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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 is 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 
specification shall prevail). 

---------------------------------------------------------------------

BIDDER’S STAMP & SIGNATURE 



SECTION ‘I’ 

SPECIFIC TECHNICAL 

REQUIREMENTS



� �
                       �TITLE��:�

TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

SPECIFICATION  NO. 
  PE-TS-421-302-E001  
VOLUME NO.��:�������II�
SECTION����������:���I�
REV NO. :   00    DATE : 02.02.2018 

SHEET     :   2 of 3�

�
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 OIL FILLED SERVICE TRANSFORMERS   
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 TECHNICAL REQUIREMENTS

3.1 Specific Technical Requirement: 

S.No. Reference Clause No. of 
Section- II (if any) 

Specific Requirement/ Change

   

3.2 Quality/ Inspection:

S.No. Reference Clause No. of 
Section- II (if any) 

Specific Requirement/ Change

1. -- MINIMUM QUALIFYING REQUIREMENT FOR 

BIDDER SHALL BE AS PER ANNEXURE-A OF 

SECTION-I. 
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4.0 DOCUMENTATION 

4.1 Documents required along with technical offer shall be as per Annexure-I. 
4.2 Documents required after award of LOI shall be as per Annexure -II. 

�
�

ANNEXURE – I  

DOCUMENTS REQUIRED ALONG WITH TECHNICAL OFFER�

Signed & Stamped copy of the following to be submitted along-with technical offer: 

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

b) Schedule of deviations (duly filled in format-part of NIT). 

c) Schedule of BOQ cum Unpriced price schedule. 

d) 10% Extra oil price schedule (Unpriced). 

e) Schedule of Mandatory spares (Unpriced).  

f) Schedule of O & M spares (Unpriced) 

g) Schedule of Type test (Unpriced).  

h) Undertaking for Testing/ Quality Assurance- Annexure-III. 



ANNEXURE-A TO SECTION -I





DOC REQUIRED AFTER AWARD OF CONTRACT

Sl No DWG. / DOCUMENT No.DOCUMENT TITLE SUBMISSION SCHEDULE

1 PE�V0�421�302�E041
1600�KVA�SERVICE�TRANSFORMER�(11/0.433kV)�TECHNICAL�
DATA�SHEET

Within two weeks from the 

date of LOI

2 PE�V0�421�302�E042
1600�KVA�SERVICE�TRANSFORMER�(11/0.433kV)�OUTLINE�
GENERAL�ARRANGEMENT�DRAWING�[OGA]

Within two weeks from the 

date of LOI

3 PE�V0�421�302�E043
1600�KVA�SERVICE�TRANSFORMER�(11/0.433kV)�RATING�&�
DIAGRAM�PLATE

Within two weeks from the 

date of LOI

4 PE�V0�421�302�E044 1600KVA�TRANSFORMER�(11/0.433KV)�FOUNDATION�PLAN Within two weeks from the 

date of LOI

5 PE�V0�421�302�E045
1600KVA�TRANSFORMER�(11/0.433KV)�GENERAL�
ARRANGEMENT�OF�MARSHALLING�BOX

Within two weeks from the 

date of LOI

6 PE�V0�421�302�E046
1600KVA�TRANSFORMER�(11/0.433KV)�HV�CABLE�BOX�
ARRANGEMENT�DRAWING

Within two weeks from the 

date of LOI

7 PE�V0�421�302�E047
1600KVA�TRANSFORMER�(11/0.433KV)�LV�BUS�DUCT�TRUNKING�
DRAWING�/�LV�CABLE�BOX

Within two weeks from the 

date of LOI

8 PE�V0�421�302�E048 1600KVA�TRANSFORMER�(11/0.433KV)�H.V.�BUSHING Within two weeks from the 

date of LOI

9 PE�V0�421�302�E049 1600KVA�TRANSFORMER�(11/0.433KV)�L.V.�BUSHING Within two weeks from the 

date of LOI

10 PE�V0�421�302�E050 1600KVA�TRANSFORMER�(11/0.433KV)�LVN�BUSHING Within two weeks from the 

date of LOI

11 PE�V0�421�302�E051 1600KVA�TRANSFORMER�(11/0.433KV)�VALVE�SCHEDULE�PLATE Within two weeks from the 

date of LOI

12 PE�V0�421�302�E052
1600KVA�TRANSFORMER�(11/0.433KV)�WIRING�DIAGRAM�FOR�
MARSHALLING�BOX

Within two weeks from the 

date of LOI

13 PE�V0�421�302�E053
1600KVA�TRANSFORMER�(11/0.433KV)�TRANSPORTATION�
DETAILS

Within two weeks from the 

date of LOI

14 PE�V0�421�302�E054
1600KVA�TRANSFORMER�(11/0.433KV)�BI��DIRECTIONAL�
ROLLERS

Within two weeks from the 

date of LOI

15 PE�V0�421�302�E055
1600KVA�TRANSFORMER�(11/0.433KV)�DESIGN�CALCULATIONS�
FOR�SHORT�CIRCUIT�CAPABILITY

Within two weeks from the 

date of LOI

16 PE�V0�421�302�E061
2000�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�TECHNICAL�
DATA�SHEET

Within two weeks from the 

date of LOI

17 PE�V0�421�302�E062
2000�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�OUTLINE�
GENERAL�ARRANGEMENT�DRAWING�[OGA]

Within two weeks from the 

date of LOI

18 PE�V0�421�302�E063
2000�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�RATING�&�
DIAGRAM�PLATE

Within two weeks from the 

date of LOI

19 PE�V0�421�302�E064 2000KVA�TRANSFORMER�(11/0.433KV)�FOUNDATION�PLAN Within two weeks from the 

date of LOI

20 PE�V0�421�302�E065
2000KVA�TRANSFORMER�(11/0.433KV)�GENERAL�
ARRANGEMENT�OF�MARSHALLING�BOX

Within two weeks from the 

date of LOI

21 PE�V0�421�302�E066
2000KVA�TRANSFORMER�(11/0.433KV)�HV�CABLE�BOX�
ARRANGEMENT�DRAWING

Within two weeks from the 

date of LOI

22 PE�V0�421�302�E067
2000KVA�TRANSFORMER�(11/0.433KV)�LV�BUS�DUCT�TRUNKING�
DRAWING�/�LV�CABLE�BOX

Within two weeks from the 

date of LOI

23 PE�V0�421�302�E068 2000KVA�TRANSFORMER�(11/0.433KV)�H.V.�BUSHING Within two weeks from the 

date of LOI

24 PE�V0�421�302�E069 2000KVA�TRANSFORMER�(11/0.433KV)�L.V.�BUSHING Within two weeks from the 

date of LOI

25 PE�V0�421�302�E070 2000KVA�TRANSFORMER�(11/0.433KV)�LVN�BUSHING Within two weeks from the 

date of LOI

26 PE�V0�421�302�E071 2000KVA�TRANSFORMER�(11/0.433KV)�VALVE�SCHEDULE�PLATE Within two weeks from the 

date of LOI

27 PE�V0�421�302�E072
2000KVA�TRANSFORMER�(11/0.433KV)�WIRING�DIAGRAM�FOR�
MARSHALLING�BOX

Within two weeks from the 

date of LOI

28 PE�V0�421�302�E073
2000KVA�TRANSFORMER�(11/0.433KV)�TRANSPORTATION�
DETAILS

Within two weeks from the 

date of LOI

29 PE�V0�421�302�E074
2000KVA�TRANSFORMER�(11/0.433KV)�BI��DIRECTIONAL�
ROLLERS

Within two weeks from the 

date of LOI

30 PE�V0�421�302�E075
2000KVA�TRANSFORMER�(11/0.433KV)�DESIGN�CALCULATIONS�
FOR�SHORT�CIRCUIT�CAPABILITY

Within two weeks from the 

date of LOI

31 PE�V0�421�302�E081
2500�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�TECHNICAL�
DATA�SHEET

Within two weeks from the 

date of LOI

ANNEXURE���II
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32 PE�V0�421�302�E082
2500�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�OUTLINE�
GENERAL�ARRANGEMENT�DRAWING�[OGA]

Within two weeks from the 

date of LOI

33 PE�V0�421�302�E083
2500�KVA�SERVICE�TRANSFORMER�(11/0.433KV)�RATING�&�
DIAGRAM�PLATE

Within two weeks from the 

date of LOI

34 PE�V0�421�302�E084 2500KVA�TRANSFORMER�(11/0.433KV)�FOUNDATION�PLAN Within two weeks from the 

date of LOI

35 PE�V0�421�302�E085
2500KVA�TRANSFORMER�(11/0.433KV)�GENERAL�
ARRANGEMENT�OF�MARSHALLING�BOX

Within two weeks from the 

date of LOI

36 PE�V0�421�302�E086
2500KVA�TRANSFORMER�(11/0.433KV)�HV�CABLE�BOX�
ARRANGEMENT�DRAWING

Within two weeks from the 

date of LOI

37 PE�V0�421�302�E087
2500KVA�TRANSFORMER�(11/0.433KV)�LV�BUS�DUCT�TRUNKING�
DRAWING�/�LV�CABLE�BOX

Within two weeks from the 

date of LOI

38 PE�V0�421�302�E088 2500KVA�TRANSFORMER�(11/0.433KV)�H.V.�BUSHING Within two weeks from the 

date of LOI

39 PE�V0�421�302�E089 2500KVA�TRANSFORMER�(11/0.433KV)�L.V.�BUSHING Within two weeks from the 

date of LOI

40 PE�V0�421�302�E090 2500KVA�TRANSFORMER�(11/0.433KV)�LVN�BUSHING Within two weeks from the 

date of LOI

41 PE�V0�421�302�E091 2500KVA�TRANSFORMER�(11/0.433KV)�VALVE�SCHEDULE�PLATE Within two weeks from the 

date of LOI

42 PE�V0�421�302�E092
2500KVA�TRANSFORMER�(11/0.433KV)�WIRING�DIAGRAM�FOR�
MARSHALLING�BOX

Within two weeks from the 

date of LOI

43 PE�V0�421�302�E093
2500KVA�TRANSFORMER�(11/0.433KV)�TRANSPORTATION�
DETAILS

Within two weeks from the 

date of LOI

44 PE�V0�421�302�E094
2500KVA�TRANSFORMER�(11/0.433KV)�BI��DIRECTIONAL�
ROLLERS

Within two weeks from the 

date of LOI

45 PE�V0�421�302�E095
2500KVA�TRANSFORMER�(11/0.433KV)�DESIGN�CALCULATIONS�
FOR�SHORT�CIRCUIT�CAPABILITY

Within two weeks from the 

date of LOI

46 PE�V0�421�302�E802 SERVICE�TRANSFORMER�O�&�M�MANUAL Within one week after 

conduction of Type test

47 PE�V0�421�302�E804 SERVICE�TRANSFORMER�TYPE�TEST�PROCEDURE Within two weeks from the 

date of LOI

48 PE�V0�421�302�E805 SERVICE�TRANSFORMER�TYPE�TEST�REPORTS Within one week after 

conduction of Type test

49 PE�V0�421�302�E807 SERVICE�TRANSFORMER�O�&�M�SPARES Within two weeks from the 

date of LOI

50 PE�V0�421�302�E901 QUALITY�PLAN�FOR�SERVICE�TRANSFORMERS Within two weeks from the 

date of LOI
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ANNEXURE-III

During Contract Stage: The Bidder shall furnish the QAP & perform all tests in line with 
International Standards & Specification Requirements mentioned elsewhere in the 
Specification.

---------------------------------------------------------------------

BIDDER’S STAMP & SIGNATURE 
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DATASHEET-A

DATASHEET-B

DATASHEET-C



� �
                       �TITLE��:�

TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

SPECIFICATION  NO. 
  PE-TS-421-302-E001  
VOLUME NO.��:�������II�
SECTION����������:���I�
REV NO. :   00    DATE : 02.02.2018 

SHEET     :   2 of 12�

�

         
                DATASHEET-A FOR LT SERVICE   TRANSFORMERS 

11/0.433 kV  

S. No. Description Unit Particulars 

1.0 Quantity Nos. & kVA 16Nos.-1600 kVA 
14Nos.- 2000 kVA  
2Nos.- 2500 kVA 

2.0 Service (Unit/Station) -- Unit/Station 

3.0 Installation -- Out Door 

4.0 Type of insulating oil -- Mineral as per IEC 60296 

5.0 No. of phase No(s) 03

6.0 Frequency Hz 50 

7.0 Type of cooling -- ONAN

8.0 Rated output under site 
conditions

kVA As indicated 

9.0 Rated Voltage  

a) HV Winding kV 11.0 

b) LV Winding kV 0.415 

10.0 No Load transformation 
ratio

-- 11/0.433 

11.0 Vector group -- Dyn11 

12.0 Impedance voltage at rated 
current and frequency for 
the principal tapping at 75 
deg. C 

% 1600 kVA : 8%  
2000 kVA : 10%  
2500 kVA : 10% 

13.0 Total range of tappings 
and tapping steps 

-- + 5% in steps of 2.5% 

14.0 Type of tap changing 
equipment 

-- Off-Circuit 

15.0 Temperature rise  

a) Top oil by 
thermometer 

deg. C 55 above ambient of 45 

b) Winding by 
resistance 

deg. C  60 above ambient of 45 

16.0 System Highest Voltage  

a) HV Winding kV 12.0 kV 
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b) LV Winding kV 0.415 kV 

17.0 Phase Connection  

a) HV Winding -- Delta

b) LV Winding -- Star 

18.0 Insulation Levels  

A) For winding 

1 One minute power 
frequency withstand 
voltage 

 a) HV Winding kV 28 (11kV)

b) LV Winding kV 3  

2 Impulse withstand voltage  

 a) HV Winding kVp 75 (11kV)

b) LV Winding kVp --

B)  Insulation Levels ( for 
bushing)

1 One minute power 
frequency withstand 
voltage 

a) HV Winding kV 38 (17.5 kV) 

b) LV Winding kV 3

2 Impulse withstand voltage  

a) HV Winding kVp 95 (11kV) 

b) LV Winding kVp NA

19.0 Terminal details  

a) HV Line -- Cable box (XLPE cables) 

b) HV Neutral -- N.A 

c) LV Line -- Flange throat for TPN non-
segregated Cu Bus-duct 

d) LV Neutral -- One neutral as part of LV 
bus-duct throat and 
second neutral with 
copper earthing bar for 
system earthing brought 
near the base of the 
transformer 

20.0 System Fault Level  

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

21.0 Method of System Earthing  

c) HV System -- Delta connected (11 KV 
system is low resistance 
earthed to limit earth fault 
current to 400A )  

d) LV System -- Solidly grounded 

Through fault withstand 
time

sec 2 sec 

22.0 Details of Cooling 
Equipment 

-- Detachable tank mounted 
radiators 

23.0 Provision/ accommodation 
of CTs in LV Neutral 

-- 2 Core  PX 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. 

24.0 Creepage distance   mm/kV 31 

25.0 Painting Details As per Annexure-IV 

a) Interior (For M. Box)  Particulars shall be given 
to successful bidder 
during detail engineering. 
There shall be no 
commercial implication to 
BHEL on this account. 

b) Exterior 

26.0 Cable Details 

a) HV Side 

 Type  XLPE insulated, Un-
armoured 

 Voltage Grade  8.7/15 kV 

 Conductor Material  Cu Conductor 

 Nos. of Cores & Runs Sq.mm 3C-120

b) LV Side Not Applicable 

 Type  Not Applicable 

 Voltage Grade   

 Conductor Material   

c) LV Neutral 
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�
 Type 50 X 6 MM Cu FLAT 

27.0 Sea-Worthy Packing  As per Annexure-V 

TRANSFORMER LOSSES 

1. The No-Load and Load losses for transformers are given below: 

Ratings  Maximum No-Load 
losses at rated 
frequency and 
100%voltage 

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

2500 kVA    2.8kW        30.0kW 

2000 kVA 2.4 kW 24.0kW 

1600 kVA 2.1kW 19.0kW 

     

2. The above indicated maximum No-Load and Load losses are inclusive of 
permissible tolerance as per IEC 60076. Further tolerance on maximum losses 
is not permissible. 

3. Penalty on Auxiliary power: In case measured losses of transformers during 
testing exceeds the above mentioned values, BHEL may accept the transformer 
with penalty. The rate of penalty shall be USD 4.06 Million per MW. 

The penalty shall be calculated for each transformer as given below: 
PENALTY  = Penalty Rate x [measured No-Load losses  - maximum No-Load 

losses) + (measured Load losses – maximum Load losses)] 
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DATA SHEET –B 

TECHNICAL PARTICULARS 

[TO BE SUBMITTED ALOGWITH TECHNICAL OFFER]

11/0.433kV 

S. No Description 1600 kVA 2000 kVA  2500 kVA 

1. Rating    

2. No Load transformation ratio  

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

2.1 KW 2.4 KW 2.8 KW 

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

19.0 KW 24.0 KW 30.KW 

5. Overall Dimensions   

6. Total weight    

7. Total oil Quantity 

8. Painting As per 
Annexure-IV

As per 
Annexure-
IV

As per 
Annexure-
IV
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DATA SHEET –C 

TECHNICAL PARTICULARS 

[TO BE SUBMITTED AFTER AWARD OF CONTRACT FOR EACH RATING]
S. No. Description Unit Particulars 

1.0 Name of  Manufacturer --

2.0 Reference Standards --  

3.0 Installation --  

4.0 Rated No Load Voltage  

a) HV Winding kV

b) LV Winding kV

5.0 Type of cooling --

6.0 Rated kVA  --  

7.0 No. of phase Nos.

8.0 Rated Frequency Hz  

9.0 Winding connections  

a)   HV Winding 

b)   LV Winding 

10.0 Vector group 

11.0 Impedance voltage at rated 
current and frequency for the 
principal tapping at 75 deg. C 

%

12.0 Off-Circuit tap changer  

a)  Total range of tappings (+/-
)

%

b)  Size of tapping step % 

c)  For HV/LV variation  

13.0 Impulse voltage withstand 
level 

 a) HV Winding kVp  

b) LV Winding kVp

14.0 One minute power frequency 
withstand voltage 

a) HV Winding kV

b) LV Winding kV
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15.0 Maximum No load losses at 

rated frequency and 

a) 100% rated voltage kW 

b) 110% rated voltage kW 

16.0 Maximum Load losses at 
normal ratio, rated current and 
75 deg. C 

kW  

17.0 Tolerance on losses (+/-)  

18.0 Guaranteed maximum 
Temperature rise of 

a) Top oil by thermometer 
above ambient of 45 deg. C 

Deg. C  

b) Winding by resistance 
ambient of 45 deg. C 

Deg. C  

19.0 Efficiency at 75 deg. C and 
unity power factor for 

26.0 a) 100% full load %

b) 75% full load %

c) 50% full load %

20.0 Voltage regulation at full load 
at 75 deg. C 

 a) Unity power factor %

 b) 0.8 Power factor (Lagging) %

21.0 External short circuit 
withstand capacity & duration 

MVA, sec  

22.0 Max. short time (30 sec.) 
rating of transformer 

kVA

23.0 Type of magnetic circuit Core/ Shell  

24.0 Type of core joints 

25.0 Type of winding 

a) HV Winding 

b) LV Winding 

26.0 Type of insulation 

 a) HV Winding   

 b) LV Winding   

 c) Between core & adjacent 
winding 
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 d) Between windings   

27.0 HV terminal arrangement  

 a) Bushing with or without CTs 
b) CT details (Ratio, ACC. 

Class, VA, Type) 

 c) Clearance between phases 
in air 

mm

 d) Clearances to earth in air mm 

28.0 LV terminal arrangement  

 a) Bushing with or without CTs  

 b) CT details (Ratio, ACC. 
Class, VA, Type) 

 c) Clearance between phases 
in air 

mm

 d) Clearances to earth in air mm 

29.0 Neutral terminal arrangement  

a) No. of neutral terminals  

 b) Neutral CT provided or 
not 

 c) NCT details (Ratio, 
ACC. Class, VA, Type) 

30.0 HV Bushing 

a) Rated voltage class kV 

 b) Rated current A  

31.0 LV Bushing 

a) Rated voltage class kV 

 b) Rated current A  

32.0 LV Neutral Bushing  

a) Rated voltage class kV 

 b) Rated current A  

33.0 Maximum flux density 

a) At rated voltage  Wb/M2  

 b) At 110% rated voltage Wb/M2  

34.0 Maximum current density for  

a) HV Winding Amp/mm2  

b) LV Winding Amp/mm2  
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35.0 Magnetising current at rated 

voltage and frequency (% of 
full load current) 

36.0 Rollers 

 a) Type 
b) Unidirectional/ 

Bidirectional 

 c) Quantity   

 d) Gauges   

 e) Longitudinal mm  

 ii) Transverse mm  

37.0 Pressure test withstand  

a) Tank Kg/M2  

b) Radiator and other 
fittings 

Kg/M2  

38.0 Vacuum withstand  

a) Tank mm of  Hg  

b) Radiator and other 
fittings 

mm of  Hg  

39.0 Approximate weight of  

a) Core kg  

b) Windings kg  

c) Tank, Fittings & 
Coolers etc. 

kg  

40.0 Oil kg  

a) Total weight with oil kg 

b) Un-tanking weight 
(core & winding) 

kg  

c) Shipping weight of the 
heaviest package 

kg  

41.0 Quantity of Insulating Oil  

a) Oil in tank  Lts

b) Oil in cooling 
equipment 

Lts

c) Total oil Quantity Lts 

42.0 Dimensions 

42.1 Tank dimensions 

 a) Length mm  
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 b) Breadth mm  

 c) Height mm  

42.2 Shipping dimensions of the 
largest package 

 a) Length mm  

 b) Breadth mm  

 c) Height mm  

43.0 Overall  Dimensions (LxBxH) (mmXmmXmm)  

44.0 Details of tank and other 
material 

a) Thickness of tank side 
plate 

mm

b) Thickness of tank 
bottom plate 

mm

c) Thickness of tank cover 
plate 

mm

d) Thickness of radiator 
sheets

mm

e) Minimum clearance 
height for lifting core and 
winding from tank 

mm

45.0 Positive sequence impedance 
at

 Maximum voltage tap %  

 Minimum voltage tap %

46.0 Zero-sequence impedance at 
principal tap 

%

47.0 Paint Shade 

48.0 Voltage Variation 

49.0 Noise Level 

50.0 Degree of Protection  

 Marshalling Box   

 HV Cable Box   

 LV Flange Enclosure   

51.0 Creepage Distance  

 HV Bushing mm/kV  

 LV Bushing mm/kV  

 Neutral Bushing mm/kV  



� �
                       �TITLE��:�

TECHNICAL�SPECIFICATION�FOR�

OIL�FILLED�SERVICE�TRANSFORMERS�

�

SPECIFICATION  NO. 
  PE-TS-421-302-E001  
VOLUME NO.��:�������II�
SECTION����������:���I�
REV NO. :   00    DATE : 02.02.2018 

SHEET     :   12 of 12�

�
52.0 Material of Winding  

 HV/LV   

53.0 Insulation level separate 
source power frequency 
voltage withstand 

 HV winding (kV RMS)  

 LV winding (kV RMS) 

 HV Bushing   

 LV Bushing   

 Neutral Winding   

54.0 Temperature Class of 
Insulation  

55.0 Over Excitation withstand time 
(sec) 

 100%   

 110%    

 125%   

 140%   

56.0 Thermal Time constant  

57.0 Magnetizing Inrush Current  

58.0 Radiator Details 

 No. of Radiators 

  No. of Flutes 

 Overall Dimensions   

 Radiator sizing calculations 
furnished 

(YES/NO)  
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B0.6.4 Marking and labelling 

Each crate or package is to contain a packing list in a waterproof envelope. 

All items of material are to be clearly marked for easy identification against 

the packing list. 

All cases, packages, etc. are to be clearly marked on the outside to indicate 

the total weight, where the weight is bearing and the correct position of the 

slings and are to bear an identification mark relating them to the appropriate 

shipping documents. 

All stencil marks on the outside of cases are either to be made in waterproof 

material or protected by shellac or varnish to prevent obliteration in transit. 

B0.6.5 Corrosion protection, coating and galvanizing 

This specification shall be used for the corrosion protection of steel 

structures, components, pipings and equipment in general which are 

installed in confined areas (indoors) or outdoors. 

Surface preparation, as well as protective coatings and coating systems are 

based on this specification in order to assure that structural parts of different 

suppliers will get a corrosion protection of similar and high quality. 

Coating material shall only be supplied by manufacturers with international 

experience and their products can be obtained internationally. 

Regarding maintenance work (storage), application and supervision of 

coating work, choice of coating suppliers should be minimized. At any rate, 

similar parts of structures/components (such as structural steel, containers, 

piping, etc.) shall only be coated with products of one individual 

manufacturer. 

The materials and equipment used, the methods of application and the 

quality of work shall at all times be subject to the inspection and approval of 

the Employer or his Representative. 

To mitigate crevice corrosion, the designs and construction of structures and 

equipment shall ensure that no collection of water occurs in crevices which 

could lead to crevice corrosion. 

It is the responsibility of the Contractor to ensure that, for all supplied 

equipment (including that from sub suppliers): 

The protection system is perfectly suitable for the Site conditions and for 
the specific purpose. 

The shop paints provide a sufficient protection during transport, storage 
and erection. 

ANNEXURE-IV
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The shop paints are suitable for handling and erection conditions 

(slinging, Site welding works etc.) and are compatible with the Site 

finishing coats 

All necessary precautions are taken in order to prevent damage to paints 

during storage, handling, welding. 

The necessary repairs are carefully executed as soon as possible. 

The colour RAL number of the finishing coat has been approved by the 

Employer, including identification code for piping. 

S

standard. 

All corrosion protection and coating on site shall be done in a workshop 

specifically for the purpose of the application of corrosion protection and 

coating.   

Codes and standards 
Applicable standards are: 

Product data of coating manufacturer 

DIN 2403 Indication of pipe-lines according to flowing material 

DIN 4762 Surface roughness 

ISO 8503 Surface roughness 

DIN 8201 Part 1-9 tight blasting agents 

DIN 50976 Corrosion protection, hot dip batch galvanizing of single 

 parts, requirements and testing 

DIN 55928 Part 1-9 corrosion protection of structural steel  

 work through protective coatings and topcoats 

ISO 8501 Preparation of steel substrates before application of  

  paints and associated products 

ISO 12944 Paints and varnishes  corrosion protection of steel  

 structures by protective paint systems 

RAL Colour card 

ISO 8501-1 Preparation of steel substrates before application of 

  paints and related products 

SSPC Vol. 1 and 2 Steel structure painting council 

SURFACE PREPARATION AND CLEANING OF SURFACES IN THE SHOP
Prior to blasting, areas have to be cleaned from oil, grease, paint residues, 

splatters, welding splashes and welding slag using a suitable aqueous 

degreaser, or solvent for more severe grease contamination. The cleaning 

Sharp edges have to be rounded off. 

Contaminations caused by salts, acids and alkali solutions shall be 

eliminated by rinsing with water up to a pH value of 6-8. Soluble salt 

contamination is to be tested using the Weber Reilly test method (or similar 

approved) and pH is to be tested using universal indicator paper strips prior 

to continuation with the blasting. 
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The preparation of substrates shall be carried out on the basis of the 

specifications of ISO 12944 part 4 and ISO 8501. The preparation of steel 

before application of paint and related products shall be in line with ISO 

11124 for metallic blast cleaning abrasives and ISO 11126 for non-metallic 

blast cleaning abrasives. No recycled blast grit may be utilised. 

After blasting, an anchor profile of 25 - 50 �m shall be achieved. Blasted 

surfaces have to be provided with a prime coat of the approved coating 

system immediately within 4 hours of blasting. All blasting and priming 

must take place outside of the high humidity periods of the day (i.e. 

maximum relative humidity of 80%). 

Cleaning to be performed on site 
Steel work protected by shop primer after arrival on site must be cleaned of 

salt, sand, oil, etc. before the first coat of paint is applied on site. Shop 

primer damaged during transport must be rectified by blast-cleaning and 

coating before application of the site coats. 

Wood surfaces shall be sanded clean. All nail holes shall be puttied and 

sanded before priming, , unless the specific coating system allows for 

coating onto damp concrete, in which case only with approval from the 

Employer. 

If a protective coating of concrete is required, concrete shall be allowed to 

cure before painting. 

Transport and erection damages, as well as damages which result out of 

additional welding have to be repaired as soon as possible. The damaged 

areas have to be derusted with rotating or steel brushes, abrasive wheels, and 

abrasive blasting according to DIN ISO 8501-1. 

Cleaning of prime and intermediate coats (if required) 
To prevent contamination by mineral oil products, areas with prime and 

intermediate coat have to be treated with suitable cleaning agent. Cleaning 

has to be done free of residues, e.g. with alkaline detergents and thorough 

washing done with fresh water. Rusty spots have to be removed according to 

required purity. Metallic areas which are provided with temporary corrosion 

protection have to be cleaned. No oxidation products shall remain on the 

surface. Further care shall be taken that on hot components, no destructive 

or reaction products will be released when heating which could injure 

insulation. 

Application procedure 
When using the provided coating material, strict adherence to all application 

instructions given in product data of coating manufacturer is necessary. To 

obtain the maximum performance, technical data as well as application 

instructions for the individual coating material have to be strictly followed. 

For a multi-layer coating system each layer has to have a different colour 

shade in order to clearly identify number of coats applied. 
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The last finish coat has to be applied in the specified colour shade. 

All paintings shall be performed according to ISO 12944. The durability of 

 years. 

The interval between applying the different coats has to follow according to 

dust before the next layer will be applied. Prior to applying a further layer, 

the last one has to be repaired. All coatings have to be applied without 

retarding. 

Following application procedures are allowed: 

prime coats by airless spray 

areas like disconnections, angles, corners, etc. which are difficult to be 

reached can be applied by brush or roller 

repair of prime coat by brush 

finish coats 

at works by airless spray, roller or brush 

at site by roller or brush or airless spray. 

When applying coating systems by roller, rollers have to be of kind and 

quality which make an appropriate application possible. 

 to 

be applied. For this procedure, a schedule for control areas has to be 

prepared by the Contractor and coating supplier which corresponds with the 

requirements of the warranty agreement. 

Number and performance of the control areas have to be done in accordance 

with ISO 12944 part 7 and have to be documented in writing. 

No application shall take place either in the condition of the relative 

humidity not within the given limit or in case of poor weather conditions 

such as fog, dust, rain, snow, hail or when it can be assumed that such 

conditions of poor weather will arise within 2 hours after application. 

Temperature of the coated parts has always to be above 5 °C and 3 K above 

dew point. 

All specified dry film thicknesses (DFT) are minimum thicknesses. 

Welding seams executed at site have to be taped with an adhesive tape of 

about 30-50 mm after surface preparation (blasting or manual derusting) and 

prior to application in the manufacturing plant and to be coated with 

stripping coat. 
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Chequered plates, nap plates, etc. have not to be covered with adhesive tape, 

but have to be coated with stripping coat in a dry film thickness of at least 

150 �m.

Edging lines on steel structure have to be taped prior to application and after 

blasting in sufficient width or have to be protected with varnish before 

application. Thickness of prime coat may be 50 �m maximum. 

During repairing works at site on shop-primed structures, it is important that 

different coats will have different colour shades. Numbers of layers have to 

be the same as the original coating system to be used. 

Application of temporary primer on structures which have to be insulated 

has to be in accordance with a sufficient corrosion protection for the period 

of storage respectively erection time. 

Galvanizing 
Galvanizing work shall conform in all respects to ISO 1461 or equivalent 

standards and shall be performed by the hot dip process unless otherwise 

specified. 

It is essential that details of steel members and assemblies which are to be 

hot-dip galvanized should be designed to suit the requirements of the 

process. They should be in accordance with ISO 12944. 

Vent holes and drain holes shall be provided to avoid high internal pressures 

and air locks during immersion and to ensure that molten zinc is not retained 

in pockets during withdrawal. 

Careful cleaning of welds is necessary before welded assemblies are dipped. 

All defects of the steel surface including cracks, surface laminations, laps 

and folds shall be removed in accordance with BS 4360. All drilling, 

cutting, welding, forming and final fabrication of unit members and 

assemblies shall be completed, where feasible, before the structures are 

galvanized. 

The minimum coating thickness shall be as specified in Table 1 of BS 729. 

Structural steel items shall be first grit-blasted to BS 4232, second quality, 

(Sa 2 1/2) or pickled in a bath, and the minimum average coating weight on 

steel Sections 5 mm thick and over shall be 900 g/m2, on steel Sections 2 - 5 

mm thick 600 g/m
2
.

Galvanized contact surfaces to be joined by high-tensile friction-grip bolts 

shall be roughened before assembly so that the required slip factor is 

achieved. Care shall be taken to ensure that the roughening is confined to 

the area of the mating faces. 



8140A01/FICHT-14374282-v21 B0-95 
BIFPCL/EPC-Main Plant/2015/0/ 

Protected slings must be used for off-loading and erection. Galvanized 

work, which is to be stored at the works or on site shall be stacked so as to 

provide adequate ventilation for all surfaces to avoid wet storage staining 

(white rust). 

Small areas of the galvanized coating damaged in any way shall be restored 

by: 

cleaning the area of any weld slag and thorough wire brushing to give a 

clean surface 

The application of two coats of zinc-rich paint, or the application of a low 

melting point zinc alloy repair rod or powder to the damaged area, which 

is heated to 300 °C or the treatment with suitable cold galvanizing paint, 

such as ORAPI n.z.a.b 706. All zinc rich paint used for such repairs must 

contain a minimum of 81% by mass of zinc in the dry film. 

Connections between galvanized surfaces and copper, copper alloy or 

aluminium surfaces shall be protected by suitable tape wrapping.
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