$
��$�����$��
��
��$

��Z[]|�����`��]�>

��� =>�	��]$���|]�$��=�J\� �=_�` �J^~=� ���{ !��`]Z�`|^ � "

}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] " !��`]Z�`|^ � "

Z>�����]^��=����<����` �=_�` 	]^� " �~���J]`�^�	� ��� �$�

�\]��J\~�] �=_�` 	]^� " "

|>�����]^� �=_�` 	]^� " �~���J]`�^�	� ��� "

]>����]`�Z�\^~���J�\������ �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��� =>�J�]\^J�\^ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

}>��]Z?=\JZ=�����?]�JZ=� �=_�` �]=^~`] " �~���J]`�^�	� ��� �

�`��]`�J]^�����=���=�]`J=�

~^]|���`��?=���������]`

��� =>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

}>��~`�=Z]��J\J^? �=_�` �J^~=� " �~���J]`�^�	� ��� �

Z>��ZZ]��=\Z]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��� =>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

}>��~`�=Z]��J\J^? �=_�` �J^~=� ���{ �~���J]`�^�	� ��� �

Z>��ZZ]��=\Z]��]^� �=_�` 	]^� ���{ �~���J]`�^�	� ��� �$�

��# =>�	��]$���|]�$��=�J\� �=_�` �J^~=� ���{ !��`]Z�`|^ � "

}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !��`]Z�`|^ � "

Z>��~\Z�J�\=���]^� �=_�` 	]^� " �~���J]`�^�	� ��� �$�

��� =>�	��]$��J�]$���|]� �=_�` �J^~=� ���{ !��`]Z�`|^ � "

}>��`]^^~`]���]=[=�]��]^� �=_�` 	]^� " �~���J]`�^�	� ��� �

Z>�����~`����^J�JZ=��]� �=_�` �J^~=� " �~���J]`�^�	� ��� �$�

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

�J`��]�����`

��\^]`�=��`

�J��=���JZ=}�]>


J������

�\|JZ=��`

�J��=���JZ=}�]>

����]`��^^]�}��

�=\��

�`��|�Z^���]Z

2

	]`�J\=�

��\\]Z��`

�J��=���JZ=}�]>

�=\���`��|�Z^

�=\��

�`��|�Z^���]Z

���`��]|�

|`�^�|�Z^�^�]Z��

�������

�=\��

�`��|�Z^��������

�=\���`��|�Z^��


�=\��

�`��|�Z^���]Z

����J\���=\

�J��=���JZ=}�]>

�J�JZ=�]�

�`]=�?]`

�=\��

�`��|�Z^��������

�=\����|
J���~�������`

^]�

�J��=���JZ=}�]>

�=\���`��|�Z^

�=\���`��|�Z^��


�=\��

�`��|�Z^���]Z

���`��]|�

|`�^�|�Z^�^�]Z��

�������

�=\����|
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� ��������� �����	����� �
���	� �;���* �����<�

�
 ����< ��	�
��
� ����< �
�����	 �
�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

3

�� =>��]�|J\���`�Z]|~`]�^�]ZJ�JZ=�J�\ �=_�` �]`J����]�J]� ���{ !���]Z�`|^ ��� �

}>��`�Z]^^��~=�J�JZ=�J�\�`]Z�`| �=_�` �]`J����]�J]� ���{ !���]Z�`|^ ��� �

Z>��]J|]`��~=�J�JZ=�J�\ �=_�` �]`J����]�J]� ���{ !���]Z�`|^ ��� �

|>��]�|J\��]�]Z�`�|]^"�]" �=_�` �]`J����]�J]� ���{ !���]Z�`|^ ��� �

Z?=\JZ=���`��]`�J]^

]>��J�~����`�}~����]�|�_�J\�^ �=_�` �J^~=� ���{ !���]Z�`|^ ��� �

����=\[�=\|�Z��]`

�>��J^~=��Z?]Z[��\��]�|�]\��� �=_�` �J^~=� ���{ !���]Z�`|^ ��� �

=\����`]�J\��=`�JZ�]�J\��?]

]\�J`]��=\[��J�?�Z�\^]`�=��`$

�J�]^�]�Z=\|�}�=\[J\����

]\|^��J�?�}���]|���=�]^

�>��J�]\^J�\=��Z?]Z[�=��]` �=_�` �]=^~`] ���{ !���]Z�`|^ ��� �

�J\=���]�|J\��J\Z���~\|=�J�\

|J�]\^J�\"��������Z=}�]

}�����=|J=��`������]`���J�]^

?>�����]^���\��]�|]|�_�J\�^ �=_�` 	]^� ���{ !���]Z�`|^ ��� �$�

J>��?]Z[���`���=�\]^^��=^[]��^~`�=Z] �=_�` �J^~=� ���{ !���]Z�`|^ ��� �$�

�>��J����=�\]^^ �=_�` �]=^~`] ���{ !���]Z�`|^ ��� �$�

[>��~`�=Z]�Z�]=\J\��}��^=\|� �=_�` �J^~=� ���{ !���]Z�`|^ ��� �$�

^?���}�=^�J\�

�>��`J�]`�Z�=�J\�$��=J\� �=_�` �]=^~`] ���{ !���]Z�`|^ ��� �$�

^?=|]��?JZ[\]^^�J\^J|]����~�^J|]

�>��=J\���J���=|?]^J�\��]^� �=_�` 	]^� ���{ !���]Z�`|^ ��� �$�

\>��=Z~~��	]^���	=\[> �� �=Z~~���]^� ��~\J��]=Z?����]� !����`�=�] ��� �

�>��`]^^~`]��]^���	=\[> �� �`]^^~`]��]^� ��~\J��]=Z?����]� !����`�=�] ��� �

3.2 =>��~``������ �=_�` �J^~=� ���{ !���]Z�`|^ � "
}>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

3.3 =>��J�]\^J�\=��Z?]Z[ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

}>��^^]�}�������J�}�J\^~�=�J�\ �=_�` �J^~=� ���{ !���]Z�`|^ � "

=\|��J�}���=�]^

Z>��]Z�=\�~�=`J������Z�`]�=^^]�}�� �=_�` �J^~=� ���{ !���]Z�`|^ � "

|>��`]]|����`�����]`�=�^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

��=J`��=��=��_�J\�^

]>��]=\J\�����Z�`�J]�Z�`]��]`�JZ=�J��> �=_�` �J^~=� ���{ !���]Z�`|^ � "

�>��J�}���^�=Z[��?JZ[\]^^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

�>��J�}�Z�=��J\����}J\|J\� �=_�` �J^~=� ���{ !���]Z�`|^ � "

?>���`]�|J=�]�]` �=_�` �J^~=� ���{ !���]Z�`|^ � �

J>��=`�?J\�����Z�`] �=_�` �J^~=� ���{ !���]Z�`|^ � �

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESS V    -   VERIFICATION

�=\���`��^�=\|

���|���Z������

���������

���|���Z������

���������

1       -    BHEL/ CUSTOMER    

��`]��~J�|J\�

�=}`JZ=�J�\����	=\[$

��\^]`�=��`$�=|J=��`$�

�������������
+�=\|

�]�|J\��`]�~J`]�]\�

��`]���=��J\�

�=\���`��^�=\|

LEGEND :

 IN-PROCESS

2       -    VENDOR 3      -   SUB- VENDOR 

�=\���`��^�=\|

2

�=\���`��^�=\|

�=\���`��^�=\|

�=\���`��^�=\|
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1 3 4 5 6 7 8 9 10 11

�� �=_�` �]=^~`] ���{ !���]Z�`|^ � "

�=_�` �]=^~`]���������������� ���{ !���]Z�`|^ � "

Z>��^��=�J�\��]^��}]��]]\�Z�`]����Z�`]�

Z�=��^>

�=_�` 	]^� ���{ !���]Z�`|^ � "

|>	�`�~]�	J�?�\]^^ �=_�` �]=^~`]���������������� ���{ !���]Z�`|^ � "

]>���`]��\^~�=�J�\ �=_�` ��]Z�`JZ=� ���{ !���]Z�`|^ � "

�>���`]���^^ �=_�` ��]Z�`JZ=���J�?�|~����

Z�J�

���{ !���]Z�`|^ � �

�>�J^~=��Z?]Z[^����Z�`]��]`�JZ=�J�� �=_�` �J^~=� ���{ !���]Z�`|^ � "

�� =>��`=�J\���`�Z]|~`]��
�=_�` �]�J]� ���{ !���]Z�`|^ � "

�`=�]`��~=�J�JZ=�J�\

}>���\|~Z��`�^J�]
�=_�` �]=^~`] ���{ !���]Z�`|^ � "

Z>��]|J=��|]��?�����J\|J\�
�=_�` �]=^~`] ���{ !���]Z�`|^ � "

|>��\Z?�`J\����}J\|J\��=� �=_�` �]=^~`] ���{ !���]Z�`|^ � "

^�=`�����J\J^?

]>��������~`\^ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

�>�	`=\^��^J�J�\����Z`�^^"��]`^ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

�=_�` �]=^~`] ���{ !���]Z�`|^ � "

?>��\^~�=�J�\�=``=\�]�]\����=�J�\�� �=_�` �]=^~`] ���{ !���]Z�`|^ � "

J>��J\|J\���]\��? �=_�` �]=^~`] ���{ !���]Z�`|^ � "

_>��`=�]|�_�J\�^ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

[>��]=|���Z�J��J|]\�J�JZ=�J�\�=\| �=_�` �]=^~`] ���{ !���]Z�`|^ � "

�=`[J\�

�>��`]]��`���|=�=�]^ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

�>���\�J\~J����]^����`��]=|^ �=_�` �]=^~`] ���{ !���]Z�`|^ � "

\>�	~`\����	~`\��\^~�=�J�\ �=_�` �]=^~`] ���{ !���]Z�`|^ � �

�>��]=^~`]�
���]^J^�=\Z]� �=_�` �]=^~`] ���{ !���]Z�`|^ � �

�� =>���]=\�J\]^^����Z�`] �=_�` �J^~=� ���{ !���]Z�`|^ � "

}>���J�\�]\�����^�=Z]`^�}��Z[^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

Z>���]Z����]=`=\Z]����\^� �=_�` �J^~=���]=^~`] ���{ !���]Z�`|^ � "


��Z�`]���Z�J��=^^���=��]`

Z����]�J�\�����]`�J\=���]=`

|>��?]Z[��`��J^J�\����Z�`] �=_�` �J^~=� ���{ !���]Z�`|^ � "

�`=�]�]=`�?J\�

�� =>��=�J���]^���\�=����=�^ �=_�` 	]^� ���{ !���]Z�`|^ � �

}>��]=|�|J^��^J�J�\ �=_�` �J^~=� ���{ !���]Z�`|^ � "

Z>��`=�J\�����_�J\�^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

|>��`J��J\�����_�J\�^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

]>��\^~�=�J�\���]`�_�J\�^ �=_�` �J^~=� ���{ !���]Z�`|^ � "

�>��]Z��`��`�~� �=_�` 	]^� ���{ !���]Z�`|^ � �

�� =>���]=\�J\]^^�����=\[ �=_�` �J^~=� ���{ !���]Z�`|^ � "

}>��`=�J\� �=_�` �?�^JZ=� ���{ !���]Z�`|^ � �

Z>��?]Z[��J�?�\]^^����Z�=��]| �=_�` �]=^~`] ���{ !���]Z�`|^ � �

}��Z[^�=\|��]=^~`]�]\�^

����J\|J\��?]J�?�

|>���]Z�`JZ=��Z�]=`=\Z]^ �=_�` �]=^~`] ���{ !���]Z�`|^ � �

]>�
J���J��J\��=\|�=J`�`]�]=^] �=_�` �?�^JZ=� ���{ !���]Z�`|^ � "

�>��`�\]^^��	=\"|]��=�����> �=_�` �]=^~`] ���{ !���]Z�`|^ � "

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

��`]�Z�J��=^^]�}��

2

=>��J�]\^J�\=��Z?]Z[

�=\���`���]�]�=\��

^�=\|

�=\���`���]�]�=\��

^�=\|

���$�����=�J=���]\��?>

	]^���\���`]

�>��J�]\^J�\=��Z?]Z[

�J\|J\�

}>���~��|]\^J����]=^~`]�]\�

��\\]Z�J�\�=\|�	=�

^�J�Z?�=^^]�}��


�]\J\��=\|�	=\[J\�

�=\���`���]�]�=\��

^�=\|

�=\���`���]�]�=\��

^�=\|

�=\���`���]�]�=\��

^�=\|

�=\���`���]�]�=\��

^�=\|

�=\���`��^�=\| �=\���`��^�=\|

�=\���`���]�]�=\��

^�=\|

�=\���`���]�]�=\��

^�=\|
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�� 
�����
��

����< P W V

1 3 4 5 6 7 8 9 10 11

�

�=_�` �]`J�� ���{ �]��`�^ � � "

	��]��]^��=^��]`�

]\Z��^]|�=\\]�~`]"��

���}]�Z�\|~Z�]|

�

�=_�` �]=^~`] ���{ � �

�=_�` �]=^~`] ���{

� �

�=_�` �]=^~`] ���{

� �

�=_�` �]=^~`] ���{
� �

�=_�` �]=^~`] ���{ � �

�>��\|~Z]|���]`����=�] �=_�` �]=^~`] ���{
�

�=_�` �]=^~`] ���{
� �

�=_�` �]=^~`] ���{ � �

�=_�` �]=^~`] ���{

� �

_>���[��Z�`]��^��=�J�\���� �=_�` �]=^~`] ���{ � �

����JZ=}�]>$

�=_�` �]=^~`] ���{
� �

�>�������]=^~`]�]\������\^~�=�J�\�

���]`��=Z��`���Z=�=ZJ�=\Z]�}]��]]\�

�J\|J\��=\|�]=`�?�����

�=_�` �]=^~`] ���{

� �

�>���=|���^^���^?�`��ZJ`Z~J��

���]|]\Z]��]=^~`]�]\���\��`J\ZJ�=��

��]��`]�]��=�^�������������

�=_�` �]=^~`] ���{

� �

\>��]�]=��\����=|�Z~``]\�^���^^�

�]=^~`]�]\��=��]`�Z����]�J�\����=���

|J]�]Z�`JZ��]^���

�=_�` �]=^~`] ���{

� �

�>�	]^���\�
�	��
�	�� �=_�` �]=^~`] ���{ � �

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

J>��]=^~`]�]\�������"��=|

��^^]^�(�Z~``]\��=��#�>{$

100% (����{�`=�]|�����=�]

�>��]�=�=�]���~`Z]�����=�]�

�J�?^�=\|��]^�

2

=>��]`J�JZ=�J�\����Z����]�]\]^^

0��J�]\^J�\=��Z?]Z[

�
�	����	��	

�=Z?�	`=\^��`�]`��?=���}]�

Z����]�]���=^^]�}�]|��J�?�

=����J��J\�^�=\|�

=ZZ]^^�`J]^�]=\����`�

�=`�JZ~�=`��`=\^��`�]`}]��`]�

���]`J\����`�J\^�]Z�J�\���

	]^�

}>��]=^~`]�]\���������=�]��=�J��=��

=����=�^$���=`J����

�]Z��`��`�~���]`J�JZ=�J�\

Z>��]=^~`]�]\������J\|J\��`]^J^�=\Z]�

�\����������\

=����?]�	=�^

	��]�����]ZJ=�

	]^���\

	`=\^��`�]`

=>�]�J]��������]��]^����^�]ZJ=�

�]^��`]��`�

}>��]�J]�����=����`]�J�~^�^�=�]

���J\^���^��]`�!���`J�`���

�J\=���]^�J\�

?>�]=^~`]�]\����Z=�=ZJ�=\Z]���	=\�

|]��=����|]�]`�J\]

Z=�=ZJ�=\Z]�}]��]]\��J\|J\�

��]=`�?$

)4��]=^~`]�]\�����\����=|

Z~``]\���J�?�����.%����?�����^~����

|>��]Z��`��`�~��=\|����=`J��

Z?]Z[

]>��=�\]�JZ�}=�=\Z]�	]^�

�=\��	]^��

�]Z�`|^�!��

��`�=�^

�^��]`�����
����

��	��

����	��������

�^��]`�����
����

��	��

����	��������
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1 3 4 5 6 7 8 9 10 11

�=_�` �]=^~`] ���{

� �

�=_�` �]=^~`] ���{
� �

�=_�` �]=^~`] ���{ � �

�=_�` �]=^~`] ���{
� �

�=_�` �]=^~`] ���{

� �

~>�����]�=\|�=�J�\�]\������~Z??���

`]�=��
�=_�` �J^~=� ���{

� �

�>���	�����=J\� �=_�` �]=^~`] ���{
� �

� �

�

�

PARTICULARS BIDDER/VENDOR
BHEL NAME

SIGNATURE
DATE �������������
����
����*�����

P   -  PERFORM W - WITNESSLEGEND : 1       -    BHEL/ CUSTOMER    2       -    VENDOR 3      -   SUB- VENDOR V    -   VERIFICATION

c) Packing of loose items

2

^>��`��]Z�J�\��\�������}�

�=�]`�J\^]`�J�\

b) Dew points measurement of 
N2/Dry gas tightness/ Pr reading 
(Only applicable for transformers 
dispatched with Gas Filling)

�`]�Shipment
check (�������

a) Transformer- verification of final
transportion.

`>��=J\��^?=|]�(�=|?]^^J�\��]^�

�>�2 KV �]^���\�������J`J\����

�~\Z�J�\=��Z?]Z[���`

Z����\]\�������

��>��=Z[J\��	]^��������]|�}�����	]^��

�^��]`�����
����

��	��

����	������������

���	�

�^��]`�����
����

��	��

����	������������

���	�

�4�.�"�������� ������+�+��)�$��������*�����++�
����� $�(��������"������� �"&�+��"��'"��
�+'��28L�����"�-7���'"���������

�=\��	]^��

�]Z�`|^�!��

��`�=�^

SHEET 71 OF 74
543702/2021/PS-PEM-EL

84



`� �
                       �TITLE��:�

STANDARD�TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

���������	�
����
�

  PE-SS-999-302-E001  

�
������
.��:�������II�
SECTION����������:���II�
�����
. �   00������	���������������

����	���������28����30�

�
���
<��
�=�(�

� �
�����4��
������
��

�
�

��� ����	�6���#�� #����#�+��������"��"� ���"&�"��-��>.��(��/�!��� #�!�+��$��"�����
22).09�D).%�22).02�8).%���).09�D).%���).02�8).%�9�9).02�8).��"��$�!� �/�+�*5�

�
���� $��� >�:�&'&�	�6���#�+������

���"���#��"�;'� �,�� #�
���I!�+��$��

>�:�&'&����#�+���������
 �"&�+�"����%�"���#��'""� ��
� #�<8�#�$����

�����>.����� D��)=���������������������������������������<-��)=�
?��>.�� <�8�)=� 8<��)=������
<�8�>.�� <�-�)=� 8���)=������
9�2>.�� 9�8)=���������������������������������������78��)=�
8��>.�� 8�8)=������� 29��)=�������
2�8>.�� 7�8)=���������������������������������������2-��)=�
-�8�>.����� -�?)=�������� 2���)=�
-��>.�� -�7�)=� -7��)=�

����
�����/�!��� #�����#�&�:�&'&�	�6���#�� #����#�+�������"��� �+'��!�������"&����/+��
��+�"� ��������"���6-�-9���'"���"���+�"� ���� �&�:�&'&�+��������� �����"&����/+���
�

-�� �"� ���"&�"����� "��� $�- �8>.��(� /�+�*�� #�!�+��$��"���� �22).0722.%���).0722.%�
9�9).0722.%�2�2).0722.� ���++� ��!�� � �"$,�������� �,���!�+�� ��� ��"���6��?���
��*�!�"%���"�� ���&��#� ������++�/�������"����������6����������� 6�%�!�+'&�6������
���� ���+������������� ��

� �

SHEET 72 OF 74543702/2021/PS-PEM-EL
85



`� �
                       �TITLE��:�

STANDARD�TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

���������	�
����
�

  PE-SS-999-302-E001  

�
������
.��:�������II�
SECTION����������:���II�
�����
. �   00������	���������������

����	���������29����30�

�
���
<��
�>��� �

SHEET 73 OF 74543702/2021/PS-PEM-EL
86



`� �
                       �TITLE��:�

STANDARD�TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

���������	�
����
�

  PE-SS-999-302-E001  

�
������
.��:�������II�
SECTION����������:���II�
�����
. �   00������	���������������

����	���������30����30�

�
���
<��
�>���

�
������4���6���	��
��

�
������� �
����	����� ��7�

�
�� �.�/'��� $�*����&���+���"���(�$��)����� �� �����"������"��� $��

�
-� �.�/'��� $�*����&���+���"���(�$��)���� ���� �����"������"��� $��

�
2� =���*�����+�"&�(��"����� ������ �� ���

�
7� ����*�����+�"&�(��"����� ������ �� ���

�
8� >�$ �������+�+�!�+�$�'$�� �� ���

�
9� ����"�$&�����:�+���� �!� �� �� ���

�
<� B'����+F�"�+�,� �� ���

�
?� ��+����$�+����"$�� ��"������"$��

�
D� �+�����*������ ��������"�B'����+F�"�+�,� ������

�
��� �������$��)���� -�������

�
��� �������!�+!���1�� �������������F���(��,��4� �������

�
�-� �������*� #� $����"�� ��+�&/�� ����'���/+����+��� ��� �"�

1�� ��� �"� ���++�/���� &�+���+,�� �++�#�*���� �"� ���"&�"�
��+4�

�� �����������"��� $�(��,���
����"� ���"&�"��

�2� �� �������"�������� $�"� ������
�

�7� �"���'"��"�+����#�!������"�->.��(��/�!���"� ���"&�"�� �� ���
�

�8��,#"�'+��0 ��"�*�J��)�� 7� ���
�9� � ,�����"����&��� ��#�"�#����� ���+�/,�����/�##�"� �
	���5��
�4� =��"�!�"��������� #�����#��/�!�%����&�� ����������+���"��0��������"����"�;'�"�#����"��+����������"���'+�"����&�

��"���$�!� ��;'��&� ��
�
-4� ��(�>����"������++�/���'��+��#��+� $�*�����"� ���"&�"��� #����)�#�����"���+,�*�����"���"�� ��"����� ��

�

SHEET 74 OF 74543702/2021/PS-PEM-EL
87



543702/2021/PS-PEM-EL
3



Sr. No. Item code Item Description Unit Quantity
Unit Ex-Works

Price (INR)

1.0 302-11007-A

1000kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=5.0%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)

NO. 4

2.0 302-11008-A

1600kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=6.25%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)

NO. 4

3.0 302-11010-A

2500kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=10.0%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)    

NO. 32

4.0 302-11013-A

5000kVA, 11kV/3.45kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=7%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV 
and with cable box type LVN termination)

NO. 4

5.0 302-11000-B
OIL FILLED SERVICE TRANSFORMER - Mandatory 
Spares
Details as per Annexure-I

SET 1

6.0 302-11045-A
EXTRA OIL (10%) IN SEALED NON RETURNABLE 
STANDARD DRUMS (Type & no. of Transformers, as 
per annexure-II)

LOT 1

7.0 302-11051-A TYPE/ SPECIAL TEST (Details as per Annexure-III) LOT 1

NOTES
1

2

3

4

5

6

7 PRICE VARIAION FORMULAE MENTIONED IN NIT SHALL REMAIN THE FIX FOR THIS CONTRACT EVEN IF 
IEEMA CHANGES THE FORMULA.

3X800 MW PATRATU STPS EXPANSION PHASE-I
OIL FILLED AUXILIARY SERVICE TRANSFORMERS

PRICE SCHEDULE

BIDDER TO NOTE THAT THE COST OF TRANSFORMER SHALL INCLUDE THE COST OF ROUTINE TESTS 
AND SHALL BE CARRIED OUT ON ALL TRANSFORMERS WITHOUT ANY ADDITIONAL COST. BIDDER 
SHALL QUOTE ACCORDINGLY.

Total (1 to 8)

BIDDER SHALL SUPPLY 10% EXTRA OIL AS PER THE QUOTED PRICE. QUANTITY OF EXTRA OIL SHALL 
BE SUBJECT TO APPROVAL DURING DETAIL ENGINEERING.

**CHARGES FOR CARRYING OUT SHORT CIRCUIT TEST SHALL BE PAYABLE BASED ON ACTUAL INVOICE 
FROM DESIGNATED LABORATORIES (CPRI, BHOPAL/ CPRI, BANGLORE / ERDA, VADODARA) WITH AN 
ADDITIONAL LUMP SUM AMOUNT OF 5% OF EX-WORKS PRICE OF TRANSFORMER BEING TESTED TO 
COVER HANDLING COSTS (TRANSPORTATION, INSURANCE ETC.).

IN CASE TYPE/ SPECIAL TESTS ARE WAIVED, THE TYPE/ SPECIAL TEST CHARGES SHALL NOT BE 
PAYABLE TO THE BIDDER.

CHARGES FOR ALL TYPE/ SPECIAL TESTS EXCEPT SHORT CIRCUIT TEST SHALL BE CONSIDERED FOR 
PRICE COMPARISONS PURPOSE.

IN CASE ANY OF THE TYPE/ SPECIAL TESTS ARE REQUIRED TO BE REPEATED THE SAME SHALL BE 
CARRIED OUT BY THE VENDOR WITHOUT ANY COMMERCIAL / DELIVERY IMPLICATION TO BHEL. 
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Sr. No. Item code Item Description Unit Quantity
Unit Ex-Works

Price (INR)

1
HV bushing with metal parts & 
gaskets

NO EACH 
RATING

1 a 11.0/0.433kV, 1000KVA NO. 3
1 b 11.0/0.433kV, 1600KVA NO. 3
1 c 11.0/0.433kV, 2500KVA NO. 3
1 d 11.0/3.45kV, 5000KVA NO. 3

2
LV bushing with metal parts & 
gaskets (see Note 1)

NO EACH 
RATING

2 a 11.0/0.433kV, 1000KVA NO. 3
2 b 11.0/0.433kV, 1600KVA NO. 3
2 c 11.0/0.433kV, 2500KVA NO. 3
2 d 11.0/3.45kV, 5000KVA NO. 3

3
LV Neutral bushing with metal 
parts & gaskets

NO EACH 
RATING

3 a 11.0/0.433kV, 1000KVA NO. 1
3 b 11.0/0.433kV, 1600KVA NO. 1
3 c 11.0/0.433kV, 2500KVA NO. 1
3 d 11.0/3.45kV, 5000KVA NO. 1

4 WTI with contacts
NO EACH 
RATING

4 a 11.0/0.433kV, 1000KVA NO. 1
4 b 11.0/0.433kV, 1600KVA NO. 1
4 c 11.0/0.433kV, 2500KVA NO. 1
4 d 11.0/3.45kV, 5000KVA NO. 1

5 OTI with contacts
NO EACH 
RATING

5 a 11.0/0.433kV, 1000KVA NO. 1
5 b 11.0/0.433kV, 1600KVA NO. 1
5 c 11.0/0.433kV, 2500KVA NO. 1
5 d 11.0/3.45kV, 5000KVA NO. 1

6 Pressure relief Device
NO EACH 
RATING

6 a 11.0/0.433kV, 1000KVA NO. 1
6 b 11.0/0.433kV, 1600KVA NO. 1
6 c 11.0/0.433kV, 2500KVA NO. 1
6 d 11.0/3.45kV, 5000KVA NO. 1

3X800 MW PATRATU STPS EXPANSION PHASE-I
OIL FILLED AUXILIARY SERVICE TRANSFORMERS

PRICE SCHEDULE (MANDATORY SPARE)

ANNEXURE-I
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Sr. No. Item code Item Description Unit Quantity
Unit Ex-Works

Price (INR)

3X800 MW PATRATU STPS EXPANSION PHASE-I
OIL FILLED AUXILIARY SERVICE TRANSFORMERS

PRICE SCHEDULE (MANDATORY SPARE)

ANNEXURE-I

7 MOG
NO EACH 
RATING

7 a 11.0/0.433kV, 1000KVA NO. 1
7 b 11.0/0.433kV, 1600KVA NO. 1
7 c 11.0/0.433kV, 2500KVA NO. 1
7 d 11.0/3.45kV, 5000KVA NO. 1

8 Buchholz relay complete
NO EACH 
RATING

8 a 11.0/0.433kV, 1000KVA NO. 1
8 b 11.0/0.433kV, 1600KVA NO. 1
8 c 11.0/0.433kV, 2500KVA NO. 1
8 d 11.0/3.45kV, 5000KVA NO. 1

9 Set of gaskets (see Note 1)
SET EACH 
RATING

9 a 11.0/0.433kV, 1000KVA SET 1
9 b 11.0/0.433kV, 1600KVA SET 1
9 c 11.0/0.433kV, 2500KVA SET 1
9 d 11.0/3.45kV, 5000KVA SET 1

10 Set of valves
NO OF 
EACH 

TYPE/SIZE

10 a 11.0/0.433kV, 1000KVA NO. 2
10 b 11.0/0.433kV, 1600KVA NO. 2
10 c 11.0/0.433kV, 2500KVA NO. 2
10 d 11.0/3.45kV, 5000KVA NO. 2

NOTES

1

1 set consists of gaskets required for 1 No. transformer for the following
(a) protection and monitoring devices
(b) cooler circuit, if applicable
(c) largest inspection cover, if applicable
(d) HV/LV turret, if applicable
(e) OCTC inspection cover, if applicable

Total 
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Sr. No. Item Description Unit Quantity
Unit Ex-Works

Price (INR)

1.0

1000kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=5.0%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)

NO. 4

2.0

1600kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=6.25%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)

NO. 4

3.0

2500kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=10.0%, Dyn1, OFF Circuit taps ±5% in steps 
of 2.5% (with cable box type HV, with bus-duct type 
LV and with solidly grounded LVN termination)

NO. 32

4.0

5000kVA, 11kV/3.45kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=7%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV 
and with cable box type LVN termination)

NO. 4

NOTES

1

3X800 MW PATRATU STPS EXPANSION PHASE-I
OIL FILLED AUXILIARY SERVICE TRANSFORMERS

PRICE SCHEDULE (EXTRA OIL)

Total

BIDDER SHALL SUPPLY 10% EXTRA OIL AS PER THE QUOTED PRICE. QUANTITY OF 
EXTRA OIL SHALL BE SUBJECT TO APPROVAL DURING DETAIL ENGINEERING.

EXTRA OIL (10%) IN SEALED NON RETURNABLE STANDARD DRUMS (Type & no. of 
Transformers, as below) 

ANNEXURE-II
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Sr. No.  Description of Type/ Special Test Unit Quantity Unit Prices (INR)

1.0

1000kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=5.0%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV and 
with solidly grounded LVN termination)

NO.

1.a TANK PRESSURE TEST NO. 1
1.b TANK VACUUM TEST NO. 1

1.c
MEASUREMENT OF ACOUSTIC NOISE LEVEL AS 
PER NEMA TR-1 (SPECIAL TEST)

NO. 1

1.d

TEMPERATURE RISE TEST AT A TAP 
CORRESPONDING TO MAXIMUM LOSSES. (Gas 
Chromatography shall be conducted on oil sample taken 
before & immediately after temp. rise test. Gas analysis 
shall be as per IS: 9434 (based on IEC: 60567), results will 
be interpreted as per IS: 10593 (based on IEC: 60599).  
Result shall be recorded for future reference).

NO. 1

1.e
LIGHTNING IMPULSE(FULL & CHOPPED WAVE) 
TEST ON WINDINGS (AS PER IEC 60076-3)

NO. 1

1.f
SHORT CIRCUIT TEST (SPECIAL TEST) AS PER IEC 
60076-5**

NO. 1 AS PER NOTE 1

2.0

1600kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=6.25%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV and 
with solidly grounded LVN termination)

NO.

2.a TANK PRESSURE TEST NO. 1
2 b TANK VACUUM TEST NO. 1

2 c
MEASUREMENT OF ACOUSTIC NOISE LEVEL AS 
PER NEMA TR-1 (SPECIAL TEST)

NO. 1

2 d

TEMPERATURE RISE TEST AT A TAP 
CORRESPONDING TO MAXIMUM LOSSES. (Gas 
Chromatography shall be conducted on oil sample taken 
before & immediately after temp. rise test. Gas analysis 
shall be as per IS: 9434 (based on IEC: 60567), results will 
be interpreted as per IS: 10593 (based on IEC: 60599).  
Result shall be recorded for future reference).

NO. 1

2 e
LIGHTNING IMPULSE(FULL & CHOPPED WAVE) 
TEST ON WINDINGS (AS PER IEC 60076-3)

NO. 1

2 f
SHORT CIRCUIT TEST (SPECIAL TEST) AS PER IEC 
60076-5**

NO. 1 AS PER NOTE 1

3.0

2500kVA, 11kV/0.433kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=10.0%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV and 
with solidly grounded LVN termination)

NO.

3.a TANK PRESSURE TEST NO. 1
3 b TANK VACUUM TEST NO. 1

3 c
MEASUREMENT OF ACOUSTIC NOISE LEVEL AS 
PER NEMA TR-1 (SPECIAL TEST)

NO. 1

3X800 MW PATRATU STPS EXPANSION PHASE-I
OIL FILLED AUXILIARY SERVICE TRANSFORMERS

PRICE SCHEDULE (TYPE/ SPECIAL TEST)

ANNEXURE-III
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Sr. No.  Description of Type/ Special Test Unit Quantity Unit Prices (INR)

3 d

TEMPERATURE RISE TEST AT A TAP 
CORRESPONDING TO MAXIMUM LOSSES. (Gas 
Chromatography shall be conducted on oil sample taken 
before & immediately after temp. rise test. Gas analysis 
shall be as per IS: 9434 (based on IEC: 60567), results will 
be interpreted as per IS: 10593 (based on IEC: 60599).  
Result shall be recorded for future reference).

NO. 1

3 e
LIGHTNING IMPULSE(FULL & CHOPPED WAVE) 
TEST ON WINDINGS (AS PER IEC 60076-3)

NO. 1

3 f
SHORT CIRCUIT TEST (SPECIAL TEST) AS PER IEC 
60076-5**

NO. 1 AS PER NOTE 1

4.0

5000kVA, 11kV/3.45kV, 3 phase, 2 winding, outdoor, 
ONAN, Z=7%, Dyn1, OFF Circuit taps ±5% in steps of 
2.5% (with cable box type HV, with bus-duct type LV and 
with cable box type LVN termination)

NO.

4.a TANK PRESSURE TEST NO. 1
4 b TANK VACUUM TEST NO. 1

4 c
MEASUREMENT OF ACOUSTIC NOISE LEVEL AS 
PER NEMA TR-1 (SPECIAL TEST)

NO. 1

4 d

TEMPERATURE RISE TEST AT A TAP 
CORRESPONDING TO MAXIMUM LOSSES. (Gas 
Chromatography shall be conducted on oil sample taken 
before & immediately after temp. rise test. Gas analysis 
shall be as per IS: 9434 (based on IEC: 60567), results will 
be interpreted as per IS: 10593 (based on IEC: 60599).  
Result shall be recorded for future reference).

NO. 1

4 e
LIGHTNING IMPULSE(FULL & CHOPPED WAVE) 
TEST ON WINDINGS (AS PER IEC 60076-3)

NO. 1

4 f LIGHTNING IMPULSE ON NEUTRAL NO. 1

4 g
SHORT CIRCUIT TEST (SPECIAL TEST) AS PER IEC 
60076-5**

NO. 1 AS PER NOTE 1

NOTES
1

2

3

4 IN CASE ANY OF THE TYPE/ SPECIAL TESTS ARE REQUIRED TO BE REPEATED THE SAME 
SHALL BE CARRIED OUT BY THE VENDOR WITHOUT ANY COMMERCIAL / DELIVERY 
IMPLICATION TO BHEL. 

Total 

**CHARGES FOR CARRYING OUT SHORT CIRCUIT TEST SHALL BE PAYABLE BASED ON 
ACTUAL INVOICE FROM DESIGNATED LABORATORIES (CPRI, BHOPAL/ CPRI, BANGLORE / 
ERDA, VADODARA) WITH AN ADDITIONAL LUMP SUM AMOUNT OF 5% OF EX-WORKS 
PRICE OF TRANSFORMER BEING TESTED TO COVER HANDLING COSTS 
(TRANSPORTATION, INSURANCE ETC.).

IN CASE TYPE/ SPECIAL TESTS ARE WAIVED, THE TYPE/ SPECIAL TEST CHARGES SHALL 
NOT BE PAYABLE TO THE BIDDER
CHARGES FOR ALL TYPE/ SPECIAL TESTS EXCEPT SHORT CIRCUIT TEST SHALL BE 
CONSIDERED FOR PRICE COMPARISONS PURPOSE. 
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