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SECTION-1 
Scope, Bill of Quantity, Specific Technical Requirements 

 

1.0 SCOPE 

 

This technical specification covers the requirements of design, manufacture, testing at works, 

packing and dispatch of 66kV Current Transformers complete with accessories as listed in this 

specification. 

 

 

The specification comprise of following sections: 

 

Section-1: Scope, Specific Technical Requirements and Quantities 

Section-2: Equipment Specification 

Section-3: Project Details & General Specification 

Section-4: Guaranteed Technical particulars (GTP) 

Section-5: Checklist 

 

In case of any conflict between various sections, order of precedence shall be in the same order as 

listed above. 

 

Note: The term ‘Owner’ appearing in this specification shall refer to UPPTCL, the term ‘Purchaser’ 

shall refer to BHEL and the term ‘Contractor’ shall refer to the successful Bidder. 

 

1.1 CUSTOMER / PROJECT DETAIL 

Name of customer: PUNJAB STATE POWER CORPORATION LIMITED (PSPCL) 

Name of Projects: 3X33MW + 1X8MW SHAHPUR KANDI PH-II SWITCHYARD 

 

Refer Section - 3 for Project Details and General Specifications. 

 

 

1.2 SPECIFIC TECHNICAL REQUIREMENTS 

 

1.2.1 As per Section-2. 

 

1.2.2 CT PARAMETERS: 

 

Sl No. Parameters 66kV CT 

1 Nominal voltage (Phase to Phase) [ kVrms] 

 

66 

2 Max. Continuous voltage Um (Phase to Phase) [ kVrms] 

 

72.5  

3 Rated frequency [ Hz ] 

 

50 ± 3% 

4 Rated Short Time current for 3 sec [ kA ] 

 

31.5 
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5 Rated Primary Current [ A ] 

 

800 

6 Rated Extended Primary Current 

 

120% 

7 Rated secondary current [ A ] 

 

1 

8 Minimum creepage Distance (phase to ground) [ mm/kV ] 

 

25 

9 Max temperature rise over design ambient temp 

 

As per IS / IEC 

10 Type of Insulation CLASS A 

11 Number of Terminals All terminals of control circuits 

are to be wired upto terminal box 

plus 20% spare terminals evenly 

distributed on all TBs. 

12 

 

Terminal Box - Ingress Protection IP 55 

  

1.2.3 CORE PARAMETERS 

 

 

1.3 BILL OF QUANTITY: 

                                
Item 

No. 

Description Quantity 

 

01 SUPPLY- CURRENT TRANSFORMER : 72.5KV, 31.5KA FOR 1S, 800A, 

120% EXTENDED RATING 5 CORE SINGLE PHASE CURRENT 

TRANSFORMER  

9 Nos. 

02 SPARES- CURRENT TRANSFORMER : 72.5KV, 31.5KA FOR 1S, 800A, 

120% EXTENDED RATING 5 CORE SINGLE PHASE CURRENT 

TRANSFORMER 

2 Nos. 

 

 

 

 

 

Notes: 

Core 

No. 

Current Ratio  Output 

Burden  

Accura

cy class 

Min. Knee 

Point Voltage 

Vk 

Max. CT 

Secondary 

winding 

resistance 

Max. exciting 

current at Vk/2 

1 800-400-200 /1 A - PS 800-400-200 V 4.0-2.0-1.0 Ω 30 mA 

2 800-400-200 /1 A - PS 800-400-200 V 4.0-2.0-1.0 Ω 30 mA 

3 800-400-200 /1 A 30VA   0.2s      IsF   ≤ 5 - - 

4 800-400-200 /1 A - PS 800-400-200 V 4.0-2.0-1.0 Ω 30 mA 

5 800-400-200 /1 A - PS 800-400-200 V 4.0-2.0-1.0 Ω 30 mA 
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1. Total quantities are subject to change by ±30% at contract stage. 

 

2. The CT’s shall be complete with Hardware (Nut, Bolts and Washers) for Mounting CT on 

structure – 1 set for each CT to be included by bidder in their offer. 

3. CT shall be provided with all accessories/items mentined against sl. No. 9 of clause 2.5 of 

section-2 

 

 
1.4 TESTS 

 

At contract stage, the reports for all type tests as per relevant IS/IEC and additional type tests as per 

technical specification section-2, Anex-1 shall be submitted for end customer (PSPCL) approval. 

The test reports submitted shall be of the tests conducted within last ten years from the date of 

technical bid opening of the present tender.  

 

In the event of any discrepancy in the test reports i.e. any test report not acceptable to customer due 

to any design / manufacturing changes (including substitution of components) or due to non-

compliance with the requirement stipulated in the Technical Specification or any/all additional type 

tests not carried out, same shall be carried out without any additional cost implication to BHEL. 

 
1.5 PACKING 

 

1.5.1 All equipments shall be suitably protected, coated, covered or boxed and crated to prevent 

damage or deterioration during transit, handling and outdoor storage (for a minimum period of 1 

years) at site till the time of erection. While packing all the materials, the limitations from the point 

of view of availability of transportation facilities in India should be taken into account. The Bidder 

shall be responsible for any loss or damage during transportation, handling and storage. 

 

1.5.2 The Bidder shall include and provide for security, protection and packing the equipment so 

as to avoid loss or damage during transport by any mode. 

 

1.5.3 All packing shall allow for easy removal and checking at site. Wherever necessary, proper 

arrangement for attaching slings for lifting shall be provided. All packages shall be clearly marked 

for with signs showing 'UP' and 'DOWN' side of boxes, and handling and unpacking instructions as 

considered necessary. Special precautions shall be taken to prevent rusting of steel and iron parts 

during transit and storage. Gas seals or other methods proposed to be adopted for protection against 

moisture during transit shall be to the satisfaction of the purchaser. 

 

1.5.4 The cases containing easily damageable material shall be very carefully packed and marked 

with appropriate caution symbols i.e. FRAGILE, HANDLE WITH CARE, USE NO HOOKS etc. 

 

1.5.5 Each package delivered under the contract shall be marked by the Bidder at his expense and 

such marking must be distinct (all previous irrelevant marking being carefully obliterated). Such 

marking shall show the description and quantity of contents, the name of consignee and address, the 

gross and net weights of the package, the name of Bidder with a distinctive number of mark 

sufficient for purpose of identification. All markings shall be carried out with such materials as to 

ensure quickness of drying, fastness and legibility. 
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1.5.6 Each Package shall contain a note quoting specifically the name of the Bidder, the number 

and date of contract or order and the name of office placing the contract, nomenclature of the stores 

and include a schedule of parts for each complete equipment giving the parts number with reference 

to the General Arrangement/ Assembly drawing and the quantity of each part, drawing number and 

tag numbers. 

 

1.5.7 All equipment/ material shall be suitably packed for transport, carriage at site and outdoor 

storage during transit. The Bidder shall be responsible for any damage to the equipment during 

transit. The contents of each package shall bear marking that can be readily identified from the 

package list and packing shall provide complete protection from moisture, termites and mechanical 

shocks etc. 

 

1.5.8 Any material found short inside the packing cases shall be supplied by the Bidder without 

any extra cost. 

 

1.5.9 Notwithstanding anything stated in this clause the Bidder shall be entirely responsible for any 

loss, damage or depreciation to the stores. 
 

1.6 DEVIATIONS 

 

The bidder shall list out all the deviations from the specification separately. Offers without specific 

deviations will be deemed to be totally in compliance with the specification and NO DEVIATION 

on any account will be entertained at a later date. 
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SECTION-2 

Equipment Specification 
2.1 General 

 

The current transformers and accessories shall conform to the latest version of IEC 61869-

2/IS 2705.  

 

The external surface of instrument transformer, if made of steel, shall be hot dip galvanized 

as per Section-3.  

 

The instrument transformers provided for control, metering and protective relaying functions 

shall have accuracy ratings and burden capabilities adequate to provide their designated 

functions within the overall accuracy requirements of the systems. 

 

The instrument transformers shall be designed for use in geographic and meteorological 

conditions as given in Section-3. 

 

The specification given below relates to oil filled instrument transformers. 

 

2.2 Constructional Features 

1) The instrument transformers shall be oil filled with porcelain  bushings suitable for outdoor 

service and upright mounting on steel structures 

2) Oil filling and drain plugs, oil sight glass shall be provided for CT .  

The Instrument transformer shall have cantilever strength of not less than 250 kg for       

72.5kV Instrument Transformers. 

3) Instruments transformers shall be hermetically sealed units. Bidder/Manufacturer shall 

furnish details of the arrangements made for the sealing of instrument transformers during 

detailed engineering. 

4) Polarity marks shall indelibly be marked on each instrument transformer and at the lead 

terminals at the associated terminal block. 
 

2.2.1  Terminal box 

 Terminal box shall conforms to the requirements of section-3 

 

2.2.2  Insulating oil 

Insulating oil to be used for instrument transformers shall be of EHV grade and shall 

conform to IS-335 / IEC - 60296 (required for first filling. First filling of oil is in bidder 

scope). 

 

2.2.3  Tank 

The Instrument transformer tank along with top metallic shall be hot dip galvanised or 

painted/Aluminum which are suitable for outdoor application. 
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2.2.4  Lifting arrangement 

Instrument transformer shall be provided with suitable lifting arrangement, to lift the entire 

unit. The lifting arrangement shall be clearly shown in the general arrangement drawing. 

 

2.2.5  Name plate 

Name plate shall conform to the requirements of IEC incorporating the year of manufacture. 

The rated current, extended current rating in case of current transformers shall be clearly 

indicated on the name plate. The rated thermal current in case of CT shall also be marked on 

the name plate. 

 

2.3 Specific technical requirement 

1) Current transformers shall have single primary either ring type, or hair pin type and 

suitably designed for bringing out the secondary terminals in a weather proof (IP 55) 

terminal box at the bottom. PF Terminal for measurement of tan delta and capacitance of 

the unit shall be provided. These secondary terminals shall be terminated to stud type non 

disconnecting terminal blocks inside the terminal box. 

 

               In case of inverted type (Live Tank) current transformers, the manufacturer shall meet 

following additional requirements: 

(i) The primary conductor shall preferably be of bar type meeting the desired 

characteristics. 

(ii) The secondaries shall be totally encased in metallic shielding providing a 

uniform equipotential surface for even electric field distribution. 

(iii) The lowest part of the insulation assembly i.e. insulation at neck shall be 

properly secured to avoid any risk of damage due to transportation stresses. 

(iv) The upper part of insulation assembly resting on primary bar shall be 

properly secured to avoid any damage during transportation due to relative 

movement between insulation assembly & top dome. 

(v) Bellows made of stainless steel shall be used at the top for hermetic sealing of 

CT. 

(vi) Bidder/Manufacturer shall recommend whether any special storage facility is 

required for spare CT. 

 

 

2) Different ratios specified shall be achieved by secondary taps only and primary 

reconnection shall not be accepted. 

 

3) Core lamination shall be of cold rolled grain-oriented silicon laminated steel. 

 

 

4) The expansion chamber at the top of the porcelain insulators should be suitable for 

expansion of oil. 

 

5) Facilities shall be provided at terminal blocks in the marshalling box for star delta 

formation, short circuiting and grounding of CT secondary terminals. 
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6) Current transformer’s guaranteed burdens and accuracy class are to be intended as 

simultaneous for all cores. 

 

7) The current transformer shall be suitable for horizontal transportation. It shall be ensured 

that the CT is able to withstand all the stresses imposed on it while transporting and there 

shall be no damage in transit. 

 

8) The CT shall be so designed as to achieve the minimum risks of explosion in service. 
 

2.4 Tests 

2.4.1 Type tests 

Current transformer shall be type tested as per the requirement of IEC 61869-2/IS 2705 and 

as per Annex-1 

 

2.4.2 Routine tests 

Current transformer shall be subjected to the following routine tests in addition to routine 

tests as per IEC/IS. 

1) Measurement of Capacitance 

2) Oil leakage test 

3) Measurement of tan delta at 0.3, 0.7, 1.0 and 1.1 Um/√3. 

 

 

2.5 Bushings and support insulators 

 

1) Bushings shall be manufactured and tested in accordance with IS: 2099 & IEC-60137 while 

hollow column insulators shall be manufactured and tested in accordance with IEC-

62155/IS:5621. The support insulators shall be manufactured and tested as per IS:2544/IEC-

60168 and IEC-60273. The insulators shall also conform to IEC-60815 as applicable. 

 

2) Support insulators, bushings and hollow column insulators shall be manufactured from high 

quality porcelain. Porcelain used shall be homogeneous, free from laminations, cavities and 

other flaws or imperfections that might affect the mechanical or dielectric quality and shall be 

thoroughly vitrified tough and impervious to moisture. 

 

3) Glazing of the porcelain shall be uniform brown in colour, free from blisters, burrs and similar 

other defects. 

 

4) Support insulators/bushings/hollow column insulators shall be designed to have ample 

insulation, mechanical strength and rigidity for the conditions under which they will be used. 

 

5) When operating at normal rated voltage there shall be no electric discharge between the 

conductors and bushing which would cause corrosion or injury to conductors, insulators or 

supports by the formation of substances produced by chemical action. No radio interference 

shall be caused by the insulators/bushings when operating at the normal rated voltage. 

 

6) Bushing porcelain shall be robust and capable of withstanding the internal pressures likely to 

occur in service. The design and location of clamps and the shape and the strength of the 
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porcelain flange securing the bushing to the tank shall be such that there is no risk of fracture. 

All portions of the assembled porcelain enclosures and supports other than gaskets, which 

may in any way be exposed to the atmosphere shall be composed of completely non 

hygroscopic material such as metal or glazed porcelain. 

 

7) All bushings shall be one piece only and no joints shall be accepted. 

 

8) Porcelain used shall be homogeneous and free from imperfections that might affect the 

mechanical or dielectric quality. 

 

9)  Bushing/CT shall be provided with : 

i. Oil level gauge. 

ii. Oil filling plug and drain valve.  

iii. Tap for capacitance and tan delta test. 

iv.        Pressure relief device 

v. Expansion chamber or other suitable type device for absorbing chamber in the 

volume of oil due to change in temperature. 

vi.        High frequency current surge diverters. 

 

10) Bushings of identical rating shall be interchangeable 

11) No arching horns shall be provided on the bushings. 

12) All ferrous parts shall be hot dip galvanized or zinc plated and passivated. All joints shall be air 

tight. Insulator/bushing design shall be such as to ensure a uniform compressive pressure on the 

joints. 

13) The design of the insulator shall be such that stresses due to expansion and contraction in any 

part of the insulator shall not lead to deterioration. 

14) The Bidder/Contractor shall define the type of insulator as per IEC-60168. 

 

2.5.1 Tests 

 

Bushing shall conform to type tests and shall be subjected to routine tests in accordance with 

IS: 2099 & IS: 2544 & IS: 5621. 

 

 

2.6    Refer attached Annex-1 for CT specification of end customer. 
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SECTION-3 

General Technical Requirements 
 

Refer document General Technical Requirements 
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ANNEXURE-C 
CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) 

TEST  
      
1.           General 

Unless otherwise stipulated, all equipment together with its associated connectors, 

where applicable, shall be tested for external corona (for 400kV & above) both by 

observing the voltage level for the extinction of visible corona under falling 

power frequency voltage and by measurement of radio interference voltage (RIV) 

for 132kV and above.  

2.      Test Levels:  

 The test voltage levels for measurement of external RIV and for corona extinction 

voltage are listed under the relevant clauses of the specification. 

3.      Test Methods for RIV:  

3.1 RIV tests shall be made according to measuring circuit as per International Special 

Committee on Radio Interference (CISPR) Publication 16-1(1993) Part -1. The 

measuring circuit shall preferably be tuned to frequency with 10% of 0.5 Mhz but 

other frequencies in the range of 0.5 MHz to 2 MHz may be used, the measuring 

frequency being recorded. The results shall be in microvolts.  

3.2 Alternatively, RIV tests shall be carried out in accordance with relevant IEC of 

respective equipment or NEMA standard Publication No. 107-1964.  

3.3 In measurement of, RIV, temporary additional external corona shielding may be 

provided. In measurements of RIV only standard fittings of identical type supplied 

with the equipment and a simulation of the connections as used in the actual 

installation will be permitted in the vicinity within 3.5 meters of terminals.  

3.4 Ambient noise shall be measured before and after each series of tests to ensure that 

there is no variation in ambient noise level. If variation is present, the lowest 

ambient noise level will form basis for the measurements. RIV levels shall be 

measured at increasing and decreasing voltages of 85%, 100%, and 110% of the 

specified RIV test voltage for all equipment unless otherwise specified.  The 

specified RIV test voltage for 765kV, 400 kV, 220 KV is listed in the detailed 

specification together with maximum permissible RIV level in microvolts. 

3.5 The metering instruments shall be as per CISPR recommendation or equivalent 

device so long as it has been used by other testing authorities.  

3.6 The RIV measurement may be made with a noise meter. A calibration procedure 

of the frequency to which noise meter shall be tuned shall establish the ratio of 

voltage at the high voltage terminal to voltage read by noise meter.  
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4. Test Methods for Visible Corona  

    

The purpose of this test is to determine the corona extinction voltage of apparatus, 

connectors etc. The test shall be carried out in the same manner as RIV test 

described above with the exception that RIV measurements are not required during 

test and a search technique shall be used near the onset and extinction voltage, when 

the test voltage is raised and lowered to determine their precise values. The test 

voltage shall be raised to 110% of specified corona extinction voltage and 

maintained there for five minutes. In case corona inception does not take place at 

110%, test shall be stopped, otherwise test shall be continued and the voltage will 

then be decreased slowly until all visible corona disappears. The procedure shall be 

repeated at least 3 times with corona inception and extinction voltage recorded each 

time. The corona extinction voltage for purposes of determining compliance with the 

specification shall be the lowest of the three values at which visible corona (negative 

or positive polarity) disappears.  

  

The test to determine the visible corona extinction voltage need not be carried out 

simultaneously with test to determine RIV levels.   

  

However, both test shall be carried out with the same test set up and as little time 

duration between tests as possible. No modification on treatment of the sample 

between tests will be allowed. Simultaneous RIV and visible corona extinction 

voltage testing may be permitted at the discretion of Employer’s inspector if, in his 

opinion, it will not prejudice other test.  

  

5.  Test Records:  
In addition to the information previously mentioned and the requirements specified 

as per CISPR or NEMA 107-1964 the following data shall be included in test report:  

a) Background noise before and after test.  

b) Detailed procedure of application of test voltage.  

c) Measurements of RIV levels expressed in micro volts at each level.  

d) Results and observations with regard to location and type of interference 

sources detected at each step.                      

e) Test voltage shall be recorded when measured RIV passes through 100 

microvolts in each direction.  

f) Onset and extinction of visual corona for each of the four tests required shall 

be recorded. 



SCHEDULE OF GUARANTEED TECHNICAL PARTICULARS 

400 kV 220 kV 132 kV   

CURRENT TRANSFORMERS 
 
1.  Name and address of manufacturer  

2.  Standards applicable  

3.  Type of CT ( Live or Dead Tank Type)  

4.  Rated frequency (Hz)  

5.  Rated voltage Ur (kV)  

6.  Rated current  

i)  Rated continuous current (Amps)  

ii)  Rated extended primary current (Amps)  

7.  Short time thermal current withstand for  
1 sec (kA) 

8.  Dynamic current withstand (kAp)  

9.  1.2/50 micro sec impulse withstand voltage (kVp)  

10.  250/2500 micro sec switching surge  
withstand voltage (dry and wet) (kVp) 

11.  One minute dry and wet power frequency  
withstand voltage (kV rms) 

12.  No. of primary winding  

13.  No. of cores per CT  

14.  Current ratio (for all cores)  

15.  Output Burden (for all cores)  

16.  Accuracy class (for all cores)  

17.  Knee point voltage at different taps (V)  
(for all cores) 

18.  Maximum exciting current at Knee  
point voltage at different ratios ( for all 
cores) (mA) 

19.  Secondary winding resistance for all ratios  
and cores. 

20.  Instrument security factor at different ratios  
for metering cores 

21.  Radio interference voltage at 1.1 Ur/√3  
at 1.0 MHz (Micro Volts) 

22.  Corona extinction voltage (kV rms)  
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23.  Partial discharge level (PC)  

24.  Standard to which oil conforms generally  

25.  Total weight (kg)  

26.  Confirm whether similar equipment are type tested  
and in successful operation for at least 2 years 
ratios (for all cores) (Ohms) 
( Furnish type test report ) 

27.  Overall General arrangement drawing of  
CT is to be enclosed. 
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Project: 3X33MW + 1X8MW SHAHPUR KANDI PH-II 

Customer: PUNJAB STATE POWER CORPORATION LIMITED (PSPCL) 

Contractor: Bharat Heavy Electricals Limited 

Document No. TB-371-316-20, Rev.00 
Technical Specification: 72.5kV Current Transformer 

  

 

                                                                                                                                                                                         SECTION-4 

ANNEXURE – A 
 

SCHEDULE OF TECHNICAL DEVIATIONS 
 
Bidder shall list below all technical deviation clause wise w.r.t. tender specifications: 
 
 
S.No. Section/ Page No. Clause No. Deviation  Reason / Justification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Any deviation not specifically brought out in this section shall not be admissible for any 

commercial implication at later stage. Except to the technical deviations listed in this 

schedule, bidder’s offer shall be considered in full compliance to the tender 

specifications irrespective of any such deviation indicated / taken elsewhere in the 

submitted offer.  

 
 
 

Date:       Tenderer’s Stamp & Signature 
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SECTION 5 

CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFER RETURN 

THIS CHECKLIST AS PART OF THE OFFER DULY SIGNED 
The offer may not be considered if the following information and this Checklist are not enclosed with the Offer. 

 

BHEL ENQUIRY. NO: 

 

 

BIDDER: OFFER REFERENCE: 

A) 
Sl. 

No. 

 

Parameters Data Yes / No Remarks 

1. Applicable Standard IEC: 61869, IS-2705 Yes  

2. Type of CT    

 a) Insulating medium Oil Yes  

 b) Installation Outdoor  Yes  

 c) Mounting  Upright  Yes  

3.1 Earthing Conditions Effectively Earthed Yes  

3.2 Rated Frequency 50 Hz Yes  

3.3 System Voltage 66kV Yes  

3.4 Highest System Voltage 72.5kV Yes  

3.5 Rated current  

 

As per Section-1 Yes  

3.6 Rated short time withstand current 31.5kA 

 

Yes  

3.7 Rated dynamic current withstand 79 KA Yes  

3.8 One minute power frequency 

withstand voltage secondary 

terminal & earth 

5 kV (rms) Yes  

3.9 Minimum Creepage Distance  

 

25 mm/kV Yes  

3.10 a) One min dry and wet power 

frequency withstand voltage 

 

b) Lightning Impulse withstand 

voltage dry and wet (Peak Value) 

 

 

 

 

 

 

 

140kVrms 

 

 

 

±325kVp 

Yes  

Sl. 

No. 

Parameters Data Yes / No Remarks 
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4 CT Core Parameters 

 

As per Tables given in 

Clause 1.2.3 of Section-1  

Yes  

5 Extended Current rating 120% of primary current Yes  

6 Oil filling & Drain Plug and Oil 

Sight glass   

Provided Yes  

7 Max. Temperature rise over design 

ambient temperature 

As per IS/IEC Yes  

8 External surface (if steel) Hot Dip Galvanised  Yes  

 

B) TYPE TESTS  

 

i) Compliance to clause 1.4 of section-1        

            (YES/NO) 

 

C) Filled GTP Attached                     (YES/NO) 

 

 

D) Nil deviation certificate, Annex-A is attached               (YES/NO) 

 

 
 

 

Date:      Signature of the authorized representative of Bidder  

 

Company Seal 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 




