
E-T E N D E R    S P E C I F I C A T I O N   
 

  

S. No. E- TENDER SPECIFICATION NUMBER 
01 BHE/PW/PUR/BWT6-ELE/2465 

 
 FOR   

 
HANDLING AT SITE STORES/STORAGE YARD, TRANSPORTATION TO 
SITE OF WORK, COMPLETE ERECTION, CHECKING OF CALIBRATION, 
TESTING, ASSISTANCE FOR COMMISSIONING AND HANDING OVER OF 
HT/LT POWER TRANSFORMERS, ISOLATED PHASE BUS DUCT FOR 
GENERATOR TRANSFORMER, SEGREGATED PHASE BUS DUCT FOR 
STATION TRANSFORMER /UNIT AUX. TRANSFORMER, ELECTROSTATIC 
PRECIPITATOR, GENERATOR CONTROL & PROTECTION PANELS, 
11KV/3.3KV/0.415KV SWITCHGEAR BOARDS /MCC, SOOT BLOWER 
SYSTEM, EXCITATION SYSTEM, 220 VOLT BATTERY SYSTEM AND 
ELECTRICAL HOIST AND ASSOCIATED EQUIPMENT’S & ASSOCIATED 
AUXILIARIES FOR BHUSAWAL TPS, UNIT-6, 1x660 MW, MAHAGENCO 
PROJECT. 
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Sl. No. Equipment Quantity

1 MCC PANEL 1 SET

1050mm Height 2500mm

500mm

12400mm

2
CONTROL PANEL 1 No.

Thickness 400mm

3
LDB WALL MOUNTED 1 No.

Thickness 100mm

Length 470mm

Height 

850mm

Removal of Materials in Old Raw Water Pump House 
Dimentions

1830mm

5285mm 5285mm

Height 

2700mm

Length 1000mm

DRG No. : BHEL-WR-REM-01



4
JB FOR LIGHTING 

WALL MOUNTED 1 No.

Thickness 100mm

5

600W Lumpsum

150W Lumpsum

350W Lumpsum

6

600W Lumpsum

7

1Cx230sqmm Lumpsum

3Cx120sqmm Lumpsum

3Cx6sqmm Lumpsum

4Cx1.5/2.5sqmm Lumpsum

4Cx16sqmm Lumpsum

8

VARIOUS SIZES Lumpsum

9
STRUCTURAL STEEL Lumpsum

10 GI CONDUTE 3/4''
Lumpsum

11 TUBE LIGHT FITTING
Lumpsum

PERFORATED CABLE TRAYS

LADDER TYPE CABLE TRAYS

POWER CABLES

CONTROL CABLES

DRG No. : BHEL-WR-REM-01

Length 470mm

Height 

850mm
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Transformer Engineering Department                   BHEL Ref : TRE / 72057N / TDS 

 REV 04 
 
 
 
 

Technical Data sheet 

 

Customer 

 

Project                                                 

: 

 

: 

     M/S MAHAGENCO   

  

     1x660 MW BHUSAWAL U-6 

 

Object 

 

: 

 

2 NO 110MVA, 400/11.5-11.5 KV, 3-
PHASE, STATION TRANSFORMER  

 

BHEL Work Order  

 

: 

 

72057N19800 

 

BHEL JHS DOC NO. 

 

 

: 

 

TRE / 72057N / TDS 
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2.0 STATION TRANSFORMER 
 

` STATION 

TRANSFORMER 

2.1 GENERAL  Outdoor Installation 

2.1.1 Make  
BHEL Jhansi 

2.1.2 Type  STATION 

TRANSFORMER 

2.1.3 Number of Winding per Phase               Three 

 Number of Phase  Three 

 
2.1.5 Number of Unit per set                   02 

2.1.6 Reference Standard   IS-2026, IEC-60076 

&CBIP Manual 

2.2 RATING   

2.2.1 Type of Cooling                 ONAN/ONAF  

2.2.2 Rated Output    HV / LV1 –LV2 

(a) With ONAN Cooling MVA    88 / 44 - 44 

(b) With ONAF Cooling MVA 110 / 55- 55 

(c) With OFAN Cooling MVA            NA 

(d) With OFAF Cooling MVA            NA 

2.2.3 Rated Voltage   

(a) HV        kV            400 

(b) LV1 - LV2        kV 
11.5-11.5 

2.2.4 Rated Current Amps.  

(a) HV   158.77 

(b) LV1 & LV2             2761.24 

2.2.5 Rated Frequency     Hz 50 

2.2.6 Connection   

(a) HV  STAR 

(b) LV1 - LV2  STAR - STAR 

2.2.7 Vector Group Reference  YNyn0yn0 
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2.2.8 Voltage Withstand Time   

(a) 110% of rated voltage sec. Continuous 

(b) 125% of rated voltage sec 60 

(c) 140% of rated voltage sec 5 

(d) 150% of rated voltage sec 2 

2.2.9 Overfluxing Capability   

(a) For Overfluxing Factor 1.1 Sec  

Continuous 

(b) For Overfluxing Factor 1.25 sec 60 

(c) For Overfluxing Factor 1.4 sec 5 

2.3 TEMPERATURE   

2.3.1 Reference Ambient Temperature Deg. C 50 

2.3.2 Temperature rise over reference ambient   

(a) Of Top oil by thermometer Deg. C 40 

(b) Of winding by resistance Deg. C 45 

2.3.3 Maximum continuous over loading 

capacity of the transformer without 

exceeding the specified winding 

temperature 

         As per   IS 6600  

2.4 TAPPINGS   

2.4.1 Type  ON-LOAD TAP 

CHANGER 

2.4.2 Capacity     FULL 

2.4.3 Range   

 

+10% to –10%  

  

2.4.4 Steps x % Variation      16 x 1.25% 

2.4.5 Taps provided on HV / LV Winding  HV 

2.5 INSULATION LEVEL   

2.5.1 HV kVp 

/kV 

rms 

LI-1425 

SI-1050 

AC-630 

2.5.2 LV1& LV2 kVp / 

kVrms 

LI-75 

AC-28 
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2.5.3 HV Neutral kVp / 

kVrms 

LI-95 

AC-38 

2.5.4 LV1&LV2 Neutral kVp/k

Vrms 
75/28 

2.6 Impedances at Principal Tap at Rated 

Frequency and 75 Deg.C winding 

temperature 

  

2.6.1 Base MVA   MVA 110 

2.6.2 Impedance 

HV-LV1 or LV2 

i. at principal tap 

 ii. At Max tap 

 iii. At min. tap 

 

 LV1-LV2 

  

 

24.00%±10 % TOL. 

25.00%±10 % TOL 

24.00% ±10% TOL. 

 

48% ±15% Tol. 

2.6.3 Reactance  11.5% between HV-

(LV1+LV2) 

2.6.4 Resistance at 75 Deg.C (Principal Tap) 

HV (Nor Tap) 

LV1 or LV2 

   In 

Ohms         

 

   2.2000 approx.  

   0.0028  approx. 

2.6.5 Zero Sequence Impedance at 75 Deg.C  
20.40% Approx. 

2.6.6 Capacitance of Windings   

(a) H.V. — Earth micro 

farad 

/ph 

Shall be furnished at the 

time of testing 

(b) L.V. — Earth micro 

farad / 

ph 

Shall be furnished at the 

time of testing 

(c) H.V. - L.V. micro 

farad 

/ph 

Shall be furnished at the 

time of testing 

2.7 Guaranteed Losses at 

Principal Tap, Full Load and 

75De .C 

     kW  

2.7.1 No load losses kW          88 KW (Max) 

2.7.2 Load losses kW          345 KW (Max) 

2.7.3 Cooler losses      kW             10  

2.7.4 Total Losses      kW             443 
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2.7.4 Tolerance on losses  NIL 

2.8 Efficiency at 75 Deg.C and 0.8 Power 

Factor Lag 

  

2.8.1 At full load  99.51 

2.8.2 At 3/4 load  99.57 

2.8.3 At 1/2 full load  99.60 

(a) Load and Power Factor at which it occurs  99.68 at 50.5 % load at 

unity pf 

99.60 at 50.50 % load at 

unity 0.8 pf 

2.9 REGULATION AT FULL LOAD AT 75 

Deg.c 

  

2.9.1 At unity power factor  3.80% 

2.9.2 At 0.8 power factor lagging  18.36% 

2.10 No Load Current Referred  to HV/L1 or 

LV2 (Approx.) 

  

2.10.1 At 90% rated voltage Amps. ~1.5/10 

2.10.2 At 100% rated voltage Amps. ~2.5/15 

2.10.3 At 110% rated voltage Amps. ~5/25 

2.10.4 At 125% rated voltage Amps. ~10/40 

2.10.5 At 140% rated voltage Amps. ~20/60 

2.11 Approx. Maximum Flux Density   

2.11.1 At 90% rated voltage Web / 

Sq.m 

1 .548 T 

2.112 At 100% rated voltage Web / 

Sq.m 
1.72 T 

2.11.3 At 110% rated voltage web/ 

Sq.m 

1.892 T 

2.11.4 At 125% rated voltage Web / 

Sq.m 
2.15 T 

2.11.5 At 140% rated voltage Web / 

Sq. m 

2.408 T 

2.12 MAXIMUM CURRENT DENSITY  At rated voltage and 

current 
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2.12.1 H.V. Winding Amps/ 

Sq.cm 

300 

2.12.2 L.V. Winding Amps/Sq

. cm 

300 

2.13 WITHSTAND TIME 

WITHOUT INJURY FOR 

  

213.1 Three phase dead short-circuit at terminal 

with rated voltage maintained on the other 

side 

Sec. 2 sec 

2.13.2 Single phase short-circuit at terminal with 

rated voltage maintained on other side 

 2 sec 

 COOLING SYSTEM   

2.14.1    

(a) No. x Capacity of cooling unit furnished  2X50% 

(b) No. of cooling units required for full load 

operation 

 

2 

2.14.2 Each Cooling Unit is provided with   

(a) 

 

(b) 

No. x kW of oil pump motor 

 

No. x kW of fan motor 

 

 

NA 

4 Nos 0.77 kW, 36” Fans; 

Total- 8Nos  

(c) No. of standby fan  01 per Bank; Total-02 

 

(d) No. of standby oil pumps  NA 

2.14.3 Motors rated for voltage phase-frequency  415V±10%, 3 Ph,     

50Hz±5% 

2.14.4 Automatic Operation of cooler pumps 

and fans provided? 

 Yes 

2.14.5 Transformer is capable of delivering 

rated output under following 

conditions 

  

(a) Failure of all fans of one cooling unit   

 (i)Continuous in % rated, 

MVA 

 110 

 (ii) Rated output for... min.  20 min. 

(b) Failure of one complete cooling unit 

including radiator, fans etc. 
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 (i) Continuous in % rated, 
MVA 

 
110 

 (ii) Rated output for ... min.  20 min 

(c) Failure of fans of all the cooler units   

 (i) Continuous in % rated, 
MVA 

 
110 

 (ii) Rated output for... min.  10 min 

(d) Failure of complete cooling system 

including radiators, fans etc. 
  

 (i) Continuous in % rated, 
MVA 

 
110 

 (ii) Rated output for... min.  10 min. 

2.14.6 Schematic Flow Diagram of the Cooling 

System Furnished? 

 AS PER OGA Drg 

2.14.7 Oil Pumps   

(a) Make  NOT APPLICABLE  

(b) Type  NA 

(c) Catalogue Furnished   NA 

2.15 DETAILS OF TANK   

2.15.0 Type of tank  Bell type 

2.15.1 Material  Low carbon steel 

2.15.2 Thickness of sides  8mm 

2.15.3 Thickness of bottom  16mm 

2.15.4 Thickness of cover  16mm 

2.15.5 Tank Designed for   

(a) Vacuum mm of Full 

(b) Pressure  Continuous internal 

pressure of 35kN/m2 over 
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normal hydrostatic 

pressure of oil 

2.16 CORE   

2.16.1 Type - Core or shell  Core type 

2.16.2 Core material  High grade CRGO 

Silicon Steel 

2.16.3 Thickness of lamination  0.27mm 

2.16.4 Insulation of lamination  Carlite 

2.16.5 Equivalent cross-sectional area  4900 Sqr.cm (Approx) 

2.17 COILS   

2.17.1 Type of Coil   

(a) H.V.  DISC 

(b) L.V.     Helical 

2.17.2 Conductor Material     Electrolytic Copper 

2.17.3 Insulating Material   

(a) H.V. — Turn  Pressboard + paper +oil 

(b) L.V. — Turn  Pressboard  + paper +oil 

(c) L.V. — Earth  Pressboard + paper +oil 

(d) H.V. – L.V.  Pressboard + paper +oil 

(e) H.V. Earth  Pressboard + paper +oil 

2.17.4 Class of Insulation of Coil  Class “A” 

2.18 TAP CHANGER   

2.18.1 Make   BHEL/ BHEL Approved 

vendors 
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2.18.2 Type  Transition resistance type 

2.18.3 Rated Voltage kV 110 

2.18.4 Rated Current Amps. 350 

2.18.5 Auxiliary Power kW            1.1 

2.18.6 Time required for one step change Secs. 5-6 secs 

2.18.7 Rated Voltage   

(a) Tap-change motor Volts 415V±10%, 3 Ph, 

50Hz±5% 

(b) Control circuit Volts         110 VAC 

2.18.8 Control   

(a) Manual/ Local Electrical/ 

Remote Electrical / Auto 

 Yes 

(b) Group / Solo  Solo 

2.18.9 Voltage Control Automatic/ 

Non-automatic 

    Both Automatic / non-automatic 

2.18.10 Provision for parallel operation Yes/No Yes 

2.18.11 Maximum Short Circuit 

Current withstand capability 

  

(a) Current                   6 KA 

(b) Time                   3 sec 

2.18.12 Loose equipment and provisions for remote 

control furnished as per specification? 

                  Yes 

2.18.13 Local manual operation feasible from 

standing height from ground? 

              Yes 

2.18.14 Local indicator furnished for   

(a) Tap position  Yes 

(b) Operation counter  Yes 

2.18.15 In case of off-circuit tap changer                  NA 
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(a) Padlocking provided                 NA 

(b) Auxiliary switch for interlock provided                 NA 

(c) Safety limit switch provided                 NA 

(d) Discrepancy detector provided                 NA 

2.18.16 In case of On-load tap changer   

 Interlocks as per specification provided  Yes 

(a) Voltage Regulating relay provided   

 (i) Make  MSPGCL approved 

vendor 

 (ii) Type  AVR 

 (iii) Sensitivity (Dead band) and nominal 

value range 

 REFER OLTC 

SCHEMATIC DRG. 

 (iv) Timer range  REFER OLTC 

SCHEMATIC DRG. 

 (v) Literature furnished?  REFER OLTC 

SCHEMATIC DRG. 

(b) Under voltage Relay   

 (i) Voltage range  REFER OLTC 

SCHEMATIC DRG. 

 (ii) Timer range  REFER OLTC 

SCHEMATIC DRG. 

2.19 INSULATING OIL   

2.19.1 Approximate volume Litre     Litres         68500 

2.19.2 10% excess oil furnished?          Yes 

2.19.3    

(a) Oil conforms to    IS-335, inhibited oil  

As per MAHAGENCO  

Approved Venders 
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(b) Details of oil furnished  As per IS-335 (2018) 

2.19.4    

(a) Oil preservation system provided?  Yes, 

(b) Type  Air bag inside the 

conservator provided 

2.20 BUSHINGS    

2.20.1 Make  HV--BHEL/ALSTOM/ 

CGL/Approved vendors 

Rest---BHEL make 

2.20.2 Type  HV-OIP, all other—Oil 

communicating type 

2.20.3 Reference Standard  IS-2099 /IEC-60137 

2.20.4 Voltage class 

 

Current rating 

 

 

Height of bushing 

kV  

  

Amps 

 

 

  mm 

HV-420kV 

LV1,LV2& N-36kV 

HV-1250A, 

LV1,LV2-3150A 

N-630A 

HV-4550mm 

LV1,LV2&N-1200mm 

2.20.5 Type Of atmosphere  Heavily polluted 

2.20.6 Creepage Distance     mm HV-13020mm 

LV1,LV2,N-1116mm 

 Protected Creepage     mm As per IS-2099 

2.20.7 Weight kg HV-800, 

LV1,LV2,N-35 

2.20.8 Free space required for bushing removal  HV-4000mm 

LV1,LV2,N-1500mm 

2.20.9 Test terminals for H.V. bushing provided?  Yes 

2.20.10 One minute power frequency withstand 

voltage 

kV rms HV-630 

LV1,LV2,N—70 

2.20.11 Impulse withstand voltage kVp HV-1425 

LV1,LV2,N----170 

2.21 MINIMUM CLEARANCE     
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2.21.1 Between Phases   

(a) In air   

 (i) HV      mm 4000 

 (ii) LV      mm 280 (in SPB) 

(b) In oil   

 (i) HV  Proprietary data/ as per 

design requirement 

 (ii) LV  Proprietary data/ as per 

design requirement 

2.21.2 Between Phase & Earth   

(a) In air   

 (i) HV      mm 3500 

 (ii) LV     mm 
140( in SPB) 

(b) In oil   

 (i) HV  Proprietary data/ as per 

design requirement 

 (ii) LV  Proprietary data/ as per 

design requirement 

2.22 Terminal Connection & Arrangement   

2.22.1 H.V.  Outdoor Bushing with 

ACSR Conductor 

2.22.2 L.V.  Bushing for Connection 

to SP Bus duct 

2.22.3 H.V. Neutral  Outdoor Bushing with 

2Nos.75x10 GS Flat 

2.22.4 L.V. Neutral  Cable Box for 

Connection to NGR thru 

2x1/C 630 Sqr.mm Al 

XLPE Cable 
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2.23 MARSHALLING BOX   

2.23.1 Weatherproof, suitable for outdoor duty           Yes 

2.23.2 Degree of protection    IPW55 

2.24 TERMINAL BLOCKS   

2.24.1 Make  MSPGCL Approved 

vendor 

2.24.2 Type  Connecting/ disconnecting 

type 

2.24.3 20% spare terminals furnished?          Yes 

2.25 WIRING   

2.25.1 Cable type                 PVC 

2.25.2 Voltage grade Volt                1100 V 

2.25.3 Conductor Size Sq.mm           2.5 /4.0 as 

applicable 

(a) Material   Copper stranded cable  

(b) Stranded                 Yes 

2.26 Trip and Alarm Contacts Ratings   

(a) 220V D.C  0.5 Amp 

(b) 240V A.C.  5 Amp 

2.26.1 Voltage Volt 220V DC  0.5A, 240V AC 

5A 

2.26.2 Rated Amps.  

(a) Making Current  0.5A (220V DC)       

5A(240V AC) 

(b) Breaking Current (Inductive Breaking)               5 Amp 

2.27 Accessories      Yes 
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Each transformer furnished with fittings 

and accessories as per specification 

2.28 DETAILS OF CONSERVATOR   

2.28.1 Volume of conservator Ltr      5000  

2.28.2 Volume of oil between the highest and 

lowest levels 

Ltr        4500 

2.29 PRESSURE RELEASE DEVICE   

(a) Minimum pressure the device is set to 

operation/ rupture 

KN/Sq.

m 

  0.49 ± 0.07 kg/cm2 

(b) Alarm and trip contacts provided          Yes 

2.30 SPARE PARTS Each transformer 

furnished with spare parts as per 

specification 

     Yes as per contract 

2.31 APPROXIMATE OVERALL 

DIMENSION 

  

2.31.1 Length     mm           17000 

2.31.2 Breadth     mm             8500 

2.31.3 height    mm              10100 

(a) Crane lift (a) for untanking core and coil 

assembly (including sling) (b) tank cover 

in case of Bell type tank 

   mm              12000 

2.32 APPROXIMATE WEIGHTS   

2.32.1 Core and Coil kg 90000 

2.32.2 Tank cover for Bell type tank kg 15500 

2.32.3 Tank and fittings kg 50000 

2.32.4 Oil kg 60000 

2.32.5 Total Weight kg 210000 

2.33 SHIPPING DATA   

2.33.1 Weight of the heaviest package kg 115000 
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2.33.2 Dimension of the largest package (L x B x 

H) 

mm 7700 x 3580 x 4500 

2.34 Tests to be conducted on each 

Transformer 

  

2.34.1 Routine tests, Type tests, special 

tests as per specification / relevant 

standard 

 Yes as per approved QAP. 

A separate Test schedule 

shall be submitted for 

approval 

2.34.2 Tank pressure test on each transformer   

(a) Test Pressure KN/Sq.

m 

As per CBIP & approved 

QAP 

(b) Duration Hour 01 

(c) Permenant deflaction mm As per CBIP & approved 

QAP 

2.34.3 Tank Vacuum test on each transformer   

(a) Vacuum Hg 760-barometric reading 

(b) Duration Hour 01 

(c) Permenant deflaction mm As per CBIP 

2.34.4 Oil leak test on each transformer   

(a) Test pressure  kN/sqm 94.5 

(b) Duration  12 hours 

2.34.5 Core bolt withstand voltage for 1 minute 

on each transformer 

 10kVrms 

2.34.6 Maximum Noise Level as per NEMA 

TR-1 

dB 86  

2.35 CURRENT TRANSFORMER   

2.35.1 General   

2.352 Make  BHEL 

2.35.3 Type  Ring type turret mounted 

2.35.4 Reference Standard  IS-2705 
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2.35.5 Use 

Core-I 

Core-II 

 HVΦ     HVN      LVNs 

REF      SEF         SEF 

 ---         REF       REF      

2.35.6 Rating   

(a) C.T. Ratio 

Core-I 

Core-II 

 CT-4          CT-3   CT-2A/CT-2B 

250/1     250/1     300/1 

 ----        250/1    3500/1 

(b) Class 

Core-I 

Core-II 

  

PS          5P20       5P20 

----            PS         PS 

(c) Insulation level  NA 

(d) Burden 

Core-I 

Core-II 

  

NA        10VA     10VA 

----           NA        NA 

2.35.7 Insulation Class  CLASS A 

(a) Temperature rise at rated burden over 

top oil temperature 

 ------max 50degC------ 

2.35.8 Characteristics   

(a) Secondary resistance Rct Ohm at 75 Deg.c 

Core-I 

Core-II 

  

3.0            NA         NA 

----            3.0         20 

(b) Knee point voltage Vk 

Core-I 

Core-II 

  

20Rct+50    NA       NA 

------      20rct+50   20rct+75 

(c) Excitation current at Vk/2 

Core-I 

Core-II 

  

30mA       NA         NA 

---         30mA     30mA 

2.35.9 Dimensions and Weights  NA 

(a) Dimension (L x B x H)  As 

(b) Weight  Inside turret 

(c) Tests  Yes 

 (d) As per Standard?  AS PER IS-2705 
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NOTE:- Following online monitoring systems are provided on transformer:- 

 

1. Temperature measurement of oil and windings shall be done using  

Fiber optic sensors. 

 

2. Online Dissolved Gas analysis (DGA) system for measuring minimum eight gases  

( H2, CO, CO2, O2, CH4, C2H2, C2H4, and C2H6) along with moisture in oil. 

 

3. Provision for NIFPES System is provided on transformer. 
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(a) Temperature rise at rated 

burden over top oil 

temperature 

Deg.c  

1.34.8 Characteristics   

(a) Secondary resistance Rct 

Ohm at 75 
Deg.c 

 

(b) Knee point voltage Vk Volt  

(c) Excitation current at Vk/ 2 Amps.  

1.34.9 Dimensions and Weights   

(a) Dimension (L x B x H)   

(b) Weight kg.  

(c) Tests   

 As per Standard?   

2.0  UNIT TRANSFORMER 
 

 UNIT TRANSFORMER   

2.1 GENERAL     

2.1.1 Make  
BHEL Jhansi 

  

2.1.2 Type  UNIT TRANSFORMER, OIL 

IMMERSED REANSFORMER 
  

2.1.3 Number of Winding per 

Phase 
 

             Two  
 

 2.1.4 Number of Phase              Three 

 
 

 

2.1.5 Number of Unit per set                  2   
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2.1.6 Reference Standard  
IS2062/IEC-76/CBIP GUIDE LINES  

 

2.2 RATING     

2.2.1 Type of Cooling                 ONAN/ONAF    

2.2.2 Rated Output     

(a) With ONAN Cooling MVA 
                        32  

 

(b) With ONAF Cooling MVA 
40  

 

(c) With OFAN Cooling MVA                         NA   

(d) With OFAF Cooling MVA                         NA   

2.2.3 Rated Voltage kV    

(a) H.V.                   21   

(b) L.V.  
11.5 

  

2.2.4 Rated Current Amps.    

(a) H.V.  
 1099.714  

 

(b) L.V.                  2008.174  
 

2.2.5 Rated Frequency  50   

2.2.6 Connection     

(a) H.V.  Delta 
 

 

(b) L.V.  Star   

2.2.7 Vector Group Reference                  Dyn1   

2.2.8 Voltage Withstand Time     

(a) 110% of rated voltage Sec. 
                 Continuous  
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(b) 125% of rated voltage  
                   60 sec   

(c) 140% of rated voltage  
                    5 sec   

(d) 150% of rated voltage  
                   2 sec    

2.2.9 Overfluxing Capability     

(a) For Overfluxing Factor 1.1 Sec•              

             Continuous    

(b) For Overfluxing Factor 1.25  
                60 sec   

(c) For Overfluxing Factor 1.4  
                5 sec   

2.3 TEMPERATURE     

2.3.1 Reference Ambient Temperature Deg. c 
   50   

2.3.2 Temperature rise over reference ambient  
   

(a) Of Top oil by thermometer Deg. c    40 
  

(b) Of winding by resistance Deg. c 
     45 

  

2.3.3 Maximum continuous over loading capacity of the 

transformer without exceeding the specified winding 

temperature 

               As per    IEC-60076-7   

2.4 TAPPINGS  
   

24.1 Type  OLTC(SEPARATE TAP WINDING) 

OLTC AS PER APPROVED 

VENDOR LIST 
 
 

2.4.2 Capacity     FULL POWER   

24.3 Range - Steps x % Variation  

 

+10% to –10% IN   

    16 x 1.25% 
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 Taps provided on HV / LV 

Winding 

    HV WINDING    

2.5 INSULATION LEVEL     

2.5.1 H.V. kVp /kV rms 125/50   

2.5.2 L.V. kVp / kVrms 75/28   

2.5.3 H.V. Neutral kVp / kVrms 
NA  

 

2.5.4 L.V. Neutral kVp/kVrms 75/28   

2.6 Impedances at Principal Tap 

at Rated Frequency and 75 

Deg.C winding temperature 

    

2.6.1 Base MVA  40  
 

2.6.2 Impedance  
      11.5+10 % TOL. ON 40 MVA BASE 

  

 

2.6.3 Reactance  
11.5% 

  

2.6.4 Resistance at 75 Deg.C  HV 

                        

LV 

0.06470  ohms, APPROX. 

0.00570  ohms APPROX 

 

 

2.6.5 Zero Sequence Impedance at 75 

Deg.c 

 

9.77%± 10 0/0 TOL. 
 

 

2.6.6 Capacitance of Windings     

(a) H.V. — Earth micro farad /ph 2.8 nf approx. .data based on previous 

projects, It may change during testing 

  

(b) L.V. — Earth micro farad / 

ph 

 8.7 nf  approx.  data based on previous 

projects, It may change during testing 

  

(c) H.V. - L.V. micro farad /ph  7.8 nf approx..  data based on previous 

projects, It may change during testing 

 

  

2.7 Guaranteed Losses at 

Principal Tap, Full Load and 

75De .C 
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2.7.1 No load losses kW             19   KW firm @ 40 MVA   

2.7.2 Load losses kW 
         200 KW firm  @ 40 MVA 

  

2.7.3 Cooler losses                  3  KW   

2.7.4 Tolerance on losses kW    NO POSITIVE TOLERANCE   

2.8 Efficiency at 75 Deg.C and 0.8 Power 

Factor Lag 

    

2.8.1 At full load                 99.319 
 

 

28.2 At 3/4 load  
             99.453  

 

2.8.3 At 1/2 full load  
              99.568  

 

 Maximum Efficiency     

(a) Load and Power Factor at which it 

occurs 

                  99.319 at 31.225 %   

2.9 REGULATION AT FULL LOAD AT 

75 Deg.c 

    

2.9.1 At unity power factor                 1.161   

2.9.2 At 0.8 power factor lagging                  7.751   

2.10 NO LOAD CURRENT REFERRED TO 

HV 

    

2.10.1 At 90% rated voltage Amps. <0.5 % of rated current   

2.10.2 At 100% rated voltage Amps. <1.0 % of rated current    

2.10.3 At 110% rated voltage Amps. APPROX. 1.2 % of rated current    

2.10.4 At 125% rated voltage Amps. APPROX 1.5 % of rated current   

2.10.5 At 140% rated voltage Amps.  APPROX.  2.5% of rated current   
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2.11 APPROXIMATE MAXIMUM FLUX 

DENSITY 
    

2.11.1 At 90% rated voltage Web / 

Sq.m 

    1 .548 T   

2.11.2 At 100% rated voltage Web / 

Sq.m 
   1.72 T  

 

2.11.3 At 110% rated voltage web/ 

Sq.m 

   1.892 T 
 

 

2.11.4 At 125% rated voltage Web / Sq.m    2.15 T   

2.11.5 At 140% rated voltage Web / Sq. 

m 

     ---   

2.12 MAXIMUM CURRENT DENSITY AT RATED 

VOLTAGE AND RATED MVA 
    

2.12.1 H.V. Winding Amps/ Sq.cm 300   

2.12.2 L.V. Winding Amps/Sq. cm 300   

2.13 WITHSTAND TIME 

WITHOUT INJURY FOR 

    

213.1 Three phase dead shortcircuit at 

terminal with rated voltage 

maintained on the other side 

Sec. 2 sec   

2.13.2 Single phase short-circuit at terminal 

with rated voltage maintained on other 

side 

 2 sec   
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 2.14 COOLING SYSTEM     

2.14.1      

(a) No. x Capacity of cooling unit furnished       2X50%   

(b) No. of cooling units required for full 

load operation 
 

2 
 
 

2.14.2 Each Cooling Unit is provided with     

(a) No. x kW of fan  motor            10x 0.264 kw   
  

(b) No. x kW of fan motor  4 X 0.264 KW TOTAL 8 FAN 

RUNNING   

(c) No. of standby fan                 2 

 
  

(d) No. of standby oil pumps              NA   

2.14.3 Motors rated for voltage phase-frequency  
 415 V, 3 Ph, 50 Hz  

 

2.14.4 Automatic Operation of cooler pumps and fans 

provided? 

 Yes   

2.14.5 Transformer is capable of delivering rated 

output under following conditions 
    

(a) Failure of all pumps and fans of one cooling 

unit 
    

 (i)Continuous in % rated, 

MVA 

 100% 40 MVA   

 (ii) Rated output for... min.            20 MIN APPROX.   
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(b) Failure of one complete 

cooling unit including 

radiator, fans, pumps etc. 

    

 (i) Continuous in % rated, 
MVA 

 
  50%   20 MVA   

 (ii) Rated output for ... min.   10 MIN   

(c) Failure of fans  of all the cooler 

units 
    

 (i) Continuous in % rated, 
MVA 

 As per IS 6600 , 80%  

32 MVA  
 

 (ii) Rated output for... min.  As per IS 6600 , 10 

min APPROX. 
 

 

(d) Failure of complete cooling 

system including radiators, 

fans, pumps, etc. 

    

 (i) Continuous in % rated, 
MVA 

 
    As per IS 6600    

 (ii) Rated output for... min.  As per IS 6600 , 10 

min APPROX. 
 

 

2.14.6 Schematic Flow Diagram of 

the Cooling System Furnished 

? 

 AS PER OUTLINE 

GENERAL 

ARRANGEMENT 

  

2.14.7 Oil Pumps     

(a) Make  NOT APPLICABLE    

(b) Type  NA   

(c) Catalogue Furnished   NA   
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2.15 DETAILS OF TANK     

2.15.1 Material                         LOW CARBON STEEL   

2.15.2 Thickness of sides  8 
  

2.15.3 Thickness of bottom  
16   

2.15.4 Thickness of cover  
16   

2.15.5 Tank Designed for     

(a) Vacuum mm of        FULL VACUUM   

(b) Pressure  TWICE THE NORMAL HEAD OF OIL 

OR NORMAL PRESSURE + 35 KN/M2 

WHICHEVER IS LOWER 
 

 

2.16 CORE     

2.16.1 Type - Core or shell  Core 
  

2.16.2 Core material  
CRGO SILICON STEEL   

2.16.3 Thickness of lamination  
0.27   

216.4 Insulation of lamination  Carlite 
  

2.16.5 Equivalent cross-sectional area       1796 SQ CM APPROX   

2.17 COILS     

217.1 Type of Coil     

(a) H.V.  
Disc   

(b) L.V.  
   Helical/DISC   

2.17.2 Conductor Material  
   Electrolytic Copper   

2.17.3 Insulating Material     
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(a) H.V. — Turn  Pressboard paper +0il   

(b) L.V. — Turn  Pressboard paper +0il   

(c) L.V. — Earth  Pressboard paper +0il   

(d) H.V. - L.V.  Pressboard paper +0il   

(e) H.V. Earth  Pressboard + paper +0il   

2.18 TAP CHANGER     

2.18.1 Make   MAHAGENCO  approved Vendor   

218.2 Type  Transition resistance type high speed   

2.18.3 Rated Voltage kV 33   

218.4 Rated Current Amps. 800   

2.18.5 Auxiliary Power kW           1.1   

218.6 Time required for one step change Secs. 5-6 sec   

2.18.7 Rated Voltage     

(a) Tap-change motor Volts 415 V AC 3 PH , 50 HZ   

(b) Control circuit Volts          110 VAC   

2.18.8 Control     

(a) Manual/ Local Electrical/ 

Remote Electrical 

 Yes   

(b) Group / Solo  Group+Solo   

2.189 Voltage Control Automatic/ 

Non-automatic 

         Automatic   
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2.18.10 Provision for parallel operation Yes/No Yes   

2.18.11 Maximum Short Circuit 

Current withstand capability 

    

(a) Current                   16 KA   

(b) Time                   3 sec   

(c) Insulation level of the connecting lead 

between tap changer and transformer 

winding 

                  170 KV   

(d) Insulation to ground  72.5 KV (350 KVp / 140 KV rms)   

2.18.12 Loose equipment and provisions for 

remote control furnished as per 

specification? 

                  Yes   

2.18.13 Local manual operation feasible from 

standing height from ground? 

              Yes   

2.18.14 Local indicator furnished for     

(a) Tap position                 Yes 
 

 

(b) Operation counter  
Yes  

 

2.18.15 In case of off-circuit tap changer                  NA   

(a) Padlocking provided                 NA   

(b) Auxiliary switch for interlock 

provided 

                NA   

(c) Safety limit switch provided                 NA   

(d) Discrepancy detector provided                 NA   

2.18.16 In case of On-load tap changer   
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 Interlocks as per specification 

provided 

           Yes   

(B)      

(a) Voltage Regulating relay provided     

 (i) Make  MSPGCL /BHEL  approved   Vendor  

 (ii) Type  AUTOMATI VOLTAGE 

REGULATION   
 

 

 (iii) Sensitivity (Dead band) and 

nominal value range 

  AS PER VENDORS PRODUCT SPEC    

 (iv) Timer range   AS PER VENDORS PRODUCT 

SPECIFICATION 
 

 

 (v) Literature furnished?  
SUBMITTED WITH MANNUAL  

 

(b) Under voltage Relay     

 (i) Voltage range  AS PER VENDORS PRODUCT 

SPEC 

  

 (ii) Timer range  
 AS PER VENDORS PRODUCT SPEC  

 

2.19 INSULATING OIL     

2.19.1 Approximate volume Litre  
21350  

 

219.2 10% excess oil furnished?  
Yes  

 

2.19.3      

(a) Oil conforms to        IS335 
 

 

(b) Details of oil furnished  As per IS335   

2.19.4      

(a) Oil preservation system provided?  Yes   

 

 

saloni.belnekar
Line

saloni.belnekar
Text Box
In Technical data sheet 2.18.16. (B) (a) (i)-Make for voltage regulating relay shall be per only MSPGCL approved vendor list.
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(b) Type  
Air cell 

  

2.20 BUSHINGS H V/LV HVN /LVN     

2.20.1 Make  As per MSPGCL  

approved vendor 
  

2.20.2 Type  
   

2.20.3 Reference Standard  IS2099/ IS3347   

2.20.4 Voltage class kV  

  

HV =36 KV,LV& LVN 17.5 KV   

2.20.5 Type Of atmosphere     

2.20.6 Creepage Distance   31 mm/KV   

2.20.7 Weight kg HV= 40 KG   LV = 44 KG   
 

220.8 Free space required for bushing removal  1000 mm APPROX.   

2.20.9 Test terminals for H.V. bushing provided?  As per IS 2099 

 
 

 

2.20.10 One minute power frequency withstand voltage kV rms HV=70,LV & LVN 38   

2.20.11 Impulse withstand voltage KVp HV =175,LV &LVN = 95   

2.21 MINIMUM CLEARANCE     

2.21.1 Between Phases     

(a) In air     

 (i) HV  
330   

 (ii) LV  
      280 

  

(b) In oil     

 

 



 

 

 
MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume : VIII-B 

BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 1 

REV: R4 DATA/DOCUMENTS TO BE FURNISHED BY BIDDER Page 41 of 380 

 

SR. NO.  ITEM UNIT  

 (i) HV  
          25   

 

 (ii) LV  
       18   

 

2.21.2 Between Phase & Earth     

(a) In air     

 (i) HV  
          230  

 

 (ii) LV  
           140  

 

(b) In oil     

 (i) HV  
---------  

 

 (ii) LV  
              ---------  

 

2.22 TERMINAL CONNECTIONS     

2.22.1 H.V.  
       Porcelain  Bushing  

 

222.2 L.V.        Porcelain Bushing   

222.3 H.V. Neutral             NA   

2.22.4 L.V. Neutral         Porcelain Bushing   

2.23 MARSHALLING BOX     

223.1 Weatherproof, suitable for outdoor duty           Yes 
 

 

223.2 Degree of protection            IPW55   

2.24 TERMINAL BLOCKS     

2.24.1 Make   MSPGCL Approved vendor    

2.24.2 Type     STUD TYPE   
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2.24.3 20% spare terminals furnished?  
        Yes   

2.25 WIRING     

2.25.1 Cable type  
               PVC   

2.25.2 Voltage grade Volt 
               1100 V   

2.25.3 Conductor Size Sq.mm 
          2.5/4.0 Sq.mm for CT   

(a) Material      Copper stranded cable    

(b) Stranded                 Yes   

2.26 Trip and Alarm Contacts Ratings     

(a) nov D.C  
5 Amp   

(b) 240V A.C.  
5 Amp   

2.26.1 Voltage Volt 220 V DC,   

2.26.2 Rated 
Amps. 

   

(a) Making Current  
5 Amp   

(b) Breaking Current (Inductive Breaking)               5 Amp   

2.27 ACCESSORIES 

Each transformer furnished with fittings 

and accessories as per specification? 

                Yes   

2.28 DETAIL OF CONSERVATOR     

228.1 Volume of Conservator  
              1600 L   
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2.28.2 Volume of oil between the highest and lowest 

levels 

 

1200 L  

 

2.29 PRESSURE RELEASE DEVICE    
 

(a) Minimum pressure the device is set to operation/ 

rupture 

KN/Sq.m 0.49±0.07 Kg/sq cm    

(b) Alarm and trip contacts provided  

TRIP 

  

2.30 SPARE PARTS 

Each transformer furnished with spare parts as per 

specification 

 Yes   

2.31 APPROXIMATE OVERALL DIMENSION     

2.31.1 Length mm 10000 
 
 

2.31.2 Breadth mm 8000   

2.31.3 Height mm 
6700 

  

(a) Crane lift (a) for untanking core and coil 

assembly (including sling) (b) tank cover in case 

of Bell type tank 

 9000  

2.32 APPROXIMATE WEIGHTS     

2.32.1 Core and Coil kg 25000 a rox. .  

2.32.2 Tank cover for Bell type tank kg CONVENTIONAL TANK  

2.32.3 Tank and fittings kg 19000 

(approx.) 
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2.32.4 Oil kg 18000 

(approx.) 

2.32.5 Total Weight kg 62000 a rox. 

2.33 
SHIPPING DATA   

2.33.1 Weight of the heaviest package kg. 40000 kg approx. 
     (gas-filled)  

2.33.2 Dimension of the largest package (L x 

B x H) 

mm 4700 x 3000 x 3700 mm (approx.) 

2.34 Tests to be conducted on each 

Transformer 

  

2.34.1 Routine tests as per 

specification / relevant 

standard 

 Yes 

2.34.2 Tank pressure test on each transformer   

(a) Test Pressure KN/Sq.m Twice the normal head of oil or to normal pressure 

+ 35 KN/M2 WHICHEVER IS LOWER  

(b) 

(c) 

Duration 

Permanent deflection 

Hours 8 HRS 

As per  

CBIP 

2.34.3 Tank vacuum test on each transformer   

(a) Vacuum KN/Sq.m Internal pressure of 3.33 KN/M2  

(b) Duration Hours 1 Hrs  

(c) Permanent deflection  As per CBIP  

2.34.4 Oil leak test on each transformer   

(a) Test pressure  Twice the normal head of oil or to normal pressure 

+ 35 KN/M2 whichever is lower  
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(b) Duration  1 hr 

2.34.5 Core bolt withstand voltage for 1 minute 

on each transformer 

 2 KVrms  

2.35 NEUTRAL CURRENT TRANSFORMER   

2.35.1 General  
 

2.35.2 Make  
BHEL make 

2.35.3 Type  
 CORE 1                              CORE II 

2.35.4 Reference Standard  
IS 2705                              IS 2705 

2.35.5 Use  
PROTECTION         PROTECTION 

2.35.6 Rating  
 

(a) C.T. Ratio  
300/1                                2500/1 

(b) Class  
5P20                                 PS 

(c) Insulation level  --------                             ----------- 

(d) Burden  15 VA 

2.35.7 Insulation Class  
CLASS A                         CLASS A 

(a) Temperature rise at rated burden over 

top oil temperature 

Deg.c               AS PER IS 2705 

235.8 Characteristics   

(a) Secondary resistance Rct Ohm at 75 Deg.c Ohms        ---                              ≤ 10 OHM 

(b) Knee point voltage Vk Volt           --                             Vk≥20Rct+100V 
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(c) Excitation current at Vk/2 Amps.     --                                     Ie≤30mA at Vk/2 

2.35.9 Dimensions and Weights   

(a) Dimension (L x B x H) mm To be fitted in turret 

(b) Weight kg. 50 Kg Approx. 

(c) Tests  As per Is 2705 

 (d) As per Standard?  Is 2705 
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