
































DRAWING / DOCUMENT TITLE: 220/33kV Switchyard- Single Line Diagram
DOCUMENT NUMBER: TB-411-510-001
REVISION NO: 00

Sl. No.

A CONSULTANT

1

B CONSULTANT

1

2

3

NOTE: 

Comments Resolution Sheet for

No comments

CONTRACTOR IS OBLIGED TO FURNISH THIS SHEET (DULY FILLED UP WITHRESOLUTION TO ALL CUSTOMER/ 
CONSULTANT COMMENTS ALONGWITH REVISED DRAWINGS

Surge arrestor shall also be provided in the incomer/line bays also in line with 
the observation point: (f) of mail ref. no.: PR/P&U/DGM(MN-
EL)/26286965/2020/3 ; Dt.28.1.20.

The no. of FCL is shown as 1 Set instead of the requirement of 2 Set in 
document no.: TB-1-411-510-001 9 Sheet 02 of 02. Please correct and 
submit.

It is to be noted that the requirements of surge 
arrester, if required in line with sytem studies, 
shall taken care.

Noted and complied.

The no. of runs of cable shown in the SLD is still incomplete. Please correct 
as detailed below,
a. Cabling from existing URT to New Fault limiting devices both incoming and 
outgoing side- 3 Runs per phase per URT X 1 Core X 630 sqmm i.e. total of 
18 runs per URT and 36 runs for two URT system
b. From SS-9 LIB to SS-9 Generation Board (PNCP): 3 Runs per phase per 
feeder X 1 Core X400 sqmm i.e. total 9 Runs per feeder and 18 runs for 2 
feeders

Noted and complied.

Comment (s)/ Observation(s) Resolution(s)
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             Annex-S-3/C-4/7 
SWTCHYARD LIGHTNING ARRESTOR 
 
The specification provided below are for reference purpose. The complete design, engineering and supply 
of the equipments shall be in line with HVPNL guidelines, applicable standards and as per tender 
requirements and shall be responsibility of LSTK contractors including all liasoning requirements with 
HVPNL authorities. 
 

1.0          SCOPE: 

1.1        This specification provides for the design, engineering, manufacture,  assembly, stage  testing, 
inspection and testing before dispatch, packing, forwarding, delivery at site, installation, 
testing and commissioning of Metal Oxide (gapless) 220 KV  Surge Arrestors complete with 
discharge counter, insulating base and other accessories for all rating arresters. 

1.2         It is not the intent  to  specify completely herein  all the  details  of  design  and construction 
of Surge Arrestors. However, Surge Arrestors shall conform in all respects to the high Standard 
of design and workmanship and be capable of performing in continuous commercial operation 
upto LSTK contractor's guarantee in a manner acceptable to Purchaser. The Arrestors offered 
shall be complete with all parts, necessary for their effective and trouble free operation. Such 
components shall be deemed to be within the scope of supply, irrespective of whether they 
are specifically brought out in the commercial order or not. 

 
2.0          STANDARDS: 
2.1          The Surge Arrestors shall conform to the latest editions and amendments available at the time 

of supply, of the standards listed hereunder. 
 

Sl.           Standard                                                                        Title 
No.         Ref. No.  

1. IEC:99-4 Specification Part-4 for Surge Arrestors without gap for AC system. 

2. IS:3070 (Part-III) Specification for Lightning Arrestors for alternating current system 

3. IS: 2629 Recommended practice for hot dip galvanising of iron and steel. 
4. IS: 2633 Method for testing uniformity of  coating  on zinc coated articles. 
5. IS:5621 Specification for large hollow porcelain for use in electrical 

  installation. 
 

6.           IS:2147                Degree  of  protection  provided  by  enclosures  for  low voltage    
                                             switchgear and control. 
7.            Indian Electricity Rules, 1956. 

Note: 

i)     For the purpose of this specification all technical terms used hereinafter shall have the 
meaning as per IEC/ISS specification. 

ii)    For the parameters of the Arrestor which are not specified in IEC specification for 
Surge Arrestors, the provisions of IS: 3070 (Part-I) shall be applicable. 
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2.2        Surge Arrestors meeting with the requirements of other authoritative standards, which ensure 
equal or better quality than the standards mentioned above shall also be acceptable.  Where  
the   equipment   offered   by   the   LSTK contractor  confirms   to   other standards,   salient    
points  of  difference  between  the  standards  adopted  and  the specified standards shall be  
clearly  brought out in the offer.  

  
2.3 Each of the foregoing supplies shall be made available by the Purchaser at the terminal point 

for each  equipment  for  operation  of  accessories  and  auxiliary equipment. LSTK 
contractor s scope shall include supply of interconnecting cables, terminal boxes, etc., the 
above supply voltages may vary as below and all devices shall be suitable for continuous 
operation over entire range of voltages. 
i)        AC Supply-voltage+10%&-15% frequency +5% 
ii)       DC Supply-15% to +10% 

 
 

4.0           SYSTEM PARAMETERS: 
The Surge Arrestors offered under this specification shall conform to the parameters given 
below: 

 
Sl.   Particulars                                                 System Voltage (KV rms) 

 

1. Nominal system voltage 
(kV rms) 

220 132 66  33  11 

2. Highest system voltage 
(kV rms) 

245 145 72.5  36  12 

3. 1.2/50 microsecond      
 impulse voltage withstand      
 level      
 a.  Transformers and 900 550 325 170 75 
 Reactors (kVp)      

b. Other equipment              1050         650       325            170          75 
and lines (kVp) 

4.      Minimum prospective            50           31.5       31.5              40/3 sec   18.4  
         symmetrical fault current for 

1 second at Arrestor location (kA rms) 
 

5.     Anticipated levels of temporary overvoltage and its duration 
 

a) Voltage (p.u.)                  1.5/1.2   1.5/1.2      1.5/1.2      1.5/1.2     1.5/1.2  

b) Duration (Seconds)          1/10        1/10        1/10           1/10           1/10 

6.     System frequency (Hz)        --------------------- 50 ± 2.5 C/S ---------------------- 

7.     Neutral Grounding               E.E*         E.E*        E.E*        E.E*             E.E* 
 

8.         Number of Phases 
 
 
*E/E = Effectively earth 

 
----------------------- Three -------------------- 
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5.0          GENERAL TECHNICAL REQUIREMENTS: 
 
5.1          The Surge Arrestors shall confirm to the technical requirements of this specification and shall     
                 be designed in line with IEC-60099 

5.2          The energy handling capability of each rating of Arrestor offered, supported by calculations, 
shall be furnished during detailed engineering stage. 

5.3          The Surge Arrestors shall be fitted with pressure relief devices and arc diverting ports and 
shall be tested as per the requirements of IEC specification for minimum prospective 
symmetrical fault current as specified in Clause 4.0 (4) above. 

5.4            The grading ring on each complete Arrestor for proper stress distribution shall be provided 
if required for attaining all the relevant technical parameters. The suitable mounting 
insulators shall also be provided with adequate rating and capacity. 

 
5.5          PROTECTIVE LEVELS: 
 

The basic insulation levels and switching impulse withstand levels of the lines and 
equipment   to   be   protected,   have   been   specified   in   clause   4.0,   "Principal 
Parameters". The protective characteristics of the Arrestors offered shall be clearly specified 
in the schedule of guaranteed technical particulars. 

 
5.6          GENERAL REQUIREMENTS: 

 
 

5.6.1         The materials  and  components  not  specifically  stated  in  this  specification  but  which 
are necessary for satisfactory operation of the equipment are deemed to be included in the 
scope of supply unless specifically excluded. 

5.6.2        Unless otherwise brought out separately by the LSTK contractor in the schedule of 
deviations the Surge Arrestors offered shall conform to the specification   scrupulously. All 
deviations from the specification shall be brought out in the schedule of deviations. The 
discrepancies between the specification and the catalogues or literature submitted as part of 
the shall not be considered as valid deviations unless specifically brought out in the 
schedule of deviations. 

5.6.3        Any  deviation  which  has  not  been  specifically  brought  out  in  the  schedule  of 
deviations of the  Bid Proposal  Sheets,  shall not be  given  effect  to. The deviations 
brought out in the schedule shall be supported by authentic documents, standards and 
other references. 

5.6.4         Each individual unit of Surge Arrestor shall be hermetically sealed and fully protected 
against ingress of moisture. The hermetic seal shall be effective for the entire life time of 
the Arrestor and under the service conditions as specified. The LSTK contractor shall 
furnish sectional view of the Arrestor, showing details of sealing employed. 

5.6.5        The  LSTK contractor  shall  furnish  during the detailed engineering and approval stage,  
a  sectional  view  of  pressure  relief  device employed in the Surge Arrestors offered. 

5.6.6       The Surge Arrestors shall be suitable for hot line washing. 
 
5.7          CONSTRUCTION: 
 
5.7.1       All the units of Arrestors of same rating shall be inter-changeable without adversely affecting 

the performance. 
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5.7.2       The Surge Arrestors shall be suitable for pedestal type mounting. 

5.7.3      All the necessary flanges, bolts, nuts, clamps etc., required for assembly of complete 
Arrestor with accessories and mounting on support structure to be supplied by the 
Purchaser, shall be included in LSTK contractor's scope of supply. 

5.7.4         The drilling details for mounting the Arrestor on Purchaser's support shall be provided by           
                 the LSTK contractor. 
5.7.5      The minimum permissible separation between the Surge Arrestor and any earthed object 

shall be indicated by the LSTK contractor during detailed engineering and approval stage. 

 
5.8          PORCELAIN HOUSING: 

 
5.8.1        All  porcelain  housings  shall  be  free from  lamination  cavities  or  other  flaws  affecting    
               the maximum level of mechanical and electrical strengths. 

5.8.2       The porcelain shall be well vitrified and nonporous. 
5.8.3       The Creepage distance of the Arrestor housing shall be as per IEC-60099 only. 
5.8.4       The porcelain petticoat shall be preferably of self-cleaning type (Aerofoil design). The details 

of the porcelain   housing such as height, angle of inclination, shape of petticoats, gap 
between the    petticoats,  diameter  (ID and OD)  etc.,  shall  be indicated by the LSTK 
contractor during detailed engineering and approval stage in the form of a detailed drawing. 

5.8.5       The Arrestor housing shall confirm to the requirements of IEC/ISS specification. 

 
5.9          GALVANISATION, NICKEL PLATING ETC.: 
5.9.1       All ferrous parts exposed to atmosphere shall be hot dip galvanised as per IS:2629 as 

amended from   time  to   time., Tinned   copper/brass lugs shall be used for internal wiring 
of discharge counter. Screws used for electrical connections shall be either made of brass or 
nickel plated. 

5.9.2       Ground terminal pads and name plate brackets shall be hot dip galvanised. 

5.9.3       The material shall be galvanised only after completing all shop operations. 

 
5.10        ACCESSORIES AND FITTINGS: 

5.10.1     Discharge  counters  shall  be  provided  for  the  Arrestors and measuring the 
leakage current and shall not require any DC or AC Aux.  supply. It shall be suitable for 
outdoor use. The installation of discharge counter shall not adversely affect the Arrestor 
performance. 

5.10.2      The  discharge  counter  shall  register    operation   whenever lightning  or  any  other type 
of  surge  strikes  the Surge Arrestor. 

5.10.3     All  necessary  accessories  and  Earthing    connection   leads  between  the  bottom of the 
Arrestor  and  the    discharge  counter  shall  be  in  the  LSTK contractor's  scope  of  
supply. The connecting lead between discharge counter   and   Surge   Arrestor   shall   be  
of copper flexible  tape  of  size  25x4  mm  and  minimum  of  1.5  meter  length.  The 
discharge counter shall be so designed  that  the readings  of  discharges  recorded by  the  
counter and  the readings of milli-ammeter shall be clearly visible    through an inspection 
window to a person standing on ground. The minimum height of Purchaser's support shall 
be 2.5 
Mts. Terminal  connector  conforming  to  IS:5561 shall be supplied along with the arrester. 

5.11         Each Surge Counter shall have terminals of robust construction for connection to Earthing 
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lead    and these shall be suitably arranged so as to enable the incoming and outgoing 
connections to be made with minimum bends. 

5.11.1     Suitable grounding terminal shall be provided for earthing of surge arrestors up to water 
level. Proper functioning  of  the Surge counter  with Surge Arrestor  shall be 
ensured by the LSTK contractor. 
 

5.12        NAME PLATE: 
The arrestor shall be provided with non-corrosive legible name plate indelibly marked with 
the following information: 
1.     IOCL Panipat. 
2.     Order No. 
3.     LSTK contractor's name or trade mark and identification no.  of the Arrestor being 

supplied. 
4.     Rated voltage. 
5.     Maximum continuous operating voltage. 
6.     Type. 
7.     Rated Frequency. 
8.     Nominal discharge current. 
9.     Long duration discharge class. 
10.   Pressure relief current in kA rms. 
11.   Year of manufacture. 
 

6.0         TESTS: 
 
6.1         TYPE TESTS: 
 

Following type test reports, as specified in IEC standard (amended up to date) shall be 
submitted for the offered type, rating of equipments invariably at the time of inspection for 

. The type test reports shall not be 
older than Seven years and shall be valid up to expiry of validity of offer. The type test must 
have been carried out at any ISO/IEC/NABL accredited laboratories. 

 
i.) Insulation withstand test.  

ii.) Residual voltage test. 
iii.)       Long duration current impulse withstand test. 
iv.)     Operating duty test.  
v.)       Pressure relief test. 
vi.)       Test of arrestor dis-connector. 
vii.)      Artificial pollution test on porcelain housed arrestors.  
viii.)    Temperature cycle test on porcelain housed arrestors. 
ix.)       Porosity test on porcelain house arrestors. 
x.)      Galvanising test on exposed ferrous metal parts. 
 

6.2         ROUTINE TESTS: 
As per quality assurance program (QAP). 
 
Additionally the  following  routine  test  shall  be  performed  in  the  presence  of  
authorized Third Party Agency (TPI): 
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i.)      Tests for satisfactory operation of surge counter while discharging surges. 
ii.)     Test for correctness of leakage current meter before and after the passage of surges. 
iii.)    Visual examination tests. 

 
6.3         ACCEPTANCE TESTS: 

The following acceptance tests as stipulated in the relevant IS:3070 (PART-III) 1993 shall 
be carried out by the LSTK contractor on one item for each type in presence of authorized 
Third Party Agency (TPI): 
 
i.) Measurement of power frequency reference voltage.  
ii.) Lightening impulse residual voltage test. 
iii.)      Partial discharge test. 
 

7.0           INSPECTION 
 
               The inspection may be carried out by the TPI agency only. 
The successful LSTK contractor shall grant free access to the IOCL PANIPAT's representative/TPI at all 

times to the  works and  all  other  places  of  manufacture,  where  equipment are  being manufactured 
and the Contractor shall  provide all facilities  without  extra  charges, for unrestricted inspection of the 
Contractor's works, raw materials, manufacture of the equipment., all the accessories and for conducting 
necessary test as detailed herein. 

 
8.0         DOCUMENTATION: The document schedule for this section shall follow the following vendor 
data requirement schedule.  
 

 

Sr. 
No  

Description with bids 
With 
Bids 

Post order 
Final documents 
with equipments  

For 
review 

For 
records soft copy Prints 

1 General outline drawings of the complete Arrestors   x x x x 

a.GA drawings ( Elevation and Plan)    x x x x 

b.Drawing showing clearance from grounded and 
other live objects and between adjacent poles of 
Surge Arrestors  

x x x x 

c. Cross Sectional View   x x x x 

d.Drawings showing details of pressure relief devices    x   x x 

e.Detailed drawing of discharge counters along with 
the wiring and schematic drawing of discharge 
counter and meter   

x 
    

x 

f. Outline drawing of insulating base   x x   x 

g. Details of grading rings, if used   x x   x 
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h. Mounting details of Surge Arrestors   x x   x 

i. Details of line terminal and ground terminals.   x x x x 

j. The detailed dimensional drawing of porcelain 
housing (if applicable) such as ID, OD, thickness and 
insulator details such height, profile of petticoats, 
angle of inclination and gap between successive 
petticoats, total Creepage distance. 

x x x x 

2 Volt-time characteristics of Surge Arrestors   x   x x 

3 
Sizing Calculations (MCOV) and residual voltage at 
NDC   

x 
x   

x 

4 
Inspection Plan and testing procedure (For review by 
inspection) & QAP   

x 
    

x 

5 Type Test Certificate  
 

x x   x 

6 List of Commissioning spares 
 

x   x x 

7 a. Installation and Maintenance manual     x   x 

b. Operating/Maintenance manual     x   x 

c. Catalogues/ Brochures     x   x 

8 Equipment storage procedure at site         x 
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GAURANTEED TECHNICAL PARAMETERS: MO GAPLESS SURGE ARRESTORS 

 
Sr. No.    Particulars                                System Voltage wise requirement of parameters 

 
220kV   132kV              66kV                33kV         11kV   

 
1. 

 
 

Rated Arrestor                        198     120                 60                   30                  9 
Voltage 

2. M.C.O.V. (kV rms)                 168     104                 49                    25                 7 
3. Installation                              ----------------------- Outdoor ------------------------------------ 

4. Class                                                   as recommended by IEC 
5. Type of construction               -------------------Single Column,  Single Phase--------------  

6. Nominal discharge                10KA    10 KA          10KA              10KA          10 kA 
 current corres- 
 ponding to 8/20 
 microsec wave 
 shape (kA rms) 

7. Min. discharge                         5 KJ/kV   (Referred to rated arrester voltage 
 capability.                               corresponding to Min. discharge characteristics) 

8. Type of mounting        ------------------------------------------ Pedestal -------------------------------- 

9. Connection 
 (Between phase                   P/E                 P/E                 P/E               P/E        P/E 
 to earth P/E) 
 (Between phase to 
 phase P/P) 

10. Long duration                         3                      3                      3                 2    1 discharge 
 class 

11. Max. Switching Surge           455                  280                 140               70    21 kV(P) 
 Protective level 
 voltage at 1000  Amp. 

12. Max. residual voltage             550                 340                170              85      25 kV(P)  
 NDC:10 KA with 8/20 micro 
   

13. Max.residual voltage             600                  372                186              93     28 kV(P) 
steep fronted 

current impulse of 10 KA 
 

14. Minimum pros- symmetr
fault current for press
relief test  
(kA rms) 

        40   31.5 31.5         26.3    18.4   

15.     Terminal Connector           -------------------As per OSBL------------------------ suitable for ACSR 
  conductor size 
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16. Maximum radio 
interference voltage 
(Microvolt) when 
energized at MCOV 

 -------------------------- 500 ---------------------------- 

17. W hether insulating 
base and discharge 
counter with 

Yes Yes Yes  Yes Yes 

 milli-ammeter are       
 required.       
18. Minimum creepage 6125 3625 1813  900 300 

di t f Arr t housing (mm)       
 

 
 

 
 

 

 

 

 

 



 - 0 - 

HARYANA VIDYUT PRASARAN NIGAM LTD. 
 

 

           SPECIFICATION NO. HGD-S-759/DGM-511/R-2 
 

 

 

TECHNICAL SPECIFICATION 

 

 

FOR 

 

 

198/120/60/30/9 KV SURGE ARRESTORS  
 
 

 

 

 

CHIEF ENGINEER/MM ,   
HVPNL, SHAKTI BHAWAN,  
SECTOR-6, PANCHKULA  

 

   
AUGUST-2018

Technical Specification for 198kV Surge Arrester/ HVPNL- For reference purpose  



 - 1 - 

 
            TECHNICAL SPECIFICATION FOR  

          SURGE ARRESTORS (LIGHTNING ARRESTORS) 
         
1.0  SCOPE:          

1.1  This specification provides for the  design, engineering, manufacture,  assembly,  stage 
testing, inspection and testing before despatch, packing,  forwarding  and  delivery  at  site  of  
Metal  Oxide  (gapless) 198 kV, 120 kV, 60 kV, 30 kV & 9 kV Surge Arrestors complete with 
discharge counter, insulating base and other  accessories for all rating arresters except 9 kV & 
30 kV  surge arrester as specified hereunder.          

 

1.2  It is not the intent to specify completely herein all the details of design and construction of 
Surge Arrestors. However, Surge Arrestors shall conform in all respects to the high Standard 
of design and workmanship and be capable of performing in continuous commercial operation 
upto Bidder's guarantee in a manner acceptable to Purchaser. The Arrestors offered shall be 
complete with all parts, necessary for their effective and trouble free operation. Such 
components shall be deemed to be within the scope of supply, irrespective of whether they are 
specifically brought out in the commercial order or not.          

2.0  STANDARDS:          

2.1 The Surge Arrestors shall conform to the latest editions and amendments available at the time 
of supply, of the standards listed hereunder.         
 _______________________________________________________________________ 

        Sl.  Standard    Title  
        No.  Ref. No.  
     _______________________________________________________________________ 
         1.  IEC:99-4  Specification Part-4 for Surge Arrestors without gap for AC system.               

2.  IS:3070 Specification for Lightning Arrestors  
(Part-III)    for alternating current system  

         

         3.  IS: 2629  Recommended practice for hot dip galvanising of iron and steel.   
 

   4.  IS: 2633  Method for testing uniformity of coating on zinc coated articles. 
 

         5.  IS:5621 Specification for large hollow porcelain for use in electrical 
installation.                  

 6.  IS:2147             Degree of protection provided by enclosures for low voltage  
                                                            switchgear and control. 
                 7.  Indian Electricity Rules, 1956.       

______________________________________________________________________________ 
Note: 
        i) For the purpose of this specification all technical terms used  hereinafter    shall have the 

meaning as per IEC/ISS specification.          

         ii) For the parameters of the Arrestor which are not specified in IEC  specification for Surge 
Arrestors, the provisions of IS: 3070 (Part-I) shall be applicable. 

 2.2 Surge Arrestors meeting with the  requirements of other authoritative standards, which ensure 
equal or better  quality than the standards mentioned above shall also be acceptable. Where 
the equipment offered by the Bidder  conforms to other standards,  salient  points of difference 
between the standards adopted and the specified standards shall be  clearly  brought out in  
the  offer.  Four (4) copies of the reference standards in English language shall be furnished 
along with the offer. 

3.0 CLIMATIC CONDITIONS: 
The equipment is required to operate satisfactorily under the following site condition: 
i) Temperature  

a) Maximum 
b) Minimum 

 
500C 
-2.50C 

ii) Relative Humidity 
a) Maximum 
b) Minimum 

 
100% 
26% 
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iii) Isocerounic level 45 
iv) Approx. no. of rainy days/year 120 days nearly 
v) Average rain fall/year 900 mm 
vi) Altitude above mean sea level Below 1000 meters 
vii) Max. wind pressure 195 Kg./m2 
viii) Average number of dust storm days per annum 35 

   

      The reference ambient temperature may be taken as 500 C. 
 

  3.1 AUXILIARY POWER SUPPLY: 
 

The equipment offered under this specification shall be suitable for the following auxiliary 
power supplies. 
 

a) Power Devices (like drive motors) 415V, 3 Phase, 4 wire 50  Hz, neutral grounded 
AC supply 

b) AC Control and protective 
devices, lighting fixtures, space 
heaters 

240V, single space, 2 wire 50 Hz, neutral  
grounded AC supply 

 
c) DC alarm,control and protective 

devices 
220V, DC 2-Wire 

 

Each of the foregoing supplies shall be made available by the Purchaser at the terminal point 
for eac
include supply of interconnecting cables, terminal boxes, etc., The above supply voltages may 
vary as below and all devices shall be suitable for continuous operation over entire range of 
voltages. 

 

i) AC Supply-voltage+10%&-15% frequency  + 5% 
 

ii) DC Supply-15% to +10% 
 

4.0 SYSTEM PARAMETERS:          

The Surge Arrestors offered under this specification shall conform to the parameters given 
below: 
___________________________________________________________________________ 

            Sl. Particulars       System Voltage (KV rms) 
                     No.                            220   132    66     33    11___________ 
               1. Nominal system voltage    220       132              66         33     11 
           (kV rms) 
         

           2. Highest system voltage   245      145     72.5        36      12  
             (kV rms)      

          3. 1.2/50 microsecond  
           impulse voltage withstand  
           level          

           a.  Transformers and             900         550     325        170     75 
                      Reactors (kVp)         
           b.  Other equipment          1050       650      325        170     75 
                 and lines (kVp) 
              4.   Minimum prospective     40    31.5     31.5      25/31.5**  18.4 

symmetrical fault current          . 

for 1 second at Arrestor       

         location (kA rms) 
                        
      5.  Anticipated levels of  
           temporary overvoltage  
           and its duration           

a) Voltage (p.u.)       1.5/1.2  1.5/1.2      1.5/1.2   1.5/1.2   1.5/1.2            

b) Duration (Seconds)  1/10     1/10        1/10    1/10                 1/10 
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         6.  System frequency(Hz)    --------------------- 50 ± 2.5 C/S  ----------------------          

          7.          Neutral Grounding      E.E*     E.E*        E.E*  E.E*          E.E* 
     

         8.         Number of  Phases    ----------------------- Three  -------------------- 
         *E/E = Effectively earth 
                ______________________________________________________________________ 

                       **  i. 25kA for 66kV,132kV & existing 220kV S/Stns. 
                               ii. 31.5KA for new 220kV S/Stns. 
 
 

5.0  GENERAL TECHNICAL REQUIREMENTS: 
5.1  The Surge Arrestors shall conform to the technical requirements as per Annexure-II 
 

5.2  The energy handling capability of each rating of Arrestor offered, supported by calculations, 
shall be furnished in the offer. 

 

5.3  The Surge Arrestors shall be fitted with pressure relief devices and arc diverting ports and 
shall be tested as per the requirements of IEC specification for minimum prospective 
symmetrical fault current as specified in Clause 4.0 (4). 

 

5.4     The grading ring on each complete Arrestor for proper stress distribution shall be provided if 
required for attaining all the relevant technical parameters. 

 

5.5  PROTECTIVE LEVELS: 
   The basic insulation levels and switching impulse withstand levels of the lines and equipment 

to be protected, have been specified in clause 4.0, "Principal  Parameters". The protective 
characteristics of the Arrestors offered shall be clearly specified in the schedule of guaranteed 
technical particulars.                 

5.6  GENERAL REQUIREMENTS: 
5.6.1  The materials and components not specifically stated in this specification but which are 

necessary for satisfactory operation of the equipment are deemed to be included in the scope 
of supply unless specifically excluded.          

5.6.2  Unless otherwise brought out separately by the Bidder in the schedule of  deviations the Surge 
Arrestors offered shall conform to the specification  scrupulously. All deviations from the 
specification shall be brought out in the schedule of deviations. The discrepancies between 
the specification and the  catalogues or literature submitted as part of the offer shall not  be  
considered as valid deviations unless specifically brought out in the schedule of deviations.          

5.6.3  Any deviation which has not been specifically brought out in the schedule of deviations   of the  
Bid Proposal  Sheets,  shall not be  given  effect  to. The deviations brought out in the 
schedule shall be supported by authentic documents, standards and other references.          

5.6.4  Each individual unit of Surge Arrestor shall be hermetically sealed and fully protected against 
ingress of moisture. The hermetic seal shall be effective for the entire life time of the Arrestor 
and under the service conditions as specified. The Bidder shall furnish sectional view of the 
Arrestor, showing details of sealing employed.          

5.6.5  The Bidder shall furnish in the offer, a sectional view of pressure relief device employed in the 
Surge Arrestors offered.          

5.6.6  The Surge Arrestors shall be suitable for hot line washing. 
5.7  CONSTRUCTION: 
5.7.1  All the units of Arrestors of same rating shall be inter changeable without adversely affecting 

the performance.       

5.7.2  The Surge Arrestors shall be suitable for pedestal type mounting. 
 

5.7.3  All the necessary flanges, bolts, nuts, clamps etc., required for assembly of complete Arrestor 
with accessories and mounting on support structure to be supplied by the Purchaser, shall be 
included in Bidder's scope of supply.          

5.7.4  The drilling details for mounting the Arrestor on Purchaser's support shall be supplied by the 
Supplier.          

5.7.5  The minimum permissible separation between the Surge Arrestor and any earthed object shall 
be indicated by the Bidder in his offer.                 
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5.8  PORCELAIN HOUSING:         
5.8.1  All porcelain housings shall be free from lamination cavities or other flaws affecting the 

maximum level of mechanical and electrical strengths.          

5.8.2  The porcelain shall be well vitrified and nonporous.          

5.8.3   The Creepage distance of the Arrestor housing shall be as per Annexure-I.     

5.8.4  The porcelain petticoat shall be preferably of self-cleaning type (Aerofoil design). The details 
of the porcelain  housing such as height, angle of inclination, shape of petticoats, gap between  
the  petticoats, diameter   (ID and OD) etc., shall be indicated by the Bidder in his offer  in the 
form of a detailed drawing.          

5.8.5  The Arrestor housing shall conform to the requirements of IEC/ISS specification.          

5.9  GALVANISATION, NICKEL PLATING ETC.:          

5.9.1  All ferrous parts exposed to atmosphere shall be hot dip galvanised as per IS:2629 as  
amended  from  time  to  time., Tinned  copper/brass lugs shall be used for internal wiring of 
discharge counter. Screws used for electrical connections shall be either made of brass or 
nickel plated.          

5.9.2  Ground terminal pads and name plate brackets shall be hot dip galvanised.          

5.9.3  The material shall be galvanised only after completing all shop operations.                  

5.10  ACCESSORIES AND FITTINGS: 
 

5.10.1  Discharge counters shall be provided for the Arrestors except for 9 kV and  
30 kV Arresters The discharge counter shall be provided with milli-ammeter for measuring the 
leakage current and shall not require any DC or AC Aux.  supply. It shall be suitable for 
outdoor use. The installation of discharge   counter shall not adversely affect the Arrestor 
performance. 

 

5.10.2  The  discharge  counter  shall  register    operation   whenever lightning  or  any  other  type  of  
surge  strikes  the Surge Arrestor.          

5.10.3  All  necessary  accessories  and  Earthing    connection   leads  between  the  bottom of the 
Arrestor and the  discharge counter shall be in the Bidder's scope of supply.  The  connecting 
lead between discharge counter  and  Surge  Arrestor  shall  be  of copper  flexible tape of size 
25x4 mm and minimum of 1.5 meter length. The discharge counter shall be so designed  that  
the readings  of  discharges  recorded  by  the  counter  and  the readings of milli-ammeter 
shall be clearly visible   through  an inspection window to a person standing on ground. The 
minimum height of Purchaser's support shall be 2.5 Mts. Terminal  connector  conforming  to  
IS:5561   shall be supplied along with the arrester. 

 

5.11  Each Surge Counter shall have terminals of robust construction for connection to Earthing 
lead   and these shall be suitably arranged so as to enable the incoming and outgoing 
connections to be made with minimum bends. 

5.11.1  Suitable grounding terminal shall be provided for earthing of surge arrestors up to water level. 
Proper functioning of the Surge counter with Surge Arrestor shall be ensured by the Supplier. 

5.12  NAME PLATE: 
 

The arrestor shall be provided with non-corrosive legible name plate indelibly marked with the 
following information: 

 

            1. Haryana Vidyut Prasaran Nigam Ltd.              

2. Order No.                   

3. Manufacturer's name or trade mark and identification no.  of the Arrestor being supplied.              

4. Rated voltage.              

5. Maximum continuous operating voltage.              

6. Type.              

7. Rated Frequency.              

8. Nominal discharge current.              

  9. Long duration discharge class.              

  10. Pressure relief current in kA rms.              

  11. Year of manufacture. 
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6.0 TESTS: 
6.1 TYPE TESTS:     
 The equipment should be offered type test. Test reports should not more then seven years 

old reckoned from date of bid opening in respect of all the tests carried out in accredited 
laboratories (based on ISO/IEC) by a reputed accredited body or witnessed by HVPN or 
another electric power utility and be submitted by the successful bidder to HVPNL for 
approval as schedule given in Bar Chart. 

i.)  Insulation withstand test. 
ii.)  Residual voltage test. 
iii.)  Long duration current impulse withstand test. 
iv.)  Operating duty test. 
v.)  Pressure relief test. 
vi.)  Test of arrestor dis-connector. 
vii.)  Artificial pollution test on porcelain housed arrestors. 
viii.) Temperature cycle test on porcelain housed arrestors. 
ix.)  Porosity test on porcelain house arrestors. 
x.)  Galvanising test on exposed ferrous metal parts. 

6.2 ROUTINE TESTS: 
 As per quality assurance program (QAP). 
6.3           ACCEPTANCE TESTS: 
 The following acceptance tests as stipulated in the relevant IS:3070 (PART-III) 1993 shall 

be carried out by the Supplier in presence of HVPNL representative, unless dispensed with 
in writing by the HVPNL. 

i.)  Measurement of power frequency reference voltage. 
ii.)  Lightening impulse residual voltage test. 
iii.)  Partial discharge test. 

6.4 SURGE MONITOR 
  

i.)  Tests for satisfactory operation of surge counter while discharging surges. 
ii.)  Test for correctness of leakage current meter before and after the passage of surges. 
iii.)  Visual examination tests. 

7.0  INSPECTION 
 

7.1      The inspection may be carried out by the HVPNL at any stage of manufacture. The 
successful Bidder shall grant free access to the HVPNL's representative at all times to the 
works and all other places of manufacture, where equipment are being manufactured and the 
Contractor shall provide all facilities without extra charges, for unrestricted inspection of the 
Contractor's works, raw materials, manufacture of the equipment., all the accessories and for 
conducting necessary test as detailed herein. 

7.2      The Contractor shall keep the HVPNL informed in advance, about the manufacturing program 
so that arrangement can be made for inspection. 

7.3      No material shall be dispatched from its point of manufacture unless the material has been 
satisfactorily inspected and tested. 

7.4     The HVPNL reserves the right to insist for witnessing the acceptance/routine testing of the 
bought out items. 

7.5     The Contractor shall submit their internal inspection report containing manufacturer's test 
certificates before offering the material for inspection. 

7.6     The acceptance of any quantity of equipment shall in no way relieve the Contractor of his 
responsibility for meeting all the requirements of this specification and shall not prevent 
subsequent rejection if such equipment are later found to be defective. 

7.7  
 

8.0 DOCUMENTATION: 
8.1 The successful bidder shall submit four sets of following drawings for HVPNL approval. 
 List of drawings:- 

i.)  General outline drawings of the complete Arrestors with technical parameters. 
ii.)  Drawing showing clearance from grounded and other live objects and between adjacent 

poles of Surge Arrestors, required at various heights of Surge Arrestors. 
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iii.)  Drawings showing details of pressure relief devices. 
iv.)  Detailed drawing of discharge counters along with  the wiring  and schematic drawing of 

discharge counter and meter. 
v.)  Outline drawing of insulating base. 
vi.)  Details of grading rings, if used. 
vii.)  Mounting details of Surge Arrestors. 
viii.) Details of line terminal and ground terminals. 
ix.)  Volt-time characteristics of Surge Arrestors. 
x.)  Details of galvanising being provided on different ferrous parts. 
xi.)  The detailed dimensional drawing of porcelain housing such as ID, OD, thickness and 

insulator details such height, profile of petticoats, angle of inclination and gap between 
successive petticoats, total Creepage distance etc., 

NOTE:
  

All above drawings should bear a minimum space (14x10cm) for stamping the 
approval of drawings by HVPNL.                        

8.2 The bidder shall submit four sets of final versions of complete and correct equipment 
drawings for Purchaser's approval along with bid in a sealed envelope.  The Purchaser shall 
communicate his comments/approval on the drawings to the Supplier within 21 days from the 
date of issue of LOI.  The submission of complete and correct readable drawings for approval 
is the responsibility of the bidder/supplier. The Supplier shall, if so required by the purchaser, 

shall approve the revised drawings within 2 weeks from the date of its receipt.   
      

8.3       The successful Bidder shall also supply one set of all the approved drawings and instruction 
manual containing handling, installation, testing and commissioning, operation and 
maintenance of the equipment at the time of despatch of material to consignee with each 
equipment for our field staff. In addition, 5 sets of such bound manuals and final approved 
drawings shall be supplied for reference and record in our design office.  

   

One set of all the approved drawings and manual of instructions will be supplied along 
with each equipment without which the supply will not be considered as complete 
supply.          

 8.4  i) Four copies of acceptance test reports shall be furnished to the Purchaser. One copy 
will be returned, duly certified by the Purchaser and only thereafter shall the materials 
be despatched. 

 

      ii) All records of routine test reports shall be maintained by the Supplier at his works for 
periodic inspection by the Purchaser.          

       iii) All test reports of tests conducted during manufacture shall be maintained by the 
Supplier. These shall be produced for verification as and when requested for by the 
Purchaser.          

NOTE:   In case the equipment offered by the Supplier does not meet with the requirement of 
technical specification the offer of the Firm shall not be considered. 
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ANNEXURE - I 
                   (Surge Arrestors) 
                   SHEET 1 OF 3 
  

TECHNICAL REQUIREMENTS FOR METAL OXIDE  
(GAPLESS) SURGE ARRESTORS 

 
_______________________________________________________________________________ 
Sl.    Particulars         System voltagewise requirement of parameters 
No.                    220 kV  132 kV    66 kV      33 kV     11KV 
_______________________________________________________________________________ 
1.    Rated Arrestor      198 120      60         30         9 
       Voltage 
 
 

2.    M.C.O.V. (kV rms)  168 104       49         25          7         
 
 

3.   Installation          ----------------------- Outdoor ------------------------------------ 
 

 

4.   Class         --------- ------------------ Station Class --------------------- 
 
 

5.   Type of cons-          ------------------ ---------- Single Column,  Single Phase--- 
     truction for 
      10 kA rated Arrestor. 
 
 

6.   Nominal discharge  10KA         10 KA         10KA          10KA    10 kA 
     current corres- 
     ponding to 8/20 
     microsec wave 
     shape (kA rms) 
 
 

7. Min. discharge      5 KJ/kV   (Referred to rated arrester voltage 
   capability.         corresponding to Min. discharge characteristics) 
 
 

8.        Type of mounting     ------------------------------------------ Pedestal -------------------------------- 
 

 

9.   Connection 
      (Between phase      P/E  P/E       P/E  P/E         P/E 
    to earth P/E)  

(Between phase 
    to phase P/P) 
10.   Long duration        3               3         3                   2             1 
     discharge class  
11. Max. Switching Surge        455             280     140            70          21 
    kV(P) Protective level  
    voltage at 1000  Amp.  
12. Max. residual voltage     550              340     170                 85           25      

kV(P) for nominal  
    discharge current  
   10 KA with 8/20  

micro second wave  
13.    Max.residual voltage    600              372    186       93          28 
       kV(P) steep fronted  
   current impulse of      
       10 KA. 
14.   Minimum prospective  40             31.5   31.5                25/31.5**      18.4 
       symmetrical fault 
      current for pressure 
       relief test (kA rms) 
 

**  i. 25kA for 66kV,132kV & existing 220kV S/Stns. 
                  ii. 31.5KA for new 220kV S/Stns. 
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ANNEXURE - I 
                   (Surge Arrestors) 
                   SHEET 2 OF 3 
  

TECHNICAL REQUIREMENTS FOR METAL OXIDE  
(GAPLESS) SURGE ARRESTORS 

 
_____________________________________________________________________________ 
Sl.    Particulars        System voltagewise requirement of parameters 
No.            220 kV    132 kV    66 kV            33 kV                 11KV 
_____________________________________________________________________________ 
15.   a) Terminal Connector -------------------Single Zebra------------------------ 
           suitable for ACSR            
           conductor size         
  b)  Take off       Vertical    Vertical  Vertical   vertical    vertical 
 
 

16.   Voltage (kV rms)          Rated voltage of the Arrestor 
       (corona extinction)  
 

17.   Maximum radio        --------------------------  500  ---------------------------- 
     interference 
       voltage (Microvolt)  

when energised  
       at MCOV   

18.   Whether insulating     Yes     Yes    Yes       Yes         Yes 
   base and discharge 
       counter with 
       milli-ammeter are 
      required. 
 

19.   Minimum creepage     6125    3625   1813       900         300 
     distance of Arrestor 
       housing (mm)          
_______________________________________________________________________________ 
 
 
 



 - 9 - 

                                            
 

              TECHNICAL AND GUARANTEED PARTICULARS FOR LIGHTNING ARRESTORS. 
 

1. Name of the manufacturer  
2. Country of origin  

3. Standard specification on which performance is based.  
4.   
5. Rated voltage (rms) KV 
6. Continuous operating voltage KV 
7. Reference voltage KV 
8. Watt-loss at continuous operating voltage Watt/ KV 
9. Watt-loss at rate voltage Watt/ KV 
10. Leakage current at C.O.V. MA 
11. Leakage current at rated voltage MA 
12. Nominal discharge current (8/20 micro second wave) KA 
13. Reference current A 
14. Max. residual voltage for 8/20 micro second discharge current 

a) at 0.5 times nominal discharge current 
b) at nominal discharge current 
c) at twice the nominal discharge current 

 
KV(Peak) 
KV(Peak) 
KV(Peak) 

15. Max. switching surge protective with front level voltage at 500 
Amp.  

KVP 

16. Steep/current impulse residual voltage test with 1 micro second 
front time current wave of 10 KA Peak 

KVP 

17. High current impulse withstand (4/10 micro second wave) KAP 
18. Long duration current impulse rating: 

a) Peak current 
b) Virtual duration of peak 
c) Line discharge class of arrestor 

 
A  
Micro second. 

19. Power frequency voltage withstand of arrestor insulation(rms) 
a) dry 
b) wet  

 
KV 
KV 

20. Total creepage distance mm 
21. Lightning impulse withstand voltage of arrester KVP 
22. Type of non-linear resistor disc. Size (dia, height) Dia mm height mm KV 
23. No. of non-linear discs. Per section of arrester No.
24. No. of sections in one arrester No. 
25. Material of retainer use inside lightning arrester bakelite, ceramic, 

rubber or other material. 
 

26. Is pressure relief device provided, if so, its class?  
27. Overall dimensions: 

a) Height 
b) Diameter  

 
mm 
mm 

28. Net weight Kg. 
29. Cantilever strength Kg.m 
30. Are the live and earth ends of arrester suitable for jumper/flats as 

specified? 
 

31. Any other technical data  
32. Temporary power frequency over voltage withstand capability for 

arresters: 
For 0.1 second 
For 1.0 second 
For 10.00 seconds 
For 100.00 seconds 

 

 




























































































