
Name of Project 

Name of Customer 

Name of Item 

(A) 

(B) 

i) 

i) 

ii) 

Note -

TECHNICAL PRE QUALIFICATION REQUIREMENT 

that: 

:- Substation Package- ss02 for Construction of 400kv GIS at Khavda PS-2 (GIS) 
substation under TBCB Route 

Power Grid Corporation of India Ltd. 

:- 400 kV Class Surge Arrester 

TECHNICAL PRE-QUALIFICATION REQUIREMENT 

The manufacturer whose 400 kV* equipment(s) are offered, must have manufactured, type tested (as 
per IS/IEC or equivalent standard) and supplied 345 kV or higher voltage class equipment(s), which are 
in satisfactory operation# for at least two (2) years as on the date of 27/03/2023.

OR 

The manufacturer, who have established manufacturing and testing facilities in India for the offered 
equipment(s) and not meeting the requirement stipulated in (i) above, can also be considered provided 

a) 345 kV or higher Voltage class equipment(s) must have been manufactured in the above Indian 
works & type tested (as per IS/IEC standard) as on the date of 27/03/2023. 
b) Manufacturer has manufactured, type tested (as per IS/IEC or equivalent standard) and supplied 
equipment(s) of 220kV or above voltage class (applicable for 40OkV* equipment), which are in 
satisfactory operation# for at least two (2) years as on the date of 27/03/2023. 

Annexure- TPQR 

c) Warranty obligations for additional warranty of two (2) years over & above the warranty period as 
specified in the biding documents shall be applicable for the entire quantity of the offered 
equipment(s) to be supplied under the contract. Further, contractor shall furnish performance guarantee 
for an amount of 3% of the ex-works cost of the equipment(s)* for the additional warranty period in 
addition to the contract Performance guarantee to be submitted by the contractor. 

OR 

The manufacturer, who have established manufacturing and testing facilities in India for the offered 
equipment(s) based on technological support of a parent company or collaborator and not meeting the 
requirement stipulated in (i) above, can also be considered provided that: 
a) 345 kV or higher Voltage class equipment(s) must have been manufactured in the above Indian 
works & type tested (as per IS/IEC standard) as on the date of 27/03/2023. 

AND 

b) The parent company or collaborator meets the qualifying requirements stipulated under (i) given 
above. A valid collaboration agreement for technology transfer/ license to design, manufacture, test 
and supply the 400kV* Air lnsulated Switchgear (AIS) Equipment(s)* in India, shall be submitted. 
c) The parent company/collaborator shall furnish performance guarantee for an amount of 3% of the 
ex-works cost of such equipment(s) and this performance guarantee shall be in addition to contract 
performance guarantee to be submitted by the contractor. 

Bidder should be manufacturer of the offered Surge Arrester 

1. kV* - means Voltage class of respective equipment as applicable. 
2. Satisfactory operation# - means certificate issued by the Employer/Utility certifying the operation 

without any adverse remark. 

s 2023 
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SUPPORTING DOCUMENTS TO BE ATTACHED 

Sr 

1 

2 

4 

Required Criteria 

Manufacturing 

Supply 

Type Test 
Successful operation# 

Notes (General points): 

Supporting Documents to be submitted by bidder along with 
technical bid 

Approved Drawings / GTP/ Approved Quality Plan and Factory 
Inspection Test Report e.t.c 

Annexure- TPOR 

PO & Dispatch clearance / LR / Material Receipt certificate at site/ 
installation or commissioning certificate e.t.c 

1. Consideration of offer shall be subject to customer's approval of bidder's, if applicable. 

PREPARED BY 

TTR approval from customer / Type Test Report etc. 
Satisfactory operation means certificate issued by the 
Employer/Utility certifying the operation without any adverse 
remark. 

2. Bidder to submit all supporting documents in English. If documents submitted by bidder are in language 
other than English, a self- attested English translated document should also be submitted. 

3. Notwithstanding anything stated above, BHEL reserves the right to assess the capabilities and capacity of 

the bidder to perform the contract, should the circumstances warrant such assessment in the overall interest 

of BHEL. 

4. After satisfactory fulfilment of all the above criteria / requirement, offer shall be considered for further 

evaluation as per NIT and all the other terms of the tender. 

REVEWED BY APPROVED BY 
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SECTION-1 
Scope, Bill of Quantity, Specific Technical Requirements 

 
1.1  SCOPE: 

 
This technical specification covers the requirements of design, manufacture, testing at works, packing 
and dispatch of 336kV Surge Arrestor complete with all accessories like surge counter, insulating base, 
connecting lead and fixing hardware etc. 
In case of any conflict between the technical details mentioned in this section and the 
remaining sections of this document, then Section-1 shall prevail and is to be considered 
as binding requirement. 

 
The equipment is required for the following project: 
 
Name of the customer :  Power Grid Corporation of India Ltd.  
 
Name of the project     : Substation Package- SS02 for Construction of 400kV GIS at 

Khavda PS-2 (GIS) substation associated with 
“Establishment of Khavda Pooling Station-2 (KPS2) in 
Khavda RE parks” under TBCB Route 

Site   : Khavda PS-2, Gujrat 
 
*Note: The terms used in this specification namely, “Employer/Purchaser” refers to 

PowerGrid, “Contractor” refers to successful bidder.  
 
In case of any conflict among the various sections of this specification, the order of precedence 
shall be section 1, section 2 & the section 3. 
 

1.2 BILL OF QUANTITY: 
 

SN. Description  Unit Qty Remark 
1 Supply: 336 kV, 31mm/kV Surge arrester 

(single phase) complete with all accessories 
like corona ring terminal pad, surge 
counter/monitor, insulating base, lugs for 
connecting cable, fixing hardware etc. except 
Terminal connector and insulated connecting 
cable 

Nos. 28 The Surge 
Arresters shall be 
provided with a 
common Junction 
box suitably for a 
set of three (3) 
Surge Arresters of 
each bay 

2 Supply: Terminal connectors suitable for twin 
ACSR conductor 

Nos. 31  

3 Supply: Insulated Copper Rod/Strip or PVC 
Insulated flexible Copper Cable between Surge 
Arrester and surge Monitor (Single length) 

m 150  
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4 Spares: 336 kV, 31mm/kV Surge arrester 
(single phase) complete with all accessories 
like corona ring terminal pad, surge 
counter/monitor, insulating base, lugs for 
connecting cable, fixing hardware etc. except 
Terminal connector and insulated connecting 
cable 

Nos. 02  

5 Spares: Surge Counter/Monitor  Nos. 02  
 
ACCESSORIES REQUIRED :- 

 Note-1- Terminal connector shall be suitable for universal take off. The conductor details for   
terminal connector of Surge arrestor shall be provided after ordering.  

 Note-2- Insulated connecting Cable between Surge Arrestor and Surge monitor shall be supplied in 
single length for all required surge arresters including main and spare items (i.e.  Considering 
individual length of 5 m for 336kV). Please note that connecting lead, lugs and accessories 
shall be provided with each Lightning Arrester.  

Note -3- Total quantity may vary upto ±10% at contract stage. However, for Spares and Accessories, 
overall value shall not exceed 30% of contract value. 

Note -4- Prices of accessories to be included in the equipment price. 
Note -5- If Bidder offers Non-polymer type Surge Arrester, RTV coating as per Technical 

Specification shall be deemed included in Bider scope.  
Note -6- Following Hardware required for each surge arrester: 

I. Inter-Unit Connection within Arrester 
II. Connecting the Arrester to substation structure (Substation Structure in BHEL-Scope) 

III. Connecting the surge counter /monitor to the structure. 
IV. Earthing Hardware 

1.3 SPECIFIC TECHNICAL PARTICULARS: 
 

420 kV class arrester shall be capable of discharging energy equivalent to class  4  of  IEC  
for  a 420  kV  system  on  two  successive  operation followed immediately by 50 Hz 
energisation with a sequential voltage profile as specified below: 

 
650 kVp for 3 peaks 
575kVp for 0.1 Sec 
550 kVp for 1 seconds 
475 kVp for 10 seconds 
 

(A)  Technical parameters  
 

S. No. Parameters    
1 Rated arrester voltage 336 kV 
2 a) Nominal discharge current a) 20kA of 8/20 microsecond wave 
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b) Discharge current at which insulation 
co-ordination will be done. 

b) 20kA of 8/20 microsecond wave 

3 Rated Thermal Energy Rating (Wth) 12kJ/kV (referred to rated arrester 
Voltage) or as decided in operating 
duty test 

4 Continuous operating voltage at 50 deg.C 267 kV (rms) 

5 a) Min. Switching surge residual 
voltage - at 2kA 

b) Max. Switching surge residual 
voltage - at  500A 

a) 670 kVp 
 

b) 650 kVp 

6 Max. residual voltage at 
a) 10kA nominal discharge current 
b) 20kA nominal discharge current  
c) Steep fronted wave residual voltage 

at 20 kA 

 
a) 800 kVp 
b) 850 kVp 
c) 925 kVp 

7 Long duration discharge As per IEC 
8 High current short duration test value (4/10 

micro second wave) 
100 kAp 

9 Current for pressure relief test 63 kA rms    
10 Low current long duration test value (2000 

micro sec) 
 

As per IEC. 

11 Prospective symmetrical fault current
                                               

63kA (rms) for 0.2 Sec.   

12 Pressure relief class 63 kA 
13 Cantilever strength (For 1 minute 

withstand test) 
350 kg 

14 Max. deflection at above Cantilever load 200mm 
15 Repetitive Charge Transfer Rating (Qrs) 2.4 Coulombs 
16 Arrester Classification Station High Duty (SH) 
17 Surge counter should have “NO” Normally 

open Potential free contact which should 
be closed in case of surge. 

Yes 

18 Creepage distance               31mm/kV 
19 Full wave impulse withstand voltage 

(1.2/50 microsec) 
- For arrester housing 

As per latest IEC:60099-4/IS 15086 
part 4 

20 Switching impulse withstand voltage 
(250/2500 micro sec.) dry and wet 
-For arrester housing 

As per latest IEC:60099-4/IS 15086 
part 4 

21 One-minute power frequency dry and wet 
withstand voltage:    

NA 
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-For arrester housing  
 

22 Partial discharge at 1.05 COV       Not exceeding  10pC 
23 Max. radio interference Voltage for 

Frequency between 0.5 MHz and 2 MHz 
 

500  micro volt at 266 kVrms 

 
 
1.3 QUALIFYING REQUIRMENTS:  
 
 As per Annexure-TPQR 
 
1.4 TYPE TESTING, INSPECTION, TESTING & INSPECTION CERTIFICATE: 
 

a. All equipment being supplied shall conform to type tests as per technical specification and 
shall be subject to routine tests in accordance with requirements stipulated under section II. 

b. The reports for all type tests as per technical specification shall be furnished by the Contractor 
along with equipment / material drawings. However, type test reports of similar equipments/ 
material already accepted in POWERGRID shall be applicable for all projects with similar 
requirement. The type tests conducted earlier should have either been conducted in accredited 
laboratory (accredited based on ISO / IEC Guide 25 / 17025 or EN 45001 by the national 
accreditation body of the country where laboratory is located) or witnessed by 
POWERGRID/representative authorized by POWERGRID/representative of Utility 
/representative of accredited test lab/ representative of The National Accreditation Board for 
Certification Bodies (NABCB) certified agency shall also be acceptable. 

 
Unless otherwise specified elsewhere, the type test reports submitted shall be of the tests 
conducted within 10 years from the date of NOA (27.03.2023). In case the test reports are of 
the test conducted earlier than the years specified date of NOA, the Bidder shall repeat these 
test(s) at no extra cost to BHEL/Employer. 
 

c. Further, in the event of any discrepancy in the test reports i.e. any test report not acceptable 
due to any design/manufacturing changes or due to non-compliance with the requirement 
stipulated in the Technical Specification or any/all type tests not carried out, same shall be 
carried out without any additional cost implication to the Employer/BHEL. 

 
1.5 QUALITY PLAN:  
 

Bidder should have POWERGRID approved and valid SMQP by the date of technical bid 
opening. 

  
1.6 DEVIATIONS:  
 

The bidder shall list all the deviation from the specification separately. Offers without specific 
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deviation will be deemed to be totally in compliance with the specification and NO 
DEVIATION on any account will be entertained at a later date. 
 

1.7 DRAWING AND ENGINEERING DOCUMENTS: 
 
Date of Submission of first lot of drawings will be counted only from the date of submission 
of reasonably correct drawings. List of drawings required for technical clearance of 
manufacturing are as follows: 
1. Approved GTP 
2. Approved GA. 
3. Approved Type Test Reports 
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Following are the major changes made in the Technical specification, Section- 
Switchgear - SA, Rev. 12: 
 
Clause No. Major Modification 
1.1, 2.1, 2.4, 2.5 and Annexure-I As per latest IS 15086 part 4/ IEC 60099-4:2014, new 

classification of Surge Arresters added. 

A new concept of arrester classification and energy 
withstand testing is introduced in line with IEC : line 
discharge classification is replaced by a classification 
based on repetitive charge transfer rating (Qrs) as well as 
on thermal energy rating (Wth) and thermal charge 
transfer rating (Qth), respectively. 

Clause 3 

 

1) Construction features of SA classified into Design A 
and Design B as per IEC. Design A for 336kV and 
above SA and Design A/Design B for <336kV SA.  
 

2) Outer insulator of SA shall be either 
Polymer/Porcelain. 

Clause 4.3 Option of PVC insulated flexible copper cable included for 
Surge monitor connection. 

Clause 5.2 Special type tests not specified in IEC 60099-4 /IS are 
specified and other type tests to be carried out as per 
latest IEC/IS. 

 Annexure-I 

 
 

1) LDC replaced with new arrester classification as per 
IEC, Minimum discharge capacity replaced with 
Thermal energy rating, Wth and repetitive charge 
transfer, Qrs added as new parameter.  
 

2) Insulation withstand data shall be as per IEC 60099-
4: 2014 latest edition. 
 

3) Allowable deflection values changed as per cantilever 
strength.  

4) Steep front residual voltage value for 624kV LA 
updated. 

 
 
Notes:  The above is the list of major changes with respect to previous revision (Rev. 11).  
However, bidders are advised to read the entire section for other changes and quote 
accordingly. 
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1. GENERAL 
 

1.1. The Surge arresters shall conform to IS 15086 part 4/IEC: 60099-4 (latest edition) 
except to the extent modified in the specification and shall also be in accordance 
with requirements under Section -GTR. 
 

1.2. The Surge Arrestors shall be designed for use in the geographic and 
meteorological conditions as given in Section-GTR and Section- Project. 
 

2. DUTY REQUIREMENTS 
 

2.1. The surge arresters shall be of Station High Duty (SH) / Station Medium Duty 
(SM) / Station Low Duty (SL) as per requirement and gapless type without any 
series or shunt gaps. 
 

2.2. The surge arresters shall be capable of discharging over-voltages occurring during 
switching of unloaded transformers, reactors and long lines. 

 
2.3. 420 kV class Surge arresters shall be capable of discharging of severe re-

energisation switching surges on a 400kV, 450km long line with Surge impedance 
of 300 ohms and capacitance of 11.986nF/km and over voltage factor of 2.3 p.u. 
Similarly, 800kV class Surge arresters shall be capable of discharging of severe re-
energisation switching surges on a 765kV, 450km line with Surge impedance of 270 
ohms and capacitance of 13 nF/km. 
 

2.4. 420kV class arrester shall be capable of discharging energy equivalent to Station 
High Duty (SH) class of IEC with thermal energy (Wth) of 12 kJ/kV for a 420kV 
system followed immediately by 50 Hz energisation with a sequential voltage 
profile as specified below: 

 
650 kVp for 3 peaks 

575 kVp for 0.1 second 

550 kVp for 1 second 

475 kVp for 10 seconds 
 
800kV class arrester shall be capable of discharging energy equivalent to Station 
High Duty (SH) class of IEC with thermal energy (Wth) of 13 kJ/kV for an 
800kV system followed immediately by 50 Hz energisation with a sequential 
voltage profile as specified below: 
 

1000 kVp for 3 peaks 

910 kVp for 0.1 second 

885 kVp for 1 second 

866 kVp for 10 seconds 
 

2.5. 245/145 kV class arrester shall be capable for discharging energy equivalent to 
Station Medium Duty (SM) class of IEC with thermal energy (Wth) of minimum 
7 kJ/kV for 245/145 kV system followed by procedure as per IEC. 
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2.6. The surge arresters shall be suitable for withstanding forces as defined in Section-

GTR. 
 

2.7. The reference current of the arresters shall be high enough to eliminate the 
influence of grading and stray capacitance on the measured reference voltage. 

 
2.8. The surge arresters are being provided to protect the following equipment whose 

insulation levels are indicated in the table given below: - 
 
Equipment to 
be protected 

Lightning 
Impulse (kVp) 
for 800 kV 
system 

Switching 
surge(kV) 
for 800 kV 
system 

Lightning 
impulse(kVp) 
for 420 kV 
system 

Switching 
surge(kV) 
for 420 kV 
system 

Lightning 
impulse 
(kVp) for 
245 kV 
system 

Lightning 
Surge 
(kVp) for  
145 kV 
system 

Power 
transformer 

+ 1950 + 1550 +1300 +1050 +950 + 550 

 
Reactor 

+ 1950 + 1550 + 1300 +1050 + 950 + 550 

Instrument 
Transformer 

+ 2100 +1550 +1425 +1050 + 1050 +650 

CB/Isolator 
Phase to 
ground 

+ 2100 + 1550 +1425 +1050 + 1050 + 650 

CB/Isolator 

Across open 
contacts 

+ 2100 (- 
/+457) 

+ 1140 (- 
/+653) 

+1425 (- 
/+240) 

+ 900 (- 
/+345) 

+1050 (for 
CB) 
+ 1200 (for 
Isolator) 

+ 750 (for 
Isolator) 

 
2.9. The duty cycle of CB installed in 800/420/245/145 kV System of the Employer shall 

be O-0.3 sec-CO-3 min-CO. The Surge Arrester shall be suitable for such circuit 
breaker duties in the system. 

 

3. CONSTRUCTIONAL FEATURES 
 

The features and constructional details of surge arresters shall be in accordance 
with requirement stipulated hereunder: 
 

3.1. The non-linear blocks shall be of sintered metal oxide material. These shall be 
provided in such a way as to obtain robust construction, with excellent mechanical 
and electrical properties even after repeated operations. 
 

3.2. The surge arrester offered shall be of Design A (for 336kV and above SA) and 
Design A/Design B for <336kV SA. 

 
a. Design A type arresters must be fitted with pressure relief devices suitable 

for preventing violent failure of insulator housing and providing path for flow 
of rated fault currents in the event of arrester failure.  
 

b. Design B arrester should be embedded, all the components free of 
bubbles and gaps thus preventing partial discharge and moisture 
ingress. This type of design must have ability to control the cracking or 
tearing open of housing due to arc action and thereby avoiding violent 
shattering. 
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3.3. Outer insulator of surge arrester shall be porcelain/polymer conforming to 

requirements stipulated in Section-GTR. Terminal connectors shall conform to 
requirements stipulated under Section-GTR. The outer insulator housing shall be so 
coordinated that external flashover will not occur due to application of any impulse 
or switching surge voltage upto the maximum design value for arrester. Arresters 
shall not fail due to arrester insulator contamination. 
 

3.4. Seals (for design A arresters) shall be provided in such a way that these are 
always effectively maintained even when discharging rated lightning current. 
 

3.5. The end fittings shall be made of corrosion proof material and preferably be 
nonmagnetic. 
 

3.6. The name plate shall conform to the requirements of IEC incorporating the year of 
manufacture. 
 

3.7. The following details shall be furnished for quality checks: 
 

a. The heat treatment cycle details along with necessary quality checks used 
for individual blocks and insulation layer formed across each block. 
 

b. Metalizing coating thickness for reduced resistance between adjacent discs. 
 

3.8. The manufacturer will submit Data for rejection rate of ZnO blocks during 
manufacturing/operation for the past three years. 
 

3.9. The sealing arrangement (for design A arresters) of the Surge Arrester stacks 
shall be done incorporating grooved flanges with the O-rings/elliptical cross-section 
gaskets of Neoprene or Butyl rubber. 
 

3.10. Arresters shall be of hermetically sealed units, self-supporting construction, 
suitable for mounting on tubular support structures. However, 765 kV Surge 
Arrester shall be suitable for mounting on lattice type support structures. 
 

3.11. For 624kV Surge arresters, number of stacks shall be three (3). The FRP tube 
outer diameter shall be 300mm (min) and FRP tube thickness shall be 25mm (min). 

4. FITTINGS AND ACCESSORIES 
 

4.1. Arresters shall be complete with insulating base having provision for bolting to flat 
surface of structure. 

 
4.2. Self contained discharge counters, suitably enclosed for outdoor use and requiring 

no auxiliary or battery supply for operation shall be provided for each single pole   
unit along with necessary connection arrangement. Suitable leakage current meters 
should also be provided. The reading of milliammeter and counters shall be visible 
through an inspection glass panel. The terminals shall be robust and of adequate 
size and shall be so located that incoming and outgoing connections are made with 
minimum possible bends. The surge counter shall be provided with a potential free 
contact rated for 220 Volt (DC) which shall close whenever a surge is recorded by 
the surge monitor. Necessary arrangement shall be provided for extending the 
contact information to Substation Automation System/RTU. 
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4.3. Surge monitor consisting of discharge counters and milliammeters should  be  
suitable  to  be  mounted  on  support  structure  of  the arrester and should be 
tested for IP66 degree of protection. The standard supporting structure for surge 
arrester should be provided with a mounting pad, for fixing the surge monitor. The 
surge monitor should be suitable for mounting on this standard insulating mounting 
pad. Also all nuts, bolts, washers etc. required for fixing the surge monitor shall be 
supplied by the Contractor. The arrangement for Surge Monitor enclosure fixing to 
the structure shall be at its rear/bottom. Connection between the Surge Arrester 
base and Surge Monitor shall be through a 2.0 m (minimum) long insulated copper 
rod/strip of at least 75 sq.mm cross sectional area or PVC insulated flexible 
copper cable of at least 70 Sqmm. The cable shall be terminated at rear/bottom 
side of the Surge Monitor. The gaskets of the surge monitors shall be of Neoprene, 
Butyl or equivalent material. 
 

4.4. Grading/corona rings shall be provided on each complete arrester unit, as required. 
Suitable terminal connectors shall be supplied by the Contractor. 

 

5. TESTS 
 

5.1. In accordance with the requirements stipulated under Section-GTR, the surge 
arresters should have been type tested as per latest IEC/IS and shall be subjected 
to routine and acceptance tests in accordance with latest IEC/IS. 

 
5.2. Test reports for all type tests as per latest IS 15086 part4/IEC-60099-4 including 

following additional type tests shall also be submitted for the Employer’s review: 
 

a. Seismic withstand test as per Annexure-B of Section-GTR. 
 

b. Corona Extinction Voltage test as per Annexure-A of Section-GTR. 
 

c. Cantilever test on complete arrester as per requirement of Annexure-I. 
 

5.3.  (a)   Acceptance Tests: 

 
a. Measurement of power frequency reference voltage of the arrester units. 

 
b. Lightning Impulse Residual voltage on arrester units as per IEC. 

 
c. Internal Ionisation or partial Discharge test.  

 
(b)    Special Acceptance Test: 

 

a. Thermal stability test on three sections as per IEC Clause 9.2.2. 
 

b. Aging test for Zinc oxide blocks is to be carried out on 3 samples for 72 
hours at maximum continuous over voltage (MCOV) and at a temperature of 
115°C. Acceptance norm being Ir (resistive current)/watt loss shall remain or 
decrease at the end of 72 hrs from the value taken after 1 hour of start of 
test. 
 

c. Watt loss test.  
 

 

3357260
Text Box
4.5 The Surge Arresters shall be provided with a common Junction box suitably for a set of three (3) Surge Arresters of each bay for extending the contact information of surge counter to SAS
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(c)   Routine Tests: 

 

a. Sealing test: Water dip test at 1.5m depth from top of Surge Arrestor for 30 
minutes shall be performed during assembly of Surge Arrester stacks 
(followed by other routine tests, i.e. P.D. Measurement, Reference Voltage, 
Residual Voltage & IR measurement). 
 

b. Measurement of reference voltage. 
 

c. Residual voltage test of arrester unit. 
 

d. Internal Ionisation test or partial discharge test. 
 

e. Verticality check on completely assembled Surge arresters as a sample test 
on each lot. 

 
(d)    Routine Tests on Surge Monitors: 

 
a. The Surge monitors shall be connected in series with the test specimens 

during residual voltage and current impulse withstand tests to verify efficacy 
of the same. Additional routine/ functional tests with one 100A and 10kA 
current impulse (8/20 micro sec.) shall also be performed on the Surge 
monitor. 
 

b. Surge monitors shall be routinely tested for water dip test at 1.5m depth for 
30 minutes.  No water vapours shall be visible on the monitor glass. 

 
(e)    Routine Tests on insulators 

 

All routine tests shall be conducted on the hollow column insulators as per 
IEC 62155. Polymer housing shall be tested in accordance to IEC-61462. 

 

6. MANDATORY SPARES 
 

Bidder shall include in his proposal mandatory spares as mentioned in the Bidding 
Documents. 

7. TECHNICAL PARAMETERS  
 

The technical parameters shall be as per enclosed Annexure-I. 
 

8. PRE-COMMISSIONING TESTS 
 

8.1. An indicative list of tests is given below: 
  

a. Operation check of LA counters. 
 

b. Insulation resistance measurement 
 

c. Capacitance and Tan delta measurement of individual stacks. 
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d. Third harmonic resistive current measurement (to be conducted after 
energisation.) 

 
8.2. Contractor shall perform any additional test based on specialties of the items as per 

the field Q.P./Instructions of the equipment manufacturer or Employer without any 
extra cost to the Employer. The Contractor shall arrange all instruments required for 
conducting these tests along with calibration certificates at his own cost. 
 

8.3. For pre-commissioning procedures and formats for Surge Arresters, Doc.No.: 
CF/SA/08/R-4 dtd-01/04/2013 under POWERGRID Document no. D-2-01-03-01-04 
will be reference document. This document will be available at respective sites and 
shall be referred by the contractor. 
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ANNEXURE-I 
 

Technical Parameters for 765kV, 400kV, 220kV and 132kV Surge Arresters (with 
Polymer/Porcelain Housing) 
 

Sl. 
No. 

Description Unit 800kV SA 420kV SA 245kV SA 145kV SA 

1 Nominal System 
Operating voltage 

kV, rms 765 400 220 132 

2 Rated frequency Hz 50 50             50 50 

3 No. of Poles No. 1 1 1 1 

4 Design ambient 
temperature 

°C 50 50             50 50 

5 Rated arrester 
voltage 

kV 624 336 216 120 

6 Continuous 
operating voltage at 
50 deg.C 

kV 490 267 168 102 

7 Nominal discharge 
current 

 20 kA of 8/20 
microsecond 

wave 

20 kA of 8/20 
microsecond 

wave 

10 kA of 8/20 
microsecond 

wave 

10 kA of 8/20 
microsecond 

wave 

8 Discharge current at 
which insulation 
co-ordination will 
be done 

 20 kA of 8/20 
microsecond 
wave 

20 kA of 8/20 
microsecond 
wave 

10 kA of 8/20 
microsecond 
wave 

10 kA of 8/20 
microsecond 
wave 

9 Rated thermal 
energy rating 
Wth  

kJ/kV 
of rated 
arrester 
voltage 

13kJ/kV 12kJ/kV 7kJ/kV  7kJ/kV  

10 Repetitive charge 
transfer rating Qrs 
in coulombs  

C  3.6C  2.4C  1.6C  1.6C  

11 Max. switching 
surge residual 
voltage 

kVp 1180 (at 1kA) 
1220 (at 2kA) 

670(at 2kA) 
650 (at 
500A) 

500 (at 1kA) 280 (at 1kA) 

12 Max. residual voltage at 

i) 5kA kVp - - 560 310 

ii) 10 kA nominal 
discharge current 

kVp - 800 600 330 

iii) 20 kA nominal 
discharge current       
 
 
        
 
 

kVp 1480 850 - - 

iv) Steep fronted wave 
residual voltage at 
20 kA 

kVp  1650 925 - - 

13 Arrester 
classification  

 Station High 
duty(SH)  

Station High 
duty(SH)   

Station 
Medium duty 
(SM)   

Station Medium 
duty(SM)   

14 High current short 
duration test 
value(4/10 micro 
second wave) 

kAp 100 100 100 100 

15 Current for pressure 
relief test 

kA rms 63 40 / 50 / 63 
(as 
applicable) 

40 / 50 (as 
applicable) 

40 

6192661
Text Box

6192661
Text Box
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Sl. 
No. 

Description Unit 800kV SA 420kV SA 245kV SA 145kV SA 

16 Low current long 
duration test value 

As per IEC 

17 Insulation Level 
 
 
 
 

a) Full wave impulse withstand voltage (1.2/50 microsec.) 
 

 

 

  

i) Arrester Housing kVpeak As per latest 
IEC:60099-
4/IS 15086 
part 4 

 As per latest 
IEC:60099-4/IS 
15086 part 4 

As per latest 
IEC:60099-4/IS 
15086 part 4 

As per latest 
IEC:60099-4/IS 
15086 part 4 

b) Switching impulse withstand voltage (250/2500 micro-second)  dry/wet 
i) Arrester Housing kV 

peak 
As per latest 
IEC:60099-
4/IS 15086 
part 4 

As per latest 
IEC:60099-4/IS 
15086 part 4 

-NA- -NA- 

c) One minute power frequency dry/wet withstand voltage 
i) Arrester Housing kV rms  

-N/A- 
 
-NA- 

 
As per latest 
IEC:60099-4/IS 
15086 part 4 

 
As per latest 
IEC:60099-4/IS 
15086 part 4 

 18 Max. radio 
interference 
voltage for 
frequency between 
0.5 MHz and 2 
MHz. in all 
positions 

micro 
volts 

2500 at 508 
kVrms 

500 at 266 
kVrms 

500 at 156 
kVrms 

500 at 92 
kVrms 

19 Minimum 
Creepage distance 

mm As per 
Section-GTR 

As per 
Section-GTR 

As per 
Section-GTR 

As per 
Section-GTR 

20 Cantilever 
Strength (for 1 
minute withstand 
test) 

kg 500 350        150 150 

21 Maximum 
deflection at above 
cantilever load 

mm 200 200      125  50 

22 Seismic 
acceleration 

 As per 
IS:1893 

As per 
IS:1893 

--- --- 

23 Partial 
Discharge at 
1.05 COV 

 ≤ 10pC ≤ 10pC ≤ 10pC ≤ 10pC 

24 System 
neutral 
earthing 

 Effectively 
     Earthed 

Effectively 
     Earthed 

Effectively 
     Earthed 

Effectively 
Earthed 

 

Note: The above insulation levels are applicable for altitude up to 1000 meters above 
M.S.L.  For higher altitudes, suitable correction factor as per relevant IEC shall be 
applied. 
 
 
 
 
 
 
 
 
 
 
 
 

6192661
Text Box

6192661
Text Box

6192661
Text Box

6192661
Text Box

6192661
Text Box
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SECTION-3

PROJECT DETAILS & GENERAL SPECIFICATION
---------------------------------------------------------------------------------------------------------

SITE INFORMATION
Sl Particular Details

a) Owner Power Grid Corporation of India Ltd. 
(POWERGRID)

b) Customer Power Grid Corporation of India Ltd. 
(POWERGRID)

c) Project Title Substation Package- SS02 for Construction of 
400kV GIS at Khavda PS-2 (GIS) substation
associated with “Establishment of Khavda Pooling 
Station-2 (KPS2) in Khavda RE parks” under 
TBCB Route

d) Location: Location of the Substation - The location of substation is 
indicated below

SL Name of Substation Name of State Nearest Rail Head
1 Khavda PS-2 Gujarat Bhuj

e) Transport Facilities As above
SITE CONDITIONS

a) Max. ambient air
temp.

50�C

b) Min. ambient air 
temp.

0�C

c) Max. design 
ambient 
emp.

50�C

d) Design reference 
temp.

50�C

e) Average Humidity Max. 100%
Special 
corrosion 
conditions 

YES, Coastal Area Consideration is
applicable

f) Solar Radiation As per applicable code, minimum 1.2kW/
sqmtr

g) Atmospheric UV 
radiation 

High

h) Altitude above sea 
level 

Less than 1000 meter above mean sea 
level (MSL)

i) Pollution Severity High Pollution level (Coastal Area)
j) Seismic Zone As per IS 1893 (Part 1)

[1]
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WIND DATA
Wind Zone As per IS-875 (Part 3)
Average No. of 
thunderstorm days 
per annum 

As per IS

KPS2 (GIS) substation is situated in coastal area. Hence, all the 
specifications defined for coastal area in various sections of Technical 
Specifications shall be applicable for KPS2 (GIS) substation.

Fault Level & current ratings:

SL Name of Substation Fault level 
1 Khavda PS-2 (GIS) 63KA for 1 sec.

SL Name of Substation Current ratings
1 Busbar 4000A
2 Line Bay 3150A
3 ICT Bay 3150A
4 Reactor Bay 3150A

Minimum 
Creepage 
Distance

31mm/kV

The bus 
switching 
schemes 

One & half breaker scheme

ENCLOSED – “SECTION-GTR (GENERAL TECHNICAL REQUIREMENT) REV.15”
FOR DETAILS OF GENERAL TECHNICAL SPECIFICATION.

PLEASE READ TERMINOLOGY AS FOLLOWS

1. Read "GTR" as "Section-3 of technical specification"
2. Read "Powergrid" as "BHEL/Powergrid".
3. Read "Employer" as "Powergrid".
4. Read "Contractor" as bidder

[2]
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TECHNICAL SPECIFICATION 
SECTION-GENERAL TECHNICAL REQUIREMENTS 

 

 
 

 
 
 

 

 
( ) 
Power Grid Corporation of India Limited 
(A Government of India Enterprises) 
 
 

 

Document No.: C/ENGG/SPEC/GTR (Rev.15) December 2020 

Instruction for Bidder -  
1. Read "GTR" as "Section-3 of technical specification" 
2. Read "Powergrid" as "BHEL/Powergrid". 
3. Read "Employer" as "Powergrid". 
4. Read "Contractor" as Bidder

' 
SECTION-3 
'

[3]
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SPECIFIC REQUIREMENT’S (Section- Project) 
C/ENGG/SPEC/SEC-PROJECT/SPECIFIC REQUIREMENT   REV NO 06 

 

    Page 10 of 13 
 

66. Section Switchyard 
Erection Rev 10 

 
New Clause No. 21 

Connection arrangement of 765kV equipment’s shall be done  
as per the conceptual drawing (Drawing No. C/ENGG/SS/CONCEPTUAL 765KV 
BAY CONNECTIONS, Rev-01) enclosed as Annexure-S1of this Section. 
 

67. Section Switchyard 
Erection Rev 10 

 
New Clause No. 22 

For connection to HV bushing of LT Transformer, insulated copper rod/strip of at 
least 75 sq.mm cross sectional area shall be used.  
 
 

68. Section Switchyard 
Erection Rev 10 

 
New Clause No. 23 

23.0 VISUAL MONITORING SYSTEM (if specified in BPS) 
 
Visual Monitoring System for watch and ward of substation premises shall be 
provided for area under present scope as per Annexure-S7 
 
 

69. Section: GTR Rev 
15 

 
Clause No. 
24.16(ii)(b) 

Contractor shall furnish performance guarantee for an amount of 3% of the ex-works 
cost of the equipment (s)* and this performance guarantee shall be in addition to the 
contract performance guarantee to be submitted by the contractor. 

70. Section: GTR Rev 
15 

 
New Clause 

Clause No. 24.21 

Technical Requirement for  220/132/66 kV* level GIS/Hybrid GIS/MTS  
Equipment:  

 
(i) The manufacturer whose 220/132/66 kV* level GIS/Hybrid GIS/MTS 

bays are offered must have designed, manufactured, type tested** (as per 
IEC or equivalent standard), supplied and supervised erection & 
commissioning of at least two (2) nos. Gas Insulated Switchgear (GIS) 
circuit breaker bays@ of 220/110/66kV* or above voltage class in one (1)  
Substation or Switchyard during the last seven (7) years and these bays 
must be in satisfactory operation# for at least two (2) years as on the date 
of NOA.  
 

(ii) Alternatively, the manufacturer, who have established manufacturing 
and testing facilities in India and not meeting the requirement stipulated 
in (i) above, can also be considered provided that  

 
a) Atleast one no. 220/110/66kV* or above voltage level GIS Circuit Breaker 

bay@ must have been manufactured in the above Indian works based on the 
technological support of the Collaborator(s) and either supplied or type 
tested the above GIS bay (as per IEC or equivalent standard) as on the date 
of NOA. 
 

b) The collaborator(s) meets the requirements stipulated in (i) above. A valid 
collaboration agreement for technology transfer/license to design, 
manufacture, test and supply 220/110/66*kV or above voltage level GIS 
equipment in India shall be submitted.  
 

c) The Collaborator(s) shall furnish performance guarantee for an amount of 
3% of the ex-works cost of such equipment(s) and this performance 
guarantee shall be in addition to Contract Performance Guarantee to be 
submitted by the bidder. 
 

Note:  

1. (*) voltage class of respective equipment as applicable 
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SPECIFIC REQUIREMENT’S (Section- Project) 
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2. (@)  For the purpose of technical requirement, one no. of circuit 
breaker bay shall be considered as a bay used for controlling a line or 
a transformer or a reactor or a bus section or a bus coupler and 
comprising of at least one circuit breaker, one disconnector and three 
nos. of single phase CTs / Bushing CTs. GIS means SF6 Gas insulated 
Switchgear. 
 

3. Experience with combination of GIS CB bay/Hybrid GIS CB Bay/MTS CB 
Bay is also acceptable if supply of only Hybrid/MTS equipment is envisaged. 
Hybrid GIS means outdoor SF6 Gas insulated switchgear connected to 
outdoor Air insulated bus-bar System (AIS bus-bars System), MTS means 
outdoor SF6 Gas insulated Mixed Technology Switchgear connected to 
outdoor AIS bus bar system. 
 

4. (**) Type test reports of the collaborator/ parent company/ subsidiary 
company/ group company shall also be acceptable 
 
 

71. Section: Lighting 
System Rev 07 

 
New Para under 
Clause No. 2.1 

Wherever, Indoor Illumination of building is specified as LS/Lot/SET item 
in BPS, illumination shall be provided using fixture types as specified in 
Annexure-I of Section: Lighting System. However, contractor shall submit 
lighting design calculation for deciding the number of fixtures in each 
building/room. Following Average lux (at working plane of height 1.2 
Mtrs from floor level) levels to be maintained for design of illumination 
system: 

S.No. Building/Room Type Average Lux 
Level to be 
maintained  

1 Control Room /Station-In charge Room 
/Administrative Room/Conference 
Room / Switchyard Panel Room/ GIS 
Relay Panel Room 

300 Lux 

2 Electronic Test Lab 250 Lux 

3 GIS Hall/ Battery Room/ACDC & 
DCDB Room 

200 Lux 

4 AHU Room/GIS Store Room/ Pantry 
/Reception/ FFPH Building 

150 Lux 

5 Corridor/ Toilets 100 Lux 

6 Periphery of the Building  50 Lux 

7 Any other room/building 200 Lux 

The minimum lux level to average lux level ratio should not be less than 
0.6 (i.e Emin/Eav> 0.6). The maintenance factor for indoor illumination 
design shall be considered as 0.8.  
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All required items /equipment /fixtures/ panels/ receptacles/ switches/ 
switchboards/ fans etc. for Illumination of Control Room Building, GIS 
Building, FFPH, SPR, Security Hut etc. (as applicable) are deemed to be 
included under corresponding LS/Lot/SET item of BPS. 
 

72. Section Fire 
Protection Rev 06 

 
New Clause No. 

2.06.05 

For new substation, Fire Fighting LT Boards (AC & DC) and Annunciation 
panels (for FFPH & Control Room Building), shall have number of feeders, 
annunciation windows, zone-alarm modules (as applicable) required for 
entire present & specified future scope of the substation.  

73. Section GTR Rev 
15 
 

New Para under  
Clause no. 8.3.2 

Wherever references to SFQP is made in Technical Specifications, it shall 
be the latest edition/revision of the same uploaded up to seven (7) days 
prior to the actual date of bid opening. 

74. Section GTR Rev 
15 
 

New Clause No. 
4.7 

Planning and Designing in purview of Vulnerability Atlas of India 
 
Vulnerability Atlas of India (VAI) is a comprehensive document which 
provides existing hazard scenario for the entire country and presents the 
digitized State/UT wise hazard, maps with respect to earthquakes, winds 
and floods for district wise identification of vulnerable areas. It also 
includes additional digitized maps for thunderstorms, cyclones and 
landslides. The main purpose of this Atlas is its use for disaster 
preparedness and mitigation at policy planning and project formulation 
stage. 
 
This Atlas is one of its kind single point source for the various stakeholders 
including policy makers, administrators, municipal commissioners, urban 
managers, engineers, architects, planners, public etc. to ascertain proneness 
of any city/ location/ site to multi-hazard which includes earthquakes, 
winds, floods thunderstorms, cyclones and landslides. While project 
formulation, approvals and implementation of various urban housing, 
buildings and infrastructures schemes, this Atlas provides necessary 
information for risk analysis and hazard assessment. 
 
The Vulnerability Atlas of India has been prepared by Building Materials 
and Technology Promotion Council under Ministry of Housing and Urban 
Affairs, Government of India and available at their website 
https://www.bmtpc.org/. It is mandatory for the bidders to refer 
Vulnerability Atlas of India for multi-hazard risk assessment and include 
the relevant hazard proneness specific to project location while planning 
and designing the project in terms of: 
 

i) Seismic zone for earthquakes, 
ii) Wind velocity 
iii) Area liable to floods and Probable max. surge height 
iv) Thunderstorms history 
v) Number of cyclonic storms/ severe cyclonic storms and max 

sustained wind specific to coastal Region 
vi) Landslides incidences with Annual rainfall normal 
vii) District wise Probable Max. Precipitation 
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FOREWORD 

GENERAL REQUIREMENT 

Clause 2.1 (a) of Section GTR, Rev-15 is amended as below:  

"All equipment/materials/items, as per Annexure-K (Rev 01), as applicable under present scope of 

works, shall be procured and supplied from domestic manufacturers only with Minimum Local 

Content for individual items as listed in the above annexure.  

Any imported equipment/material/item/parts/component (comprising of embedded systems) to be 

supplied under the contract shall be tested in the certified laboratories to check for any kind of 

embedded malware/trojans/cyber threats and for adherence to Indian Standards as per the directions 

issued by Ministry of Power/Govt. of India from time to time. In case of such import from specified 

"prior reference" countries, the requirement of prior permission from the Govt. of India including 

protocol for testing in certified and designated laboratories by Ministry of Power/Govt. of India shall 

also be complied with by the contractor.  

The bidder/contractor shall list out the products and components producing Toxic e-waste under the 

contract and shall furnish to the Employer the procedure of safe disposal at the time of closing of the 

contract."  (BHEL ref - 9.20) 

 

##  Bidder's scope indicated in Section-1 of technical specification shall supersede clause 2.5 & 

2.6

##

[8]
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3.0 STANDARDS 

4.0  SERVICES TO BE PERFORMED BY THE EQUIPMENT BEING FURNISHED 

# If indicated in Section-1"

#

##

[9]
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System Parameter  

765kV, 400kV & 220kV System 

SL 
No 

Description of 
parameters 

 

765kV  
System 

400kV  
System 

220kV 
System 

[10]
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SL 
No 

Description of 
parameters 

 

765kV  
System 

400kV  
System 

220kV 
System 

 132kV, 66kV, 52kV , 33kV & 11kV System  

SL 
No 

Description of 
parameters 
 

132 kV 
System 

66kV 
System 

52 kV 
System 

33 kV 
System 

11kV 
System 

[11]
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SL 
No 

Description of 
parameters 
 

132 kV 
System 

66kV 
System 

52 kV 
System 

33 kV 
System 

11kV 
System 

 

 

 
Annexure-A Annexure-B

 

 

5.0 ENGINEERING DATA AND DRAWINGS 

Annexure-E

5.3 Drawings

[12]
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5.7 Approval Procedure 

Please refer activity schedule attached 

in commercial terms of tender 

specification.

[13]
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NOTE : 

Annexure–D

6.0 MATERIAL/ WORKMANSHIP 
6.1 General Requirement

[14]
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6.2 Provisions For Exposure to Hot and Humid climate
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6.2.1 Space Heaters

6.2.2 FUNGI STATIC VARNISH

6.2.3   Ventilation opening 

6.2.4    Degree of Protection        

6.3 RATING PLATES, NAME PLATES AND LABELS

 

[16]
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6.4 FIRST FILL OF CONSUMABLES, OIL AND LUBRICANTS

7.0 DESIGN IMPROVEMENTS / COORDINATION 

8.0 QUALITY ASSURANCE PROGRAMME   

[17]
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Quality Assurance Documents 

i) 

ii) 
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8.3  INSPECTION, TESTING & INSPECTION CERTIFICATE  

  

Annexure-F

Annexure-G

 Levels

Level –I  

Level – II

[19]
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Level - III

Level – IV
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8.3.22  For EHV transformers/reactors
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9.0 TYPE TESTING & CLEARANCE CERTIFICATE 
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Substation Package SS02 associated with Establishment of Khavda Pooling Station-2 (KPS2) in 
Khavda RE Park through Tariff Based Competitive Bidding (TBCB) route prior to RfP bid 
submission by POWERGRID to BPC [Spec No: TBCB/Khavda/KPS2/400kV/GIS/G5] 

 

Page 1 of 2 

Sl. 
No. 

Clause/ 
Drg. No. 

Existing 
provision 

Amended provision 

Volume-II ( Technical Specifications)
1 

 

 

S. 
No
.  

reference 9.23,   Section Project   

[24]
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Khavda RE Park through Tariff Based Competitive Bidding (TBCB) route prior to RfP bid 
submission by POWERGRID to BPC [Spec No: TBCB/Khavda/KPS2/400kV/GIS/G5] 
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10.0      TESTS 
10.1    Pre-commissioning Tests

10.2 Commissioning Tests 
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PRECOMMISSIONING, COMMISSIONING, TRIAL-RUN & COMPLETION 

11.0      PACKAGING & PROTECTION 

[27]
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12.0 FINISHING OF METAL SURFACES 

 

12.2 HOT DIP GALVANISING

 
and 900 gm/sq.m for coastal area  (if defined in Section Project) 

and 900 gm/sq.m for coastal area (if specified in Section-Project).

12.3 PAINTING 
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S.No. PIPE LINE Base colour Band colour 
Fire Protection System 

Air Conditioning Plant 
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.

13.0 HANDLING, STORING AND INSTALLATION 
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13.13 Equipment Bases

.

14.0 TOOLS   
14.1 TOOLS & PLANTS (T&P)

14.2  SPECIAL TOOLS AND TACKLES  

Please refer Section-1 for Scope under 14.1
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14.3 FACILITIES TO BE PROVIDED BY THE EMPLOYER 

15.0 AUXILIARY SUPPLY 

Normal 
Voltage 

Variation in 
Voltage 

Frequency in 
HZ 

Phase/Wire Neutral 
connection 

15.2 Pickup value of binary input modules of Intelligent Electronic Devices, Digital 

protection couplers, Analog protection couplers shall not be less than 50% of the 

specified rated station auxiliary DC supply voltage level. 

16.0 SUPPORT STRUCTURE  
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17.0 CLAMPS AND CONNECTORS INCLUDING TERMINAL CONNECTORS 

Sl. No. Description Materials 

4600

4600 
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17.11 Tests

18.0 CONTROL CABINETS, JUNCTION BOXES, TERMINAL BOXES  MARSHALLING 
                      BOXES FOR OUTDOOR EQUIPMENT 

 

[34]
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19.0 DISPOSAL OF PACKING MATERIAL & WASTE FROM CONSTRUCTION SITE 
 

20.0 TERMINAL BLOCKS AND WIRING 
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21.0 LAMPS & SOCKETS 
21.1  Lamps & Sockets 
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21.2  Hand Lamp: 

21.3 Switches and Fuses:

 /

22.0 BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPORT INSULATORS: 
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RTV Coating on porcelain insulators (for coastal area) 

Annexure-H. 
22.10  

23.0 MOTORS 

23.1 Enclosures

23.2 Operational Features

23.3 Starting Requirements: 
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23.4 Running Requirements:

23.5 TESTING AND COMMISSIONING 

24. TECHNICAL REQUIREMENT OF EQUIPMENTS 
 Indian Manufacturing facilities

Legend: 
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satisfactory operation

Circuit Breaker Bay

24.1   Technical requirements for 765/400/220/132/110kV* Air Insulated Switchgear 
(AIS) Equipment* (i.e Circuit Breaker, Isolator, Current Transformer, Capacitive 
Voltage transformer, Inductive Voltage transformer, Surge Arrester and Wave 
Trap)  

 

a) 

b) 

24.2    Technical Requirement for 765kV class Transformer 

 

 

 

 

Clause No 24.1 of Section GTR Rev 15 is amended. Please refer Section-Project 9.15
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 3%

24.3    Technical Requirement for 765kV class Reactor 

 

 

 

 

 3%

 

24.4    Technical Requirement for 400kV, 220kV, 132kV class Transformer 
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24.5   Technical Requirement for 400kV, 220kV and 132kV class Reactor 
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a) 

b) 

c) 

24.6  Technical Requirement for 400 kV Grade XLPE Power Cables 
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a) 

b) 

24.7  Technical Requirement for 220KV,132kV,110kV Grade XLPE Power Cables 

 

 
 

a) 

b) 

24.8 Technical Requirement for 66kV Grade XLPE Power Cables 
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a) 
 

24.9 Technical Requirement for 1.1 KV Grade PVC Control Cable

24.10 Technical Requirement for 1.1 KV Grade PVC Power Cable

24.11 Technical Requirement for 1.1 KV Grade XLPE Power Cables

24.12 Technical Requirement for LT Switchgear

24.13  Technical Requirements for Battery 

 

24.14  Technical Requirements for Battery Charger 

24.15 Technical Requirements for LT Transformer
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24.16 Technical Requirements for Composite Long Rod Polymer Insulator (765kV & 
400kV) 

 

 

a) 

b) 

Technical Requirements for Control, Relay & Protection System and Sub-station 
Automation System  

Bidder shall furnish performance guarantee for an amount of 3% of the ex-works 
cost of the equipment (s)* and this performance guarantee shall be in addition to the 
contract performance guarantee to be submitted by the contractor.
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24.18 Technical Requirements for analog and digital PLCC panels (765kV, 400kV, 
220kV & 132kV)

 

 

a) 

b) 

c) 

24.19  Technical Requirement of Communication Equipment 

“Local Supplier”

24.20      Technical Requirement for  400kV GIS Equipment 
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c) 

 
 

25.0  Technical Requirement of Sub-contractors:  

 

 

OR 
 

 

OR 
 

 

 

Note:  
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Technical Requirement of Sub-contractors of GIS Packages 

 

Note:  

1. 
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CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST 

1. General

2.     Test Levels:

3.   Test Methods for RIV:

4. Test Methods for Visible Corona
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.

5. Test Records:
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SEISMIC WITHSTAND TEST PROCEDURE

Seismic Calculations certified by NABL 
Labs shall also be acceptable   
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LIST OF GENERAL STANDARDS AND CODES 

CODES TITLE 
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CODES TITLE 

TRANSFORMERS AND REACTORS 
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CODES TITLE 
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CODES TITLE 
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CODES TITLE 

CIRCUIT BREAKERS 

CURRENT TRANSFORMERS, VOLTAGE TRANSFORMERS AND COUPLING CAPACITOR 
VOLTAGE TRANSFORMERS 
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CODES TITLE 

 

 

 

 

 

 

 

 

BUSHING 

SURGE ARRESTERS 

CUBICLES AND PANELS & OTHER RELATED EQUIPMENTS 
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CODES TITLE 

Disconnecting switches 

PLCC and line traps

Protection and control equipment 
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CODES TITLE 

MOTORS 

Electronic equipment and components 

Clamps & connectors 

Bus hardware and insulators 
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CODES TITLE 

Strain and rigid bus-conductor 
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CODES TITLE 

Batteries  

Battery Charger 
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CODES TITLE 

Wires and cables 
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CODES TITLE 

AIR conditioning  and  ventilation  
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CODES TITLE 

Galvanizing 

Painting 

Fire  protection system 

HORIZONTAL CENTRIFUGAL PUMPS
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CODES TITLE 

DIESEL ENGINES 

PIPING VALVES & SPECIALITIES 
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CODES TITLE 

MOTORS & ANNUNCIATION PANELS 
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CODES TITLE 

PG  Test Procedures 

D.G. SET 

Steel structures 
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CODES TITLE 
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CODES TITLE 
Piping  and  pressure  vessels

Other civil works standards 
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CODES TITLE 

National building code of India 1970 
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CODES TITLE 

ACSR MOOSE CONDUCTOR 

GALVANISED STEEL EARTHWIRE 
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CODES TITLE 
Lighting Fixtures and Accessories

Conduits, Accessories and Junction Boxes 

Lighting Panels 
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CODES TITLE 

Electrical Installation 

LT SWITCHGEAR 

[75]



TB-KPS2-316-S03, Section-3

SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR) 

 

____________________________________________________________________________ 
Technical Specification: GTR                                              Page 23 of 23 (Annexure-

C) 

C/ENGG/SPEC/GTR (Rev. No.:-15, Dec 2020) 
 

 

  

CODES TITLE 
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Comprehensive List of Drawing Submission Schedule 

SL.NO. DRAWINGS/DOCUMENTS TITLE CATEGORY 

   
1.00 DRAWING FOR SWITCHYARD  

   
2.00 DESIGN CALCULATION   

   
3.00 GAS INSULATED SWITCHGEAR    
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Comprehensive List of Drawing Submission Schedule 

4.00 AUTOTRANSFORMER 

[78]
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Comprehensive List of Drawing Submission Schedule 

  
5.00 REACTOR 

  

 

 

 

  

  

  

  

  

 A 

  

  

  

6.0 NEUTRAL GROUNDING REACTOR (NGR) 

       A Air Core NGR 

      B Oil Filled Type NGR  

7.00 CIRCUIT BREAKER  
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Comprehensive List of Drawing Submission Schedule 

8.00 ISOLATOR 

  
9.00 INSTRUMENT TRANSFORMER (CT/CVT/IVT) 

10.00 SURGE ARRESTER  
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Comprehensive List of Drawing Submission Schedule 

11.00 BUS POST INSULATOR 

12.00 Marshaling Box, Junction Boxes 

13.00 Conductor, Al Tube & GS Earth Switch   

      
14.00 DISC INSULATOR (if applicable) 

      
15.00 LONG ROD POLYMER INSULATOR  

   
16.00 INSULATOR STRINGS WITH HARDWARE ASSEMBLY    
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Comprehensive List of Drawing Submission Schedule 

17.00 CLAMPS & CONNECTORS 

18.00 HORN GAP FUSE  

   
19.00 BATTERY AND BATTERY CHARGER 

20.00 ILLUMINATION   

   
21.00 LT SWITCHGEAR   

22.00 HT Power Cable 

23.00 POWER & CONTROL CABLE  

Type Test Reports for Control Cable A 
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Comprehensive List of Drawing Submission Schedule 

 

24.00 CONTROL AND RELAY PANELS & SUBSTATION AUTOMATION 
SYSTEM (SAS) 

25.00 Visual Monitoring System 

26.00 PLCC EQUIPMENTS 

27.00 DG SET 

28.00 AIR CONDITIONING & VENTILATION SYSTEM 
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Comprehensive List of Drawing Submission Schedule 

29.00 LT TRANSFORMER 

  
30.00 FIRE PROTECTION SYSTEM 

31.00 

CONTROL ROOM BUILDING / TRANSIT CAMP /FFPH 
BUILDING/SWITCHAYRD PANEL ROOM/INDOOR HT 
SWITCHGEAR ROOM/TOWNSHIP BUILDINGS (AS 
applicable) 

 
 

32.00 DRAWING FOR GIS BUILDING ( if Applicable) 
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Comprehensive List of Drawing Submission Schedule 

33.0 SWITCHYARD CIVIL CONSTRUCTION DRAWING (AS 
APPLICABLE) 

34.00 DESIGN, FABRICATION & PROTO CORRECTED DRAWINGS OF 
ALL TYPES OF TOWERS & BEAMS 

35.00 DESIGN, FABRICATION DRAWINGS FOR EQUIPMENT SUPPORT 
STRUCTURES 

36.00 MISCELLANEOUS CIVIL DRGS 
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Annexure- F 

 

Assessment report from Contractor for proposed sub-vendor along with following 
enclosures (to the extent available): 
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MQP & INSPECTION LEVEL REQUIREMENT 
 
 
 
 
 

Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

A.01 

LT Transformer /Power 

Transformer/ Reactor/ Converter 

Transformer/ Filter Reactor 

MQP/ITP IV 

A.02 Bushing  MQP IV 

A.03 Insulating Oil POWERGRID TS III 

A.04 Oil storage tank for transformers MQP III 

A.05 
Nitrogen injection based 

explosion prevention system 
FAT/ITP III 

A.06 
On Line oil drying system for 

transformers 
POWERGRID TS       II** 

A.07 
On Line DGA and moisture 

monitoring system 
POWERGRID TS       II** 

A.08 
Flow sensitive conservator 

isolation valve 
POWERGRID TS       II** 

A.09 Oil Filtration Machine MQP III 

B.01 Circuit Breakers  MQP IV 

B.02 Current Transformers  MQP/ITP IV 

B.03 CVT/PT/IVT MQP IV 

B.04 Isolators MQP/ITP IV 

B.05 Surge Arrestors MQP/ITP III 

B.06 Line Trap & Air Core Reactor MQP/ITP III 

B.07 

Point On switching device 

(CSD) for Circuit Breaker 

(wherever required) 

FAT/ITP IV 

C.01 

STATCOM including Valve, 

valve base electronics, DC 

capacitor, series reactor and all 

accessories 

ITP IV 

C.02 

Mechanically switched  Reactor 

bank (3-ph) including  all 

accessories (MSR Branches) 

ITP IV 

C.03 

Mechanically switched  

Capacitor bank (3-ph) including  

all accessories (MSC Branches) 

ITP IV 

C.04 Harmonic Pass filters  ITP IV 

C.05 HT Capacitor MQP IV 

D.01 Thyristor Valve FAT/ITP III 

D.02 PLC Capacitors for HVDC FAT/ITP III 

D.03 Valve Cooling system for FAT/ITP III 
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Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

HVDC 

D.04 AC/DC Filter Resistors ITP III 

D.05 
DC Current and Voltage 

measuring device for HVDC 
FAT/ITP III 

D.06 
Maintenance platform for valve 

hall 
POWERGRID TS II 

D.07 Optical signal column for FSC FAT/ITP II 

E.01 GIS including spares MQP/ITP IV 

E.02 Dew Point Meter for GIS POWERGRID TS  I* 

E.03 
Portable Partial Discharge 

monitoring system for GIS  
POWERGRID TS   I* 

E.04 
Partial Discharge Monitoring 
System (Online) for GIS ITP III 

E.05 PEB Structure and Puf Panels MQP III 

F.01 Substation Automation system FAT/MQP III 

F.02 Event Logger POWERGRID TS III 

F.03 

PLCC equipment Viz PLCC 

Terminal ,Carrier equipment,  

Protection Coupler , Coupling 

Device  but excluding EPAX / 

HF Cable 

MQP III 

F.04 Control & Relay Panels  MQP III 

G.01 EHV Cables MQP/ITP III 

G.02 Power Cables & Control Cables MQP III 

G.03 Cable Joints (11 kV and above) POWERGRID TS II 

G.04 
Cable Lugs & Glands / 

Clamps/Terminations 
POWERGRID TS I 

H.01 
LT Switchgear & 

ACDB/DCDB/MLDB/ELDB 
MQP III 

H.02 Battery POWERGRID TS II 

H.03 Battery Charger MQP III 

H.04 UPS & Voltage Stablizer MQP/FAT III 

H.05 D. G. Set FAT/ITP III 

H.06 Lighting Panel POWERGRID TS II 

H.07 Lighting Poles POWERGRID TS II 

H.08.1 

Lighting Fixtures, Lighting 

Earthwire, Switches / sockets, 

Conduits, Lamps & fans  

including exhaust fans 

POWERGRID TS I 

H.8.2 

Solar based LEDs System 

including street light/pole solar 

panel, Inverter controller/LED  

fixture 

FAT III 

H.09 MS/GI /PVC Pipes for cable POWERGRID TS I 
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Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

trenches and lighting 

H.10 Outdoor Receptacle POWERGRID TS I 

H.11 

Split A.C/window A.C./ 

precision AC/ Kiosk AC/ 

Cascade AC/ Tower AC 

POWERGRID TS I 

H.12 
Occupancy sensors for control of 

lighting 
POWERGRID TS I 

H.13 

Solar based street lighting pole 

including Solar Panel, Inverter, 

Controller, etc. 

POWERGRID TS III 

H.14 

Junction Box / Lighting Switch 

Boards / Bay MB / Portable 

Flood Light Panel 

POWERGRID TS II 

H.15 Lighting transformer POWERGRID TS II 

I.01 

SF6 gas processing unit, SF6 gas 

Leakage detector, SF6 gas 

Analyzer  

POWERGRID TS I* 

I.02 SF6 Gas POWERGRID TS I 

I.03 Spark Gap FAT/ITP III 

I.04 
Time synchronizing Equipment 

(GPS Clock) 
POWERGRID TS I 

I.05 Galvanized Cable trays POWERGRID TS II 

I.06 Video Monitoring System FAT/ITP I 

I.07 
Public Address System (All 

Components) 
POWERGRID TS I 

I.08 
Building Management System 

(All components) 
POWERGRID TS I 

I.09 
Access Control System (All 

Components) 
POWERGRID TS I 

I.10 
Video Display system/ Video 

Projection system 
POWERGRID TS I 

I.11 VESDA (smoke detector) POWERGRID TS I 

I.12 High Mast Pole MQP III 

J.01 Aluminium ladder POWERGRID TS I 

J.02 Hume Pipes POWERGRID TS I 

J.03 Castle Key POWERGRID TS I 

J.04 
Water Treatment plant (All 

components). 
POWERGRID TS I 

J.05 Furniture POWERGRID TS I 

J.06 DOL Starter POWERGRID TS I 

J.07 Oil Sample Bottles and Syringe POWERGRID TS I 

J.08 
Test & Measuring Equipment, 

T&P 
POWERGRID TS I* 

K.01 EOT Crane  POWERGRID TS II 
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Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

K.02 
Boom Crane/Golf Cart/Platform 

Truck/Man Lift/ Fork Lift/ Lifts 
POWERGRID TS II 

L.00 Fire Protection System     

L.001 
Panels, Hydro pneumatic tank 

for fire protection system. POWERGRID TS III 

L.002 

Deluge valve, Strainers, MS/GI 
pipes, Pumps, motors, air 
compressor, and other valves, 
Diesel Engines 

POWERGRID TS II 

L.003 Others POWERGRID TS I 

M.00 HVAC SYSTEM     

M.001 Air Cooled Chiller POWERGRID TS III 

M.002 Pump POWERGRID TS II 

M.003 Air Handling Unit POWERGRID TS II 

M.004 
Fan Filter Unit With 

Centrifugal Blower POWERGRID TS II 

M.005 Axial Flow Fan POWERGRID TS II 

M.006 
Main Climate Control Unit 

(Dehumidifier) POWERGRID TS I 

M.007 Dampers POWERGRID TS II 

M.008 Fire Dampers POWERGRID TS II 

M.009 

Pressure Gauge, 
Thermometers, Other 
Instruments / Sensors 

POWERGRID TS I 

M.010 
Grill, Diffuser, Jet Nozzle, 

Louvers etc POWERGRID TS I 

M.011 Ducting POWERGRID TS III 

M.012 M S Pipe POWERGRID TS II 

M.013 Pipe Insulation Material POWERGRID TS I 

M.014 Duct Insulation Material POWERGRID TS I 

M.015 
Underdeck Insulation 

Material POWERGRID TS I 

M.016 
Gate Valve & Non Return 

valve POWERGRID TS I 

M.017 Y Strainer POWERGRID TS II 

M.018 
Ball Valve/ Motorised 

Butterfly Valve/ Balancing Valve POWERGRID TS I 

M.019 Closed Expansion Tank POWERGRID TS II 

M.020 Air Separator POWERGRID TS I 

M.021 MCC /PLC /Electrical Panels POWERGRID TS III 

M.022 Propeller Fan/ Conduit POWERGRID TS II 

M.023 
Air Filter/ Mixing Valve with 

Thermostat POWERGRID TS I 
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Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

N.01 SDH Equipment  FAT/ITP IV 

N.02 
Termination Equipment Primary/ 

DI Multiplexer  
FAT/ITP IV 

N.03 DACS  FAT/ITP IV 

N.04 Optical Amplifier  FAT/ITP IV 

N.05 
FODP including pigtail, Joint 

Box, FDMS 
FAT/ITP II 

N.06 IMPS FAT/ITP IV 

N.07 Optical bypass switch FAT/ITP IV 

N.08 Air Purifier FAT/ITP I 

N.09 Patch cord & connector FAT/ITP I 

N.10 NMS  FAT/ITP IV 

N.11 OPGW Cable MQP/ITP/FAT  III  

N.12 
Hardware Fittings for OPGW 

cable 
MQP/ITP III  

N.13 DCPS  FAT/ITP III 

N.14 Radio Links   FAT/ITP III 

N.15 
SMPS based DC Power Supply 

(DCPS) system 
FAT/ITP III 

N.16 WAMS (PMU & Accessories) FAT/ITP III 

N.17 PUF Shelter  FAT/ITP III 

N.18 
Aerial OFC/UGOFC/ADSS/FO 

Cable 
FAT/ITP III 

N.19 DWDM  FAT/ITP III 

N.20 OTN FAT/ITP III 

N.21 MPLS-TP Equipment  FAT/ITP III 

N.22 L2 Switch  FAT/ITP III 

N.23 IP-MPLS Router  FAT/ITP III 

N.24 HDPE Pipes POWERGRID TS II 

N.25 Equipment Cabinets  POWERGRID TS II 

N.26 Main Distribution Frame  POWERGRID TS I 

N.27 

Telephone system, EPAX,  

Telephone wires, Telephone 

sockets  

POWERGRID TS I 

N.28 Fibre Optic Cable MQP III  

N.29 
Hardware Fittings for Fibre 

Optic cable 
MQP III  

O.01 

Re-rollers of MS/HT Angle 

Section and galvanized tower 

parts.  

MQP IV 

O.02 Conductor MQP IV 

O.03 
Hardware fittings and Conductor 

& Earthwire Accessories 
MQP IV 

O.04 Earth wire MQP IV 
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Sl. No Item / Equipment Reference document 
for inspection Inspection Level 

O.05 Insulator  MQP IV 

O.06 Bolts & Nuts of Gr  8.8 / 8 MQP IV 

O.07 Mono Pole MQP IV 

O.08 
Foundation Bolts & Anchor 

Bolts 
POWERGRID TS III 

O.09 
D-shackle/ Hanger / Links and 

associated Special bolt/nuts  
MQP III 

O.10 
Span Marker, Obstruction lights 

and Wind Measuring Equipment 
POWERGRID TS III 

O.11 
MS ROD rolled by Approved 

Re-roller of POWERGRID 
MQP III 

O.12 
MS ROD rolled by Approved 

steel producers of POWERGRID 
POWERGRID TS I 

O.13 Spring Washers & Pack washers POWERGRID TS II 

O.14 Bolts & Nuts Gr up to 5.6/5 POWERGRID TS II 

O.15 
ACD & Barbed wire for 

ACD/Bird guard 
POWERGRID TS II 

O.16 
Danger Plate /Phase Plate / 

Number Plate / Circuit plate 
POWERGRID TS I 

O.17 
Sub Station Structure 

(lattice/pipe type) 
MQP III 

O.18 
Clamps & Connecters (including 

equipment connectors)  
MQP III 

O.19 
MS/ GI Flat, rod type, pipe type 

and other earthing material. 
POWERGRID TS II 

O.20 
Aluminium Tube  & Busbar 

materials 
POWERGRID TS II 

O.21 
Pipe Type & Counter Poise 

Earthing 
POWERGRID TS II 

O.22 DTS System  POWERGRID TS II 

For Equipment where requirement of MQP is envisaged, ITP/FAT will be followed If sourced from 
off shore. For items required in S/S or T/L or TELECOM/LD&C , same inspection level as specified 
shall be followed for all the cases. 
 

*MICC for test and measuring equipment (inspection level I or II) shall be issued only after actual 
verification/ demonstration of satisfactory performance at site. 
 

 ** Though level-2 items, CIP/MICC can be issued also on review of TCs and visual inspection of 
these item.  
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1. SCOPE  

The scope of work shall include supply, transportation and application of RTV-1 silicone rubber high 
voltage insulator coating and cleaning/removal of waste from the equipment. 

a)  All the required materials, tools & tackles, testing equipments including man lift etc. are in the 

scope of successful bidders/contractor.  

b)  Surface preparation:  

All equipment surfaces to be coated should be made free from dust, grease, oil etc. & other 

foreign matter. Also the surface meant for application must be dry.  

c)  The RTV coating supplied for application should be properly mixed before application as per 

the recommendations of manufacturer. The coating should cover complete surface and should 
be applied in manner that prevents runs, sags, drips, spills etc. The application shall be done by 

certified applicant of Manufacturer.  

d)  Successful bidder/contractor shall submit the detailed field quality plan for approval. It is not 
the intention of this specification to specify completely herein all details and design 

requirements. However, the materials offered & work execution shall confirm in all respects to 
high standards of engineering and workmanship and be capable of performing in continuous 

commercial operation up to guarantee in a manner acceptable to purchaser.  

2. CLIMATIC CONDITIONS:  

The overall climate is moderate hot, humid, tropical, highly polluted and conducive to rust and 

fungus growth. The climatic conditions are prone to wide range of outdoor service conditions.  

3. APPLICABLE CODES AND STANDARDS  

The latest revision/amendments of the following Codes and Standards shall be applicable for the 

equipment/material covered in this Technical Specification. In case of conflict, the 
vendor/manufacturer may propose equipment/material conforming to one group of Industry Codes 

and Standards quoted hereunder without jeopardizing the requirements of this Technical 

Specification.  

IEC 60243-1  Electric strength of insulating materials - Test methods - Part 1: Tests at 

power frequencies  

IEC TR 62039 Selection guide for polymeric materials for outdoor use under HV stress 

IEC 60250  Recommended methods for the determination of the permittivity and 

dielectric dissipation factor of electrical materials at power, audio and 
radio frequencies including meter wavelengths  

IEC 60587  Electrical insulating materials used under severe ambient conditions - 

Test methods for evaluating resistance to tracking and erosion  

IEC TS 62073  Guidance on the measurement of hydrophobicity of insulator surfaces  

IEC 61621  Dry, solid insulating materials-Resistance test to high - voltage, low - 
current arc discharges  

IEC 62217  Polymeric HV insulators for indoor and outdoor use-General definitions, 

test methods and acceptance criteria  
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IEC 62631-3-2  Dielectric and resistive properties of solid insulating materials - Part 3-2: 
Determination of resistive properties (DC methods) - Surface resistance 

and surface resistivity 

IEEE Std 957  IEEE Guide for Cleaning Insulators  

IEEE Std 1523 IEEE Guide for the Application, Maintenance and Evaluation of Room 

Temperature Vulcanizing (RTV) Silicone Rubber Coatings for Outdoor 
Insulation Applications. 

ASTM D149-09  Standard Test Method for Dielectric Breakdown Voltage and Dielectric 

Strength of Solid Electrical Insulating Materials at Commercial Power 
Frequencies  

ASTM D150-11  Standard Test Methods for AC Loss Characteristics and Permittivity 
(Dielectric Constant) of Solid Electrical Insulation  

ASTM D257-14 Standard Test Methods for DC Resistance or Conductance of Insulating 

Materials  

ASTM D495-14  Standard Test Method for High - Voltage, Low - Current, Dry Arc 

Resistance of Solid Electrical Insulation  

CEA LWIWG-02 (1996) Line Post Composite Insulator for Overhead Distribution Lines 

4. Technical Parameters  

4.1  RTV Silicon compound in its liquid form shall have the following properties:  

Material Properties Requirement 
Material Type One part RTV 

Appearance Paint 

Filler type ATH, Quartz or both 

Color Gray 

Percent of solids by weight ≥ 70% 

Substrate Application Temperature Range °C -4°C to 121°C 
Tack free at 25°C and 50% RH 30 minutes 

4.2  RTV Silicon coating after cured form shall have the following properties: 

Parameters Requirement 
Application Area 

 

Glass, Porcelain, station insulators, as well as 

bushing, instrument transformers and related 

devices 

Full cure time  ≥ 24 hours 

Coating thickness 500 microns + 10% tolerance,            

dry film thickness 

Dielectric Strength ≥ 20 kV/mm  

Volume Resistivity ≥ 1.0*10^12 ohm.m 

Tracking and Erosion test  1000 Hours 

Min. Salinity Level withstood during “Artificial 
Pollution Test using Salt Fog Method”  

>160 kg/m^3 

Hydrophobic Recovery Test  HC2 or HC1 

Method of Application Airless Spray  

Dry Arc resistance Tract ≥ 140 seconds 

Burn Out ≥ 420 seconds 
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Parameters Requirement 
Tracking and Erosion (IEC 60587, Method 1: 

Application of constant tracking voltage)  
Class 1A 4.5kV or better 

Primer Required No primer material shall be allowed 

Resistant to  

 

Marine salt fog, Water, Industrial (cement dust, fly 
ash, acid emission etc.), Rough Weather 

Conditions 
Other Properties 

 

Non Hazardous to environment, surface after full 
cure shall be smooth 

4.3  Materials  

4.3.1  The RTV Silicone high voltage insulation coating shall be ultraviolet (UV) radiation exposure 

resistant. The finished product shall withstand the adverse atmospheric conditions due to weather, 
proximity to the coast, fumes, ozone, acids (particularly nitric acid in the coastal areas and sulphuric 

acid in the oil field areas), bases/alkalis, and hydrocarbon components, dust or rapid changes to air 
temperature (temperature extremes). There shall not be significant material degradation such as 

development of surface cracks and unacceptable increase in surface hardness etc.  

4.3.2  The RTV Silicone high voltage insulation coating shall be resistant to atmospheric and chemical 
degradation. Salt air, airborne pollutants, industrial pollutants such as cement dust, sulphur, rain and 

humidity shall not result in flashover on the coating.  

4.3.3  The RTV Silicone high voltage insulation coating shall be resistant to arcing and corona. The 

Coating shall exhibit high tracking resistance to reduce damage during salt-storms (storms arising 

from the sea) or other severe contamination events. The track resistance of the RTV Silicone Rubber 
Insulator Coating material shall meet the requirements of IEC 60587, Method 1, Class 1A 4.5kV.  

4.3.5  The RTV Silicone high voltage insulation coating shall be a single component, ready-to-use after 

simple mixing. It shall not require excessive mixing/shaking and thinning/dilution before use. The 
Coating shall be moisture curable at room temperature.  

4.3.6  The RTV Silicone high voltage insulation coating shall exhibit long-term water repellency and 
hydrophobicity.  

4.3.7  The RTV Silicone high voltage insulation coating shall not require use of any primer on the ceramic 

insulators for adhesion purposes.  

4.3.8  The RTV Silicone high voltage insulation coating shall be easy to be reapplied. The Coating shall 

have excellent arc resistance, excellent unprimed adhesion, easy to apply and spray-able as well as 
paint-able.  

4.3.9  The RTV Silicone high voltage insulation coating shall have a minimum 12 months shelf life, which 

shall effect from the date of manufacturing. The manufacturer shall submit the warranty to this effect. 
The expiry date shall be marked on the containers. The remaining shelf life of the material shall be at 

least six (6) months when delivered to site. The coating shall be supplied in cans weighing not more 

than 25kg. 
 

4.4  Composition and Properties  

4.4.1  The RTV Silicone high voltage insulation coating shall be capable of withstanding high-pressure 

water power washing. To prove this property, a power wash test shall be performed per requirements 

stated hereafter in this standard.  
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4.4.2  The RTV Silicone high voltage insulation coating shall protect the ceramic insulators (porcelain and 
glass) against flashovers caused by pollution.  

4.4.3  The manufacturer shall advise/recommend suitable method of application and submit written 
application instructions and shall suggest suitable equipment set-up (size of pump and compressors, 

etc.) and the compatibility of his product to be reapplied on the RTV coating from other 

manufacturers.  

4.4.4  The warranty for RTV coating on the equipments shall be for a period of 5 years 

4.5  Markings  

The packing and expiry dates of coating shall be labeled on the coating cans. The expiry date shall be 
considered from the packaging date and not from the date of shipment of the coating.  

The cans shall be marked for “flammable” or “non-flammable” depending upon the type of solvent 
used for the dispersion of the coating. 

 
5.0  TESTS  

All test results shall be provided for review and acceptance by customer.  

5.1  Type Tests  

5.1.1  Type tests as prescribed in relevant standards shall be performed on RTV coated sample tiles or RTV 
coated insulators as applicable to verify the suitability of the design, materials and method of 

manufacture. Testing shall include, but not limited to following. These tests shall be performed only 
on the new design of RTV silicone high voltage insulation coating. The test reports shall be 

submitted from tests done in a NABL/International accredited lab. 

a)  Tracking and erosion resistance test (IEC 60587, Method 1, Class 1A 4.5kV). Samples shall 
consist of smooth porcelain plates of 6mm (± 0.5mm) thickness coated with the thickness of 

the material as proposed by the manufacturer for the offered coating. Breaking of porcelain 

substrate shall not be allowed.  

b)  Salt-fog tests 

The 1000 hour Tracking and erosion test outlined in IEC-62217 shall be carried out. 

c)  Dry arc resistance test  

Dry arc resistance test shall be carried out as per ASTM D495.  

d)  Contact Angle Measurement Test:  

Receding contact angle measurement test shall be performed in accordance with IEC TS 

62073.  

e)  BDV testing of fully cured coating. 

The test shall be carried out as per IEC:60243-1 or ASTM D149.  

f) Volume Resistivity Test 
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 The test shall be carried out as per IEC:60093. Sample thickness shall be 2mm which can be 
obtained by using an open mould casting technique. The minimum volume resistivity as 

specified shall be achieved. 

g) Artificial Pollution Test in general with IEC 60507 without the pre-condition test.  

h)  Adhesion Test as type test:  

Adhesion test shall be performed in accordance with Canadian Electric Association (CEA) 
specification LWIWG-02 (96) or any other equivalent standard to verify the bonding 

characteristics of the RTV Silicone Rubber Coating when applied to ceramic insulators. Three 

(3) coated insulators shall be put in water having 0.1% by weight of NaCl and boiled for 100 

hours (each sample separately). At the end of boiling, allow each insulator to remain in the 

water until the water cools to about 50
o
C. The coating shall not exhibit any water blisters at the 

interface between the insulator surface and the coating.  

5.2  Acceptance Tests (at Site or Factory)  

a)  Thickness measurement:  

 Dry film thickness (DFT) of the coating shall be measured at site on all Equipments randomly 

at least at one point of the Equipment. 

b)  Adhesion Test as acceptance test:  

Adhesion test shall be performed at site in accordance with CEA specification LWIWG-02 

(96) or any other equivalent standard to verify the bonding characteristics of the RTV Silicone 
Rubber Coating when applied to ceramic insulators. Three (3) coated insulators shall be put in 

water having 0.1% by weight of NaCl and boiled for 2 hours (each sample separately). At the 

end of boiling, allow each insulator to remain in the water until the water cools to about 50
o
C. 

The coating shall not exhibit any water blisters at the interface between the insulator surface 

and the coating.  

c)  High Pressure Water Withstand Test:  

A power water wash test shall be performed at site on 5% sample in accordance with IEEE Std 

957 to demonstrate that the RTV coated insulators can be power washed without any damage 
to RTV coating. The test shall be a water spray of a solid stream through a 6mm diameter 

nozzle at 3800 kPa for a period of 10 (ten) minutes. The nozzle of the spray equipment shall be 

at a distance of 3m from the insulator surface. There should not be any damage to the coating. 

d) Hydrophobicity test : 

Hydrophobicity test shall be carried out on virgin material at site on 5% sample on 1-2 coated 
equipment as per STRI guidelines and the results shall be HC2 class or better. Hydrophobicity 

test shall be carried out after completion of high pressure water withstand test. 
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Sl. 
No. 

ITEM DESCRIPTION MAKE 

A. Substation Accessories [Type Testing is not envisaged]  
1. Out door receptacles CGL/B&C/BCH/Sakti, Chennai/Indo Asian/AVAIDS 

2. Trefoil clamp Moulded Fibre Glass Products, Calcutta 

3. Diesel Engine Cummins/Ruston & Hornsby/Greaves 
Cotton/Kirloskar/Mahindra/Ashok Leyland 

4. Alternator AVK/KIRLOSKAR/STAMFORD/ Leroy Somer 

5. Motors KEC/Siemens/NGEF/Crompton/ABB 

6. Cable Glands Sunil & Co./Arup/ Comet/QPIE 

7. Junction Box Sarvana/ECS/C&S/Vikas/ Maktel/Unilac/Jasper/ 
Amara raja/AVAIDS 

8. EPAX MATRIX, BPL 

9. ACSR Conductor 
(Bersimis/Moose/Zebra) 

Sterlite/Apar/HVPL/Sharavathy/Hiren Aluminium 
Ltd./Smita/Deepak Cables/Polycab wires/Cabcon/JSK 

10. AAC Conductor (BULL) Sterlite/Cabcon /JSK 

11. G.S. Earthwire Sharavathy/Bharat Wire Ropes/Ramswarup 

12. Lighting Fixtures Phillips/CGL/Bajaj /Havels 

13. Lighting Transformer  Gujarat-Plug-In 

14. Lighting Panels Vikas/Makel/Nitya/AVAIDS 

15. MCCB/ACB/Protective relays of LT 
Switchgear Boards 

All approved makes as per Compendium of Vendors 

16. EOT Crane Reva 

B. ACCESSORIES FOR TRANSFORMER & REACTOR [Earlier approved type test reports is 
applicable and not required to be submitted] 

17. BUCHHOLZ RELAY  
[Upto 765kV Transformer & Reactor] 

(i) M/S CEDESPE, ITLAY [Model Type-EE 3 (Plug & 
Socket type)]/  

(ii) M/s VIAT INSTRUMENTS PVT. LTD.KOLKATA 
[Model type-GOR-3M (Plug & Socket type)] 

18. PRESSURE RELIEF DEVICE 
[Upto 765kV Transformer & Reactor] 

(i) M/S SUKRUT UDYOG, Pune [Model type-T-6-MS-
15-SHB-PS (Plug & Socket type)] /  

19. MAGNETIC  OIL LEVEL GAUGE 
[Upto 765kV Transformer & Reactor] 

(i) M/S SUKRUT UDYOG PUNE [Model type-SO-
HE-10-M-ATMS-PS (Plug & Socket type)],  [Model 
Type:- SO-6-M-P-PS  (Plug & Socket type)]/  

20. AIR CELL (FLEXIBLE AIR 
SEPARATOR) 
[Upto 765kV Transformer & Reactor] 

Type test of following makes are not to be submitted  
(i) M/S PRONAL FRANCE /  
(ii) FUJIKURA,JAPAN /  
(iii) PRONAL ASIA, MALAYSIYA /  
(iv) SHENYANG HONGDA GENERAL RUBBER 

FACTORY /  
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No. 

ITEM DESCRIPTION MAKE 

(v) BAODING XINKE RUBBER PRODUCT 
INSTITUTE, CHINA /  

(vi) M/S ZENITH INDUSTRIAL RUBBER PRODUCTS 
PVT. LTD. THANE/  

(vii) M/S UNIRUB TECHNO PUNE 
21. OTI & WTI 

[Upto 765kV Transformer & Reactor] 
(i) M/S PRESIMEASURE BANGALORE  [Model 

type-1005A  
22. OIL PUMP 

[Upto 765kV Transformer & Reactor] 
(i) FLOWWELL PUMPS  & METERS, BANGALORE 

[Model type-1220D, 1250D 
23. COOLING FAN AND MOTOR 

ASSEMBLY [Upto 765kV 
Transformer & Reactor] 

(i) M/S MARATHON LTD KOLKATA [Model Type:-
36M/K75-P8, 0.7kW, 725RPM, 22J/K37-P6, 
0.25kW, 940RPM,AFF 915103, 0.625kW, 550RPM] 

24. Sudden Pressure Relay 
[Upto 765kV Transformer & Reactor] 

(i) Qualitrol [Model/Drawing No.900-003-02 CS-
46518, 900-003-32 CS-46369] /  

(ii) Shenyang KEQI Electrical Equipment Co. Ltd. 
[Model/Drawing No.SYJ9-50-25TH] 

25. BUCHHOLZ RELAY 
[Upto 400kV Transformer & Reactor] 

(i) M/S CEDASPE, ITALY [Model type-EE3 (Plug & 
Socket type)]/  

(ii) VIAT INSTRUMENTS [Model type-GOR-3M (Plug 
& Socket type)] 

26. PRESSURE RELIEF DEVICE 
[Upto 400kV Transformer & Reactor] 

(i) M/S SKURUT UDYOG, PUNE [Model type-T-6-
MS-15-SHB-PS (Plug & Socket type)]  

27. MAGNETIC  OIL LEVEL GAUGE 
[Upto 400kV Transformer & Reactor] 

(i) M/S SUKRUT UDYOG PUNE [Model type-SO-
HE-10-M-ATMS-PS (Plug & Socket type)], [Model 
Type: SO-6-M-P-PS  (Plug & Socket type)]/  

(ii) M/S YOGYA ENTERPRISES, JHANSI [Model 
type-SO-10 (Plug & Socket type)] 

28. AIR CELL (FLEXIBLE AIR 
SEPARATOR) 
[Upto 400kV Transformer & Reactor] 

Type test of following makes are not to be submitted  
(i) M/S THE RUBBER PRODUCTS MUMBAI /  
(ii) M/S UNIRUB TECHNO PUNE /  
(iii) M/S PRONAL FRANCE/  
(iv) M/S ZENITH INDUSTRIAL RUBBER PRODUCTS 

PVT. LTD. THANE / 
(v) SHENYANG HONGDA GENERAL RUBBER 

FACTORY, CHINA 
29. Sudden Pressure Relay 

[Upto 400kV Transformer & Reactor] 
(i) Qualitrol [Model/Drawing No.900-003-02 CS-

46518, 900-003-32 CS-46369] /  
(ii) VIAT INSTRUMENTS [Model/Drawing No.950 / 
(iii)  Shenyang KEQI Electrical Equipment Co. Ltd. 

[Model/Drawing No.SYJ9-50-25TH] 
30. RIP Bushing (52kV, 3150A) ABB Micafil, Switzerland [Model/Drawing No. 

1ZCD073617 (Rev F)] 
31. RIP Bushing (420kV, 1250A) ABB, SWEDEN [Model/Drawing No.1ZSC005378A0001 

REV. K] 
32. RIP Bushing (245kV, 1250A) ABB, SWEDEN [Model/Drawing No.1ZSC005416A0001 

(Rev. D)] 
33. RIP Bushing (245kV, 2000A) ABB, SWEDEN [Model/Drawing No.1ZSC005373A0001 
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(Rev. C)] 
34. RIP Bushing (420kV, 1250A) HSP Germany [Model/Drawing No.327470] 

35. RIP Bushing (245kV, 2000A) HSP Germany [Model/Drawing No.329260] 

36. RIP Bushing (52kV, 3150A) HSP Germany [Model/Drawing No.329280] 

37. RIP Bushing (420kV, 1250A) Izolyator, Russia [Model/Drawing No.686354.603] 

38. RIP Bushing (245kV, 2000A) Izolyator, Russia [Model/Drawing No.686353.602] 

39. RIP Bushing (52kV, 3150A) Izolyator, Russia [Model/Drawing No.686351.601] 

40. RIP Bushing (145kV, 1250A) Izolyator, Russia [Model/Drawing No.686352.604] 

41. RIP Bushing (420kV, 1250A) TRENCH, CHINA [Model/Drawing No.ECT 707 (C2)] 

42. RIP Bushing (245kV, 2000A) TRENCH, CHINA [Model/Drawing No.ECT 617 (C3)] 

43. RIP Bushing (245kV, 1250A) TRENCH, CHINA [Model/Drawing No.ECT 616 (C3)] 

44. RIP Bushing (145kV, 1250A) TRENCH, CHINA [Model/Drawing No.ECT 516 (C3)] 

45. RIP Bushing (52kV, 1250A) TRENCH, CHINA [Model/Drawing No.ECT 415 (C3)] 

46. RIP Bushing (52kV, 3150A) TRENCH, CHINA [Model/Drawing No.ECT 419 (C3)] 

47. RIP Bushing (420kV, 1250A) Xian China [Model/Drawing No.75706 (Rev 09)] 

48. RIP Bushing (245kV,2000A) Xian China [Model/Drawing No.75618 (Rev 09)] 

49. RIP Bushing (52kV, 3150A) Xian China [Model/Drawing No.75366 (Rev 03)] 

50. RIP Bushing (52kV, 3150A) Xian China [Model/Drawing No.75332 (Rev 08)] 

51. OIP Bushing (800kV, 2500A) ABB, SWEDEN [Model / Drawing No. GOE-2550-1600-
2500-0.6-B, 1ZSC026186-AAM REV. H] 

52. OIP Bushing (420kV, 2500A) ABB, SWEDEN [Model / Drawing No.GOE-1425-1150-
2500-0.6, 1ZSC026186-AAL REV. F] 

53. OIP Bushing (800kV, 2500A) TBEA, CHINA [Model / Drawing No.TBEA-500-765T-
A0035-01, REV. 02] 

54. OIP Bushing (420kV, 2500A) TBEA, CHINA [Model / Drawing No.TBEA-500-765T-
A0035-02, REV. 02] 

55. OIP Bushing (420kV, 2500A) TRENCH, CHINA  
[Model / Drawing No.OT-738-1 (C 5)] 

56. OLTC (500MVA, 765kV ICT) MR Germany [Model/Drawing No. 
MI 1503 72.5/RC- 12231WR] 

57. OLTC (500MVA, 400kV ICT) Easun MR, Chennai [Model/Drawing No. 
3 x MI 1200 300/D 10.19.3W]  

58. OLTC (220kV & below rating 
transformer) 

BHEL, Bhopal [Model/Drawing No.MIII 600 110/C 
10.19.3W] 

C. TESTING EQUIPMENT FOR TRANSFORMER & REACTOR 

59. Oil BDV Test Kit Baur [Model/Drawing No.DTA 100C] 

60. Oil BDV Test Kit Megger [Model/Drawing No.OTS 100AF] 
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61. Online Dissolved Gas (Multi-gas) and 
Moisture Analyser 

A Eberle GmbH & Co. KG [Model/Drawing 
No.HYDROCAL 1008] 

62. Online Dissolved Gas (Multi-gas) and 
Moisture Analyser 

Ningbo Ligong Online Monitoring Technology Co. LTD 
[Model/Drawing No.MGA2000] 

63. Online Dissolved Gas (Multi-gas) and 
Moisture Analyser 

GE Energy [Model/Drawing No.KELMAN TRANSFIX] 

64. Online Dissolved Gas (Multi-gas) and 
Moisture Analyser 

Qualitrol Company LLC [Model/Drawing 
No.SERVERON TM 8] 

65. On line Insulating Oil Drying System CEE DEE Vacuum Equipment Pvt. Ltd. [Model/Drawing 
No.TRANSDRY CD-002]  

66. On line Insulating Oil Drying System PTSS [Model/Drawing No.PTSS-TDS1GA6XS] 

67. Portable Dissolved Gas Analysis of 
Insulating Oil 

GE Energy [Model/Drawing No. KELMAN 
TRANSPORT X] 

 

NOTES:-   

1. For sub-station accessories mentioned at Sr. No. A above, model specific separate approval of type 
test report is not required. 

2. For Transformer/Reactor accessories & testing equipment mentioned at Sr. No. B & C above, 
wherever, model/drawing no. is specified separate approval of type test report and 
drawing/documents is not required, thus requirement of type test report validity of 10 years is not 
applicable. 
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Sl. No. Power System Equipment Minimum Local 
Content (%) 

 
1 Power Transformers (up to 765 kV, including Generator 

Transformers)  
60 

2 Instrument Transformer (up to 765 kV)  60 
3 Transformer Oil Dry Out System (TODOS) 60 
4 Reactors up to 765 kV 60 
5 Oil Impregnated Bushing (Up to 400kV) 60 
6 Resin Insulated Paper (RIP) bushings (up to 145 kV) 50 
7 Circuit Breakers  (up to 765kV AC-Alternating Current) 60 
8 Disconnectors, Isolators (up to 765kV AC)  60 
9 Wave Trap (up to 765kV AC) 60 
10 Oil Filled Distribution Transformers up to & including 33kV [Cold 

Rolled Grain Oriented (CRGO)/Amorphous, Aluminium/Copper 
wound] 

60 

11 Dry type Distribution Transformers up to & including 33kV 
(CRGO/Amorphous, Aluminium/Copper wound) 

60 

12 Conventional conductor 60 
13 Accessories for conventional conductors 60 
14 High Temperature/High Temperature Low Sag (HTLS) conductors 

(such as Composite core, GAP, ACSS, INVAR, AL59) and accessories 
60 

15 Optical ground wire (OPGW)- all designs 60 
16 Fiber Optic Terminal Equipment (FOTE) for OPGW 50 
17 OPGW related Hardware and accessories 60 
18 Remote Terminal Unit (RTU) 50 
19 Power Cables and accessories up to 33kV 60 
20  Control cables including accessories 60 
21 XLPE cables up to 220kV 60 
22 Substation Structures 60 
23 Transmission Line Towers 60 
24 Porcelain (Disc/Long Rod) Insulators 60 
25 Bus Post Insulators (Porcelain) 60 
26 Porcelain Disc Insulators with Room Temperature Vulcanisation (RTV) 

coating 
50 

27 Porcelain Long Rod Insulators with Room temperature Vulcanisation 
(RTV) coating 

50 

28 Hardware Fittings for porcelain Insulators 60 
29 Composite/Polymeric Long Rod Insulators 60 
30 Hardware Fittings for Polymer Insulators 60 
31 Bird Flight Diverter (BFD) 60 
32 Power Line Carrier Communication (PLCC) system (up to 800kV) 60 
33 Gas Insulated Switchgear (up to 400kV AC) 60 
34 Gas Insulated Switchgear (above 400kV AC) 50 
35 Surge/Lightning Arrester (up to 765kV AC) 60 
36 Power Capacitors 60 
37 Packaged Sub-station (6.6kV to 33kV) 60 
38 Ring Main Unit (RMU) (up to 33kV) 60 

K (Rev 01)

Please refer commercial terms of tender specification for local content policy which shall supersede the 

followings 
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39 Medium Voltage (MV) GIS panels (up to 33kV) 60 
40 Automation and Control system/Supervisory Control and Data 

Acquisition (SCADA) system in Power system  
50 

41 Control and Relay panel (including Digital/Numerical relays) 50 
42 Electrical motors 0.37kW to 1MW 60 
43 Energy meters excluding smart meters 50 
44 Control and Power cables and accessories (up to 1.1kV) 60 
45 Diesel Generating (DG) set 60 
46 DC system (DC Battery & Battery Charger) 60 
47 AC and DC Distribution board 60 
48 Indoor Air Insulated Switchgear (AIS) up to 33kV  60 
49 Poles (PCC, PSCC, Rolled Steel Joist, Rail Pole, Spun, Steel Tubular) 60 
50 Material for Grounding/earthing system 60 
51 Illumination system 60 
52 Overhead Fault Sensing Indicator (FSI) 50 
53 Power Quality Meters 50 
54 Auxiliary Relays 50 
55 Load Break Switch 50 
56 Cranes, EOT cranes, gantry crane & chain pulley blocks, etc 60 
57 Elevator 60 
Fire Protection and Detection system 
58 Motor driven fire water pumps 60 
59 Diesel engine driven fire water pumps 60 
60 Hydrant system  60 
61 High velocity water spray system 60 
62 Medium velocity water spray system 60 
63 Foam Protection system 60 
64 Inert gas flooding system 60 
65 Fire tenders 60 
66 Portable fire-extinguishers 60 
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SECTION-4 
Guaranteed Technical Particulars 

 
1. Name and address of Manufacturer 
 
2. Manufacturer’s type designation 
 
3. Applicable standards 
 
4. Arrester class and type 
 
5. Rated arrester voltage (kV) 
 
6. Rated system voltage (kV) 
 
7. Maximum continuous operating voltage (COV) at  
50 deg.C ambient temperature (kV) 
 
8. Nominal discharge current (8/20 micro sec.wave) (kA) 
 
9. Minimum discharge capability ( kJ / kV) 
 
10. a) Maximum residual voltage at nominal discharge current (kVpeak) 
b) Minimum residual voltage at nominal discharge current (kVpeak) 
 
11. a) Maximum residual voltage at 50 % nominal discharge current (kVpeak) 
b) Maximum residual voltage at 200% nominal discharge current (kVpeak) 
 
12. Steep fronted wave residual voltage at 1 KA (kVpeak) 
 
13. Long duration discharge class 
 
14. Impulse current withstand 
a) High current short duration (4/10 
micro-sec wave) in kVpeak 
b) Low current long duration 
(2000 microsec.) 
 
15. Current for pressure relief test (kA) 
 
16. Pressure relief class (as per IEC 99) 
 
17. Repetitive Charge Transfer Rating (Qrs) 
 
18. Arrester Classification 
 
Note :  The particulars need to be filled for all ratings of Surge Arresters mentioned in BOQ 
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SECTION-5 

(INFORMATION TO BE FURNISHED WITH OFFER) 
 
   BIDDERS ARE INSTRUCTED TO WRITE ‘YES’ UNDER CLOUMN ‘2’, IF THE INFORMATION / SCHEDULE IS 
FURNISHED / ENCLOSED WITH THE OFFER, OR 

WRITE ‘NO’ UNDER CLOUMN ‘2’, IF THE INFORMATION / SCHEDULE IS NOT FURNISHED / ENCLOSED WITH THE 
OFFER, OR 
WRITE ‘NOT APPLICABLE (NA)’ UNDER CLOUMN ‘3’, IF THE INFORMATION / QUERY / SCHEDULE IS NOT 
RELEVANT TO THEM, AND 

 
RETURN THIS CHECKLIST AS THE PART OF THE OFFER DULY SIGNED BY THEM. 
 Parameters 1 2 3 
S.No.  Specified 

Requirement(336kV ) 
Confirmation 

Yes/No 
Comments, if Col. 2  

is No 
1. Type Gapless , Zinc Oxide   
2. Installation Outdoor   
3. Nominal System Voltage  400kV   
4. Highest system Voltage  420kV   
5. Rated Arrestor Voltage(KV) 

 
336kV   

6. Type of Insulator housing 
 

Polymer / Porcelain   

7. Standard applicable for Surge arrestor 
 

IEC:60099-4 
IS 15086 part 4 

  

8. Design of Surge Arrester offered Design A    

9. Arrester Classification Station High Duty 
(SH) 

  

10. Nominal discharge current  
 

20kA of 8/20 
microsecond wave 

  

11. Continuous Operating Voltage at 50 
deg C  
 

267kV (rms)   

12. Min. discharge capability 12kJ/kV   
13. Repetitive Charge Transfer Rating (Qrs) 2.4 Coulombs   

14. Rated frequency (Hz) 
 

50   

15. Current for Pressure relief test 63kA  rms   

16. Long duration discharge class Class 4   
17. Cantilever strength (for 1 min 

withstand test)  
350kg   
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 Parameters 1 2 3 
S.No.  Specified 

Requirement(336kV ) 
Confirmation 

Yes/No 
Comments, if Col. 2  

is No 
18. Creepage distance  31mm/kV   

19. Length of connecting lead between 
Surge arrestor to counter 
 

5 meter   

20. Potential free contact rated for 220V 
DC in surge counter  
 

Provided   

21. Degree of Protection for Surge counter IP66   

22. Accessories & Earthing Connection 
leads between the bottom of the Arrester 
& Surge counter 
 

included   

23. Hardware required for inter-unit 
connection and to connect the 
Lightening arrester to structure 
 

Yes   

24. Corona ring (If applicable) Yes   

25. Terminal connectors (From Power grid 
approved make) 

Yes   

26. Test Reports available as per Clause 5 of 
Section -2  

Yes   

27. MQP  (Approved with validity date) YES/enclosed   

28. Type test Reports (If Not approved by 
Powergrid yet ) )  

Enclosed   

29. Type test charges ( if not having type 
tests with validity date)  

Not chargeable to 
BHEL/Powergrid 

  

30. GA drawing, GTP & VI characteristics 
graphs )  

Enclosed   

31. Price of RTV Coating is considered Included   

 
Date:  

 

Place:  
Phone:  
Fax:  
E-mail:  
Mobile:  
Website:  
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ANNEX - I 
 

SCHEDULE OF TECHNICAL DEVIATIONS 

 

Bidder shall list out all technical potential deviation/ change request (s) along with clause with respect 
to technical specifications.  

 
Sl. No.       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:                    Bidder's Stamp & Signature  
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