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SECTION-1 

Scope, Bill of Quantities and Specific Technical Requirement  

 

1.1 SCOPE 

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

documentation, packing and loading at works, transportation to site of Clamps and Connectors and 

Spacers etc. along with their accessories and fixing hardware, for HVDC substation at Pugalur. The scope 

shall encompass and include all the activities listed above. 

In case of variance in the requirements specified under Section-1 and other Sections of this specification, 

requirements of Section-1 shall prevail. In case of variance in the requirements specified in Section-2 & 3, 

Section-2 shall prevail. 

Clamps and Connectors/Spacers are required for the following Project 

Project  :   ±800kV, 6000MW HVDC Raigarh – Pugalur Terminals   

 

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

1.2 BILL OF QUANTITIES  

Bidder shall supply the items along with all accessories as per the latest revision of document no. :- 

S. no. Item Description RAIGARH (No.) PUGALUR (No.) 

1 L-Plate with Fixing arrangement for single Moose 
conductor (as per drawing no. 623) 

25 13 

 

The following points may be noted: 
 

1.2.1  The exact terminal details will be furnished after placement of order.  
 
1.2.2      Quantity Variation: +/- 30% on overall BOQ 

 
Note: All clamp shall be provided with suitable fixing hardware for fixing with equipment/conductor. 
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1.3 SPECIFIC TECHNICAL REQUIREMENTS 

 
All power clamps and connector/spacers and their accessories shall conform to IS 5561 and IS 10162 
respectively and other relevant standards as mentioned in clause 2.2 of this specification, except to the 
extent explicitly modified in the Section -2 of this Specification. 

1.3.1 Technical Particulars for Clamps & Connectors/Spacers 

Sl. 
No. 

Technical Particulars Unit 
System Ratings 

400kV 132kV 66 kV 
1 Nominal system voltage      kV 400 132 66 

2 Highest system voltage        kV 420 145 72.5 

3 
Current Rating  A 4000/3150/

2000 
1000 1000/1250

/2000 

4 Short circuit current (for 1 sec) kA  50 31.5 25 

5 Frequency     50 Hz + 5% 

6 
Dry lightning impulse withstand voltage 

(for 1.2/50  sec.)      

kVp 1550 650 325 

7 
Dry and wet one minute power 
frequency withstand voltage 

kVrms 630 275 140 

8 
Minimum Visual Corona Extinction 
Voltage   

kVrms 320  156 ---- 

9 

Maximum RIV Voltage µV 1000 at 
320kVrms 

across 
300ohm 

resistor at 
1Mhz 

1000 at 
156 

kVrms 
across 

300ohm 
resistor 
at 1Mhz 

---- 

10 Material 

a 

For connecting ACSR Conductors   Aluminium alloy casting, conforming to 
designation A6 of IS:617 and shall be tested for 
all tests as per IS:617 

b 

For connecting equipment terminals 
made of copper with  ACSR Conductor 

Bimetallic connectors made from aluminium 
alloy casting, conforming to designation A6 of IS 
617 with 2mm thick Bimetallic liner and shall be 
tested as per IS:617. 

c For connecting G.I. shield  wire  Galvanised mild steel  

d 
Bolts, nuts and plain washers Electro galvanised  for size below M12, for other 

hot dip galvanised  

e 
Spring washers for items ‘a’ to ‘c’ Electro - galvanised  mild steel suitable for at 

least service conditions-3  as per IS:1573 
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1.3.3 Type Tests 

Clamps and connectors shall be subject to type tests as per IS - 5561. Type tests as per IS-5561 shall be 
carried out on one sample of each type and design. One sample of each type and design shall also be type 
tested for 

i) Temperature rise test (maximum temperature rise allowed is 35C over 50C ambient) 
ii) Short time current test 
iii) Dry corona and RIV test 
iv) Resistance test and tensile test 
 

The spacers shall be subjected to the type tests in accordance with IS - 10162  
 

1. 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 and TS clause 6.11. 

 

2. All type tests should have been conducted not earlier than 10 year from 28.07.15. If any type tests 

report is found to be technically unacceptable, such type test(s) shall be conducted by the vendor 

without cost and delivery implication to BHEL. In case the test reports are of the test 

conducted earlier than 10 (ten) from first stage bid opening i.e 28-07-2015, the bidder 

shall repeat these test(s) at no extra cost to BHEL. 

 

 

3. In the event of any discrepancy in the test reports i.e. any test report not acceptable 

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

due to non-compliance with the requirement stipulated in the Technical Specification 

or any/all type tests not carried out, same shall be carried out without any additional 

cost implication to the Purchaser. The bidder shall intimate the Purchaser the detailed 

program about the tests at least two (2) weeks in advance in case of domestic supplies 

& six (6) weeks in advance in case of foreign supplies. Further, in case type tests are 

required to be conducted / repeated and the deputation of Inspector/Purchaser's 

representative is required, then all the expenses shall be borne by the bidder. 

1.3.4 Quality Plan 

Bidder to follow valid POWERGRID approved quality plan at contract stage. In case the bidder 

does not have POWERGRID approved QP, it will be the bidder’s responsibility to get its QP 

approved directly from POWERGRID. 

 

1.3.5 Special Tools & Tackles 

The bidder shall include in his proposal the deployment of all special tools and tackles required 

for erection, testing, commissioning and maintenance of the equipment .The Special tools and 
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tackles shall only cover items which are specifically required for the equipment offered and are 

proprietary in nature. A list of all such devices shall be furnished.  

1.4 Deviations 

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

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. 
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SECTION-2 

Equipment Specification 

2.1. General 

This section covers the general technical requirements of Clamps & Connectors/Spacers. In case 

of any discrepancies between the requirements mentioned in this section and those specified in 

other sections of this specification, this shall prevail after section-1 and shall be treated as 

binding requirements.    

2.2 Applicable Standards 

The spacers and clamps & connectors, unless otherwise specified, shall strictly conform to the 

latest revision of the following Indian and International standards as appropriate:  

List of Standards: 

Electric Power Connectors IS-5561  

Electric Power Connectors for substation NEMA-CC1 

Connectors for use between aluminium or aluminium-copper 
overhead conductors 

NEMA-CC3 

Spacers & spacer dampers for twin horizontal bundle 
conductors 

IS 10162 

Aluminium and aluminium alloy ingots and castings for 
general engineering purposes 

IS 617 

Hexagon head bolts, screws and nuts of product grade C IS 1363  
 

Hexagon head bolts, screws and nuts of product grades A and 
B 

IS 1364 
 

Technical supply conditions for threaded steel fasteners IS 1367 Part (1, 2, 3 &13) 
 

Conductors and earth wire accessories for overhead power 
lines 

IS 2121 
 

Methods for testing uniformity of coating of Zinc coated 
articles 

IS 2633 
 

Specification for Electroplated coatings of zinc on iron and 
steel 

IS 1573 

Hexagonal bolts & nuts (M42 to M150)   IS 3138 

Metric screw threads  IS 4218(Parts 1 to 4 & 6) 
 

Fasteners: hexagonal products width across flats 
 

ISO 272 
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Fasteners, screws & studs ISO 898 

Hot dip zinc coatings on structural steel and other allied 
products 

IS 4759 
 

Recommended practice for hot dip galvanizing of iron and 
steel 

IS 2629 

Code of practice for use of metal arc welding for general 

construction in mild steel 
IS 816  

2.3 Clamps and Connectors  

All power clamps and connectors shall conform to IS: 5561, and/or IEC standard. 

All Clamps and connectors shall be bolted type. 

Where copper to aluminium connections are required, bi-metallic clamps shall be used, which 

have been properly designed to ensure that any deterioration of the connection is kept to a 

minimum and restricted to parts which are not current carrying or subjected to stress. The design 

details of the joints shall be furnished for approval of the employer. 

Low voltage connectors, grounding connectors and accessories for grounding all equipment as 

specified in each particular case, are also included in the scope of Work. 

No current carrying part of any clamp shall be less than 10 mm thick. All ferrous parts shall be hot 

dip galvanised. Copper alloy liner of minimum 2 mm thickness shall be cast integral with 

aluminium body for Bi-metallic clamps. When copper alloy is not cast integral with aluminium 

body, a bimetallic washer or strip shall be used to meet functional requirement. 

All casting shall be free blow holes, surface blisters, cracks and cavities. All sharp edges and 

corners shall be blurred and rounded off. 

Flexible connectors, braids or laminated straps made for the terminal clamps for bus posts shall 

be suitable for both expansion or through (fixed/sliding) type connection of IPS Aluminium tube 

as required. In both the cases the clamp height (top of the mounting pad to centre line of the 

tube) should be same. 

Size of the terminal/connector for which the clamp/ connector is suitable shall be 

embossed/punched (i.e. indelibly marked) on each components of the clamp/connector, except 

on the hardware. 

Clamp shall be designed to carry the same current as the conductor and the temperature rise shall 

be equal or less than that of the conductor at the specified ambient temperature. The rated 

current for which the clamp/connector is designed with respect to the specified reference 

ambient temperature, shall also be indelibly marked on each component of the clamp/connector, 

except on the hardware. 
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All current carrying parts shall be designed and manufactured to have minimum contact 

resistance. 

 The Corona extinction voltage for 400kV class clamps shall not be less than 320KV. 

 The material for Aluminium sleeves shall be same as Aluminium Tube. 

 

Corona bell/End Caps shall be provided wherever the bus extends beyond clamps and on free 

ends for sealing the ends of the tubular conductor against rain and moisture and to reduce the 

electrostatic discharge loss at end points. There shall be small drain hole at the ends of each 

corona bell/End Caps. 

2.4 Spacers 

Spacer shall conform to IS - 10162.  

No magnetic material shall be used in the fabrication of spacers except for GI bolts and Nuts. 

Spacer design shall be made to take care of fixing and removing during installation and 

maintenance 

The design of the spacers shall be such that the conductor does not come in contact with any 

sharp edge. 

  
2.5 Tests 
 

All type tests should have been conducted not earlier than 10 year from 28.07.15. If any type tests 

report is found to be technically unacceptable, such type test(s) shall be conducted by the vendor 

without cost and delivery implication to BHEL. In case the test reports are of the test 

conducted earlier than 10 (ten) from first stage bid opening i.e 28-07-2015, the bidder 

shall repeat these test(s) at no extra cost to BHEL. 

 
2.5.1  Tests for Clamps and Connectors 
 

Clamps and connectors shall be subject to type tests, acceptance tests and routine tests as per 

IS : 5561. Type tests as per IS-5561 shall be carried out on one sample of each type and design. 

One sample of each type and design shall also be type tested for 

i) Temperature rise test (max. temp. rise allowed is 35C over 50C ambient) 

ii) Short time current test 

iii) Dry corona and RIV test 
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iv) Resistance test and tensile test 

2.5.2 Tests for Spacers 

The spacers shall be subjected to the type tests, acceptance tests and routine tests in 

accordance with IS : 10162  
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SECTION – 3 

PROJECT DETAILS & GENERAL TECHNICAL REQUIREMENTS 

Refer document General Technical Requirements – TB-391-316-000 Rev 04. 

 



L-Plate with Fixing arrangement for single Moose
conductor



INSULATOR 

 

SURGE COUNTER 

 

CONNECTION DETAIL 

 
































































































