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36 KV and 11 KV VACUUM CIRCUIT BREAKERS 

 
1.1 SCOPE 
 
1.1.1 This section of specification covers the design, manufacture, assembly,  

shop testing/inspection before dispatch, packing, forwarding, transportation 
to store, insurance (during transit,),supervision at site during testing and 
commissioning of 36 KV and 11 KV outdoor type vacuum circuit breakers at 
various 33/11 KV substations. 

 
1.1.2 The scope of supply shall also include necessary special tools and plants 

required for erection, maintenance and necessary spares, required for 
normal operation and maintenance of the circuit breakers for a period of five 
years. 

 
1.1.3, The circuit breakers should be complete in all respects with insulators, 

bimetallic connectors, interrupting  chamber, operating mechanisms control 
cabinet, interlocks, auxiliary switches indicating devices, supporting 
structures, accessories, etc., described herein  and briefly listed in the 
schedule of requirements. The spares/attachments which are necessary for 
the smooth functioning of the equipment and specifically are not mentioned 
here shall be assumed to be included the scope of supply. 

 
1.2 STANDARDS 
 
1.2.1 The circuit breaker shall conform in all respects to the requirements of latest 

issue of IS/IEC specifications except for modifications specified herein. The 
equipment manufactured according to any other authoritative standards 
which ensure an equal or better quality than the provision of IS/IEC 
specifications shall also be acceptable. The salient point of difference 
between the proposed standard and provision of these specifications shall 
be clearly brought out in the tender. A copy of English version of such 
specifications shall be enclosed with the tender. 

 
1.2.2 The list of standards mentioned in this specification and to which the circuit 

conform is given below. 
 
Sl.No. IS IEC Description 
1. IS 13118 IEC-56 High Voltage A.C.Circuit Breakers 
2. IS 2099 IEC-

137 
Bushing for alternating Voltages above 1000 volts 

3. IS 12729 IEC-
694 

Common clauses for high voltages switchgear and 
control gear standards. 

4.  IEC-
815 

Specification for Creepage distances. 

5. IS-4379  Identification of the contents of industrial gas 
cylinders. 

6. IS-3072  Installation and maintenance of switchgear 
7. IS-9135  Guide for testing of circuit breakers with respect to 

out of phse4 switching. 
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8.  IEC 60 High voltage testing technique. 
9.  IEC-17 

A Study 
Group 
Dec. 
1981 

Sealing of interrupters/breakers 

10. IS-1554 IEC-
227 

PVC insulated cables up to and including 1000 
volts. 

11. IS-5  Colors for ready mixed paints and enamels. 
12.  IEC529 Degree of protection provided enclosure 
13. IS 996 IEC 34 AC Motors 
14. IS 

2629,2633 
ISO 
1460 

Hot Dip Galvanizing. 

 
 
1.3 SERVICE CONDITIONS 
 
1.3.1. CLIMATIC CONDITIONS 
 
 The breakers and accessories to be supplied against this specification shall 

be suitable for satisfactory continuous operation under the tropical 
conditions described in General Technical Requirement. 

 
1.3.2. AUXILIARY POWER SUPPLY 
 
 Auxiliary electrical equipment shall be suitable for operation on the following 

supply system.  
 a) Power Devices (Like drive Motors) 415/240 Volts, 3 phase 4  

        wire 50 hz., neutral  grounded  AC supply 
 
 b) DC Power, for Control and  24V DC/ungrounded 2 wire  
  Protective Devices. 
 
 The above supply voltage may vary as indicated below and all devices shall 
be suitable for continuous operation over the entire range of voltages. 
 
 i) AC Supply  Voltage + 10%/-15% 
     Frequency ±5% 
     Combined voltage and frequency +10%-15% 
 ii) DC Supply  -15%  to  + 10% 
 
 
1.4 GENERAL REQUIREMENT OF 36 KV AND 11 KV/OUTDOOR VACUUM 

 CIRCUIT BREAKERS. 
 

 
 The vacuum type circuit breaker shall have vacuum interrupters, designed  

to provide a long contact life aft all currents up to rated making and breaking 
current during switching operations. The vacuum interrupters sealed for life 
shall be encapsulated by porcelain insulators for out door installation 
requirement. The breakers shall be suitable for out door operation under 
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climatic conditions specified without any protection from sun, rain and dust 
storm. 

 
The vacuum interrupters of each phase shall be housed in a separate 
porcelain insulator. The three identical poles shall be mounted on a 
common base frame and the contact system of three poles should be 
mechanically linked to provide three pole simultaneous opening/closing. 
 
i) The performance of breakers shall be adequately proven by type  

tests for  the designed rating  at internationally reputed independent 
testing station. 

ii) The equipment shall be practically maintenance free over a long 
period. 

iii) The VCB shall be of MI class (as per IEC62271-100CI.3.4.116). 
iv) Similar parts shall be strictly interchangeable. Parts requiring 

maintenance shall be easily accessible, without requiring extensive 
dismantling of adjacent parts. 

v) The circuit breaker shall be supplied complete with all auxiliary 
equipment, meant necessary for the safe operation, routine and 
periodic maintenance. 

vi) The breaker shall be totally restrike free under all duty conditions and 
shall be capable of performing the duties without opening resistor. 
The details of any device incorporated to limit or control the rate of 
rise of restriking voltage across the circuit breaker contacts shall be 
stated. The complete data for the phase factor, amp0liture factor, etc. 
for rate of rise of re-striking voltage shall be furnished in the tender. 

vii) An operation counters, visible from the ground level even with the 
mechanism housing closed shall be provided. 

 
1.4.1 FIXED AND MOVING CONTACT. 
 
 The fixed and moving contacts of the breaker have to ensure 

permanent full contact during closing. All making and breaking 
contacts shall be hermetically sealed and free from atmospheric 
effects. 

 
 The contacts metallurgy and geometry shall be such that there is 

minimum contact burning and wear. Main contact shall have ample 
area and contact pressure for carrying the rated current and rated 
short time current without excessive temperature rise which may 
cause pitting or welding of the contacts. 

 
 The main contacts should have low contact resistance. The contact 

should be self cleaning type, i.e. the layer of copper oxide should be 
cleaned during rubbing of contacts. The contact area should be well-
defined, spring used for contact shall be of gradually rising 
characteristic i.e., they should be soft. The contacts should not 
provide contact grip, i.e., electro-magnetic forces should not grip the 
contacts and oppose the opening process. Separate main contacts 
and arcing contacts shall be provided in order to have longer life of 
the contacts. The contours of the energized metal parts of the 
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breaker shall be such as to eliminate areas or points of high 
electrostatic flux concentration. 

 
 The circuit breaker units shall be suitable for installation on outdoor 

R.C.C. foundations. Ground clearance of the live parts of the 
breakers should be as per India Electricity Rules, 1956. 

 
 
1.4.2. RECOVERY VOLTAGE AND POWR FACTOR 
 
 The circuit breaker shall be capable of interrupting rated power with 

recovery voltage equal to threaded maximum line to the line service 
voltage at rated frequency and at a power factor equal to or 
exceeding 0.15 

 
1.4.3. AUTOMATIC RAPID RECLOSING 
 
 36 KV and 11 KV circuit breaker shall be suitable for 3 pole rapid 

reclosing. The dead time of the breaker shall be adjustable and the 
limits of the adjustment shall be stated in the tender. 

 
1.4.4. OUT OF PHASE SWITCHING 
 
 The circuit breaker shall be capable of satisfactory operation even 

under conditions of phase opposition that may arise due to faulty 
synchronization. The maximum power that the breaker can 
satisfactorily interrupt under “Phase Opposition” shall be stated in the 
bid”. 

 
1.4.5. SEISMIC FACTOR 
 
 The insulators shall be capable to withstand the seismic acceleration 

of 0.5 g in horizontal direction and 0.6g in vertical direction. 
 
1.5. TEMPERATURE RISE 
 
 The maximum temperature attained by any part of the equipment 

when in service at site and under continuous full load conditions and 
exposed to the direct rays of the sun shall not exceed the permissible 
limits fixed by IEC. When the standards specify the limits of 
temperature rise these shall noted exceeded when corrected for the 
difference between ambient temperatures specified in the approved 
specification. 

 
 The limits of temperature rise shall also be corrected for altitude as 

per IEC and stated in the bid. 
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1.6 INSULATIOR SUPPORTS AND HOUSING 
 
 The basic insulation level of the external hollow insulator support 

shall be as per Clause 1.26.1 of the “Technical Parameters” and 
these shall be suitable for use under climatic conditions as per 
Clause 1.3.1 of this specification.  

 
 The porcelain used shall be homogenous, uniformly glazed including 

the internal surface, thoroughly vitrified and free from cavities and 
other flaws. The insulators shall be designed to have ample 
insulation, mechanical strength and rigidity for satisfactory operation 
under conditions specified above. All bushings of identical rating shall 
be interchangeable. The puncture strength of bushing shall be 
greater than the flash over value. The design of bushing shall be 
such that the complete bushing is a self-contained unit and no 
audible discharge shall be detected at a voltage up to a working 
voltage (Phase Voltage) plus 10%. The support insulator shall 
conform to IEC-137. Minimum clearance between phases, between 
live parts and grounded objects shall be as per IS-3072-1975 and 
should conform to Indian Electricity Rules-1956. The minimum 
creepage distance for severely p0olluted atmosphere shall be 
25mm/KV the protected creepage distance shall be not less than 
50% of total. 

 
1.7 OPERATING MECHANISM GENERAL REQUIREMENTS 
 
 The operating mechanism shall be stored energy type in the form of 

spring charged. The operating mechanism shall be capable to 
perform the following functions efficiently. 

 
i) To provide means where the circuit breaker can be closed 

rapidly, without hesitation at all currents from zero to rated 
making current capacity. 

 
 ii) To hold the circuit breaker in closed position till the tripping  

signal is received. 
 

iii) To allow the circuit breaker to open without delay immediately 
on receiving tripping signal. 

 
iv) To perform 3 phase auto reclosure duty cycle. 

 
The closing spring shall be automatically charged by motor 
immediately after closing operation. In case of failure of supply to the 
spring charging motor, the spring shall be chargeable by hand-crank. 

 
The contact pressure spring and tripping spring shall be 
charged/compressed during closing operation to ensure the breaker 
is ready to open. Mechanically ON/OFF indicator, spring charged 
indicator and operation counter shall be provided on the front of the 
control cubicle. The tripping spring shall ensure the tripping even in 
case of failure of any auxiliary spring. 
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The supply of auto reclosing scheme control circuit equipment does 
not form the part of this specification. The supplier shall however be 
required to co-ordinate the same with the supplier of control and relay 
panels. 

 
 a) Tripping/Closing Coils 
 

The circuit breakers shall be provided with two trip coils and one 
closing coil per breaker. First trip coil shall be utilized for tripping the 
breaker on main protection fault detection. Second trip coil shall be 
used to trip the breaker when first trip coil fails to trip the breaker and 
backup protection comes into operation and shall also be used to trip 
the breaker on command. The trip coils shall be suitable for 
preclosing and after closing trip circuit supervision. All the breakers 
shall have provision for independent electrical operation of trip coils 
from local as well as remote through local/remote selector switch. 
The breaker shall be provided with suitable protection device against 
discrepancies in the operation of individual pole. 

 
b)  Trip Free anti pumping Features 
 

The trip free mechanism shall permit the circuit breaker to be tripped 
by the protective relay even it is under the process of closing. An anti 
pumping device to prevent the circuit breaker from reclosing after an 
automatic opening shall be provided to avoid the breaker from 
pumping i.e., anti pumping relay should interrupt the closing coil 
circuit. 

 
c)  Controls 
 
  The circuit breaker shall be controlled by a control switch located in  

the control room. The control arrangement shall be such as to 
disconnect the remote control circuits of the breaker, when it is under 
test. Local/remote selector switch shall be provided for all breakers 
for selection of “Local” control/remote control. 
 
Provision shall be made for local manual, closing tripping and spring 
charging controls. Necessary equipment’s for local controls shall be 
housed in the circuit breaker cabinet of weather-proof construction. 
 
Each circuit breaker shall have a mechanical open/closed and spring 
charge indicator Lamps for indicating, ‘close, open and spring 
charged’ position of the breaker shall also be provided. 
 
Mechanical indicator, to show the ‘open’ and close’ position of the 
breaker shall be provided in a position where it will be visible to a 
man standing on ground with mechanism housing open. An operation 
counter, visible from the ground even with the mechanism housing 
closed, shall be provided. Electrical tripping of the breaker shall be 
performed by shunt trip coils. 
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Closing coil shall operate correctly at all value of supply voltage 
between 85% and 110% of the rated voltage. Shunt trip coils shall 
operate correctly under all operating conditions of circuit breaker up 
to the rated breaking capacity and at all values of supply voltage 
between 85% and 110% of rated voltage. Bearings which require 
grease shall be equipped with pressure type fillings. 
 
Bearing pins, bolts, nuts and other parts shall be adequately pinned 
or locked to prevent loosening or changing adjustment with repeated 
operation of the circuit breaker. It shall be possible to trip the circuit 
breaker even in the event of failure of power supply. 
 
Operating mechanism and all accessories shall be enclosed in 
control cabinet. A common marshalling box for the three poles of the 
breaker shall be provided, along with supply of tubing, cables from 
individual pole operating boxes to the common marshalling box, 
local. 

 
 
1.7.1. SPRING OPERTED MECHANISM 
 
  The  operating mechanism shall have all the necessary auxiliaries, 
apparatus for operation and supervision, like motor starter with thermal overload 
release, one closing coil, two trip coils, push button for local electrical operation, 
local/remote control selector switch, push button for direct mechanical tripping, 
auxiliary switches, antipuming contactors, operation counter, socket for inspection, 
lamp and heater with switch. In addition mechanical interlocking system for 
interlocking with associated isolators shall be provided. Spring charging motor shall 
be standard single phase universal motor suitable for 220 volts supply. 
 
i) Operating voltages for closing/tripping coils shall be 24 Volts DC   
 
ii) Operating voltages for heater elements shall be 240 V AC 50 HZ. Other  

Features of the spring operated mechanism shall be as follows. 
 
 
a) The spring operating mechanism shall have adequate energy 

stored in the operating to close and latch the circuit breaker against 
the rated making current and also to provide the required energy for 
tripping mechanism in case the tripping energy is derived from the 
operating mechanism. 

 
 

b) The mechanism shall be capable of performing the rated operating 
duty cycle of O-0.3Sec.-CO-3Min-CO as perIEC-56. 

 
c) The spring charging motor shall be AC/DC operated and shall not 

take more than 30 sec., to fully charge the closing spring made for 
automatic charging. Charging of spring by the motor should not 
interfere with the operation of the breakers. 
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d) The motor shall be adequately rated to carry out a minimum of one 
duty cycle. Also provision shall be made to protect the motor against 
overloads. 

 
e) In case of failure of power supply to spring charging motor, the 

mechanism shall be capable of performing one open-close-open 
operation. 

 
f) Mechanical interlocks shall be provided in the operating mechanism 

to prevent discharging of the closing springs when the breaker is 
already in closed position. Provision shall be made to prevent a 
closing operation to be carried out with the spring partially charged. 

 
g) Facility shall be provided form annual charging of closing springs. 
 
1.7.2 CONTROL CABINET 
 

The switchgear operating mechanism, the control equipment such as 
switch for local electrical and manual closing and tripping the 
breakers, various control relays antipuming device, a set of terminal 
blocks for wiring connections, MCB’s for disconnecting the control 
auxiliary power supplies including relays etc., shall be enclosed in a 
cabinet to be mounted on suitable structure at a convenient working 
height at the end of the breaker in the outdoor switchyard. 

 
 a) Enclosure 
 
 The enclosure shall be made out of cold rolled steel plates not less than 3 
mm thick and of light section structural steel. It should be weather proof as well as 
dust and vermin proof. The enclosure shall have degree of protection IP 55 as per 
IS 13947. The cabinet shall have full width and full length hinged doors mounted 
on the front that swing fully open. The doors shall be provided with latches to 
securely hold it with cabinet. Doors shall be of sturdy construction, with resilient 
material covering, fully perimeterically contacting the cabinet frame to provide dust 
protection and prevent metal tometal contact except at the latch points. Filtered 
ventilation shall be provided along with the rigid supports for control and other 
equipment. Mounting cabinet members and equipment shall not restrict easy 
access to terminal blocks for terminating and testing external connection or to 
equipment for maintenance. 
 
 All screws and bolts used for assembling and mounting wire and cable 
termination, supports, devices and other equipment shall be provided with lock 
washers or other locking devices. All metal parts shall be clean and free of welds 
platter, rust and mill scale prior to application of double coat of zinc chromate 
primer which should be followed by an under coat to serve as base and binder for 
the finishing coat. The exterior of the cubicle shall be painted matty grey to shade 
No. 692 of IS-5 or shade No. 631 and interior to white shade. Sufficient quantity of 
paints shall also be supplied along with the cubicle to restore at site any damage 
during transportation. The mounting structure shall be galvanized and shall be as 
perIS-802-II-1978. 
 
 



Registered Office of NESCO, WESCO & SOUTHCO 
 

Bid Specification, GCC, Forms : CSO/13/Distribution Transformer Page no. 33 of 75 
 

 

 b) Heaters 
 
 Suitable space heaters shall be mounted in the cabinet to prevent 
condensation. Heaters shall be controlled by thermostat.  ON/OFF MCB shall be 
provided. Heaters shall be suitable for 240 V AC supply voltage. 
 
 c) Lighting 
 
 One 20 watts fluorescent tube fixture and lamp holder working on 240 V 50 
c/s AC supply shall be provided in each switchgear control cubicle section and 
shall be located to provide adequate interior lighting of the cubicle. A single-pole 
door operated 20 Amp. ‘T’ rated lighting switch shall be provided for each cubicle. 
One duplex 220 volt convenience outlet shall be provided inside each door or pair 
of doors inside each cubicle. 
 
 The lighting and convenient outlet circuits shall be completely wired in 
conduit and terminated on cubicle terminal blocks. 
 
 d) Wiring and Cabling 
 
 1. Unless otherwise specified control wire shall be stranded tinned  

copper switchboard wire with 1.1. KV PVC insulation conforming to 
the requirements of IS-1554. 

 
2. All the control circuit and secondary wiring shallbe wired completely 

and brought out preferably to a vertical terminal block ready for 
external connections in the control cabinet. The control wire shall not 
be of cross section less than 2.5 mm² 

 
3. All spare auxiliary contacts of the circuit breaker shall be supplied 

wired up to terminal block. Each terminal in terminal block shall be 
suitable for at least 2 x2.5 mm copper conductors. 

 
4. At-least 20 number spare terminals shall be provided over and above 

the number required. 
5. All wiring termination on terminal blocks shall be made through lungs. 

For current and DC supply circuits disconnecting stud type terminal 
blocks will be provided. For other control circuits, non-disconnecting 
snap on type terminal blocks shall be provided. 

 
6. All wires shall be identified with non-metallic sleeve or tube type 

markers at each terminations. 
 
7. Terminal blocks shall be made up of moulded non-inflammable 

plastic material with blocks and barriers moulded integrally have 
white marking strips for circuit identification and moulded plastic 
covers. 

 
e) Grounding 
 

A ground bus of copper bar not less than 6 mm by 25 mm shall be 
provided along  the inside of the front or rear of the each cubicle and 
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equipment rack. The ground bus shall be bolted to the frame of each 
panel in such a way as to make good electrical contact with each 
panel or section. Earth terminals at two ends of the cabinet shall be 
provided for connection of the ground but to the station earth mat. 

 
 1.8 ACCESSORIES 
 
 Each circuit breaker assembly shall be supplied with the following 
accessories. 
 
i) Line and earthing terminals and terminal connectors. 
ii) Bimetallic terminal connectors. 
iii) Control housing with: 
 

a)   One auxiliary switch with adequate number of auxiliary contacts, but 
not less than 20 nos. (10 No. + 10NC) for each breaker. 

 
b) Operation counters 
c) Position indicator (Close/Open/Spring Charged) 
d) Necessary cable glands 
e) MCB as required 
f) Manual trip device and local test push buttons 
g) Terminal blocks and wiring for all control equipment and accessories 
h) Adequate number of heaters for continuous operation to prevent 

moisture condensation in the housing of operating mechanism. 
i) Selector switch for local/remote control 
j) Internal Illumination fluorescent lamp 
k) 5 Amp plug point and socket 
l) Motor for spring charging 

 
iv) Rating and diagram plate as per IS 
 
1.9 SUPPORTING STRUCTURE 
  
 The circuit breakers shall be supplied complete with hot dip galvanized steel 
supporting structures, foundation and fixing bolts, etc. The structure shall bemade 
of steel MS angle section conforming to IS 226.The galvanizing shall be as per IS. 
The mounting of the breaker shall be such as to ensure the safety of the operating 
staff and should conform to Indian Electricity Rules, 1956. Minimum ground 
clearance of live part from ground level shall be 3800mm. 
 
 The bidder shall submit detailed design calculations and detailed drawings 
in respect of supporting structures suitable for the equipment offered. The tenders 
shall specify the load which shall be transmitted to the equipment foundation under 
most adverse operating conditions of the breaker. 
 
 All material for making connections between the circuit breaker and its 
control shall also be included in the scope of supply. Extension brackets shall be 
provided for directly mounting 36 KV out door current transformers on the circuit 
breaker unit. Facility to earth the circuit breaker structure at two points shall be 
provided. 
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1.10 SURFACE FINISH 
 
1.10.1 All interiors and exteriors of control cubicles and other metal parts shall be 
thoroughly cleaned to removal rust, scales, corrosion, greases or other adhering 
foreign matter. 
 
1.10. 2 All metal surfaces exposed to atmosphere shall be phosphated as per IS 
6005 and there after given two primer coats of zinc chromate and then two coats of 
epoxy paint with epoxy base thinner. All metal parts not accessible for painting 
shall be made of corrosion resisting material. All machine finished or bright 
surfaces shall be coated with a suitable preventive compound and suitably 
wrapped on otherwise protected. All paints shall be carefully selected to withstand 
tropical beat and extremes of weather within the limits specified. The paint shall not 
scale off or wrinkle or be removed by abrasion due to normal handling. 
 
 
All external paintings shall be as per shade No. 631 of IS:5. 
 
1.10.3 All ferrous hardware, exposed to atmosphere, shall be hot dip galvanized. 
 
1.11 GALVANISING 
 
1.11.1 All ferrous parts including all sizes of nuts, bolts, plain and spring washers, 
support channels, structures shall be hot dip galvanized conforming to latest 
version of IS:2629 or any other equivalent authoritative standard. 
 
1.12 CABLE TERMINATION 
 
Suitable cable glands for terminating the multicore cable shall be provided at the 
bottom of the control cabinet. 
 
1.13 TERMINAL CONNECTIONS AND EARTH TERMINALS 
 
1.13.1 Each circuit breaker connected with incoming and outgoing feeders shall be 
provided with bolted type bi-directional bimetallic terminal connectors suitable for 
ACSR conductor mentioned in ‘Technical Parameter’ clause 1.26.1 
 
1.13.2 Each circuit breaker pole and control cabinet shall be provided with two 
grounding terminals and clamps for receiving ground connections. 
 
1.14 INTERLOCKS 
 
 Necessary interlocks to prevent closing or opening of the breaker under low 
pressure of the contact spring and devices for initiating alarm shall be provided. 
Provision shall also be made to enable electrical interlocking with the isolators 
associated with the breaker to prevent opening  or closing of the isolators. The 
detailed interlocking scheme based upon single line diagram of the substation shall 
be supplied with the write-up. General Requirement of interlock shall be as given 
below: 
1. Isolators should not be operated unless the associated circuit breaker is in 

open position. 
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2. Line isolator shall close only when the corresponding circuit breaker and 
earthing switch of the corresponding line are open. Both electrical and 
mechanical. 

 
3. The circuit breaker shall close only after all isolators associated with it have 

been locked in closed position. Both electrical and Mechanical (casted type) 
interlock shall be provided for this. 

 
In case of double bus bar arrangement following additional requirement for 

interlocking shall be provided. 
 
1. One bus bar selector isolator of any bay excepting the bus coupler bay shall 

close only when, 
 
 a) The circuit breaker of corresponding bay is open and locked. 
 
 b) The other bus isolator of that bay is open 
 
2. When one bus isolator of any bay excepting the bus coupler bay is closed. 

The other shall close only when the bus coupler circuit breaker and both the 
bus isolators are closed. 

 
3. Bus isolator of bus coupler bay shall operate only when the bus coupler 

breaker is open. 
 
 
1.15 VACUUM INTERRUPTER ASSEMBLY 
 
 Each pole of the circuit breaker shall be provided with vacuum interrupter of 

rating 2000 Amps. & shall be of indigenous make only, one for each 
phase, hermetically sealed for life and encapsulated by ceramic insulators. 
The interrupter shall be provided with steel chromium arc chamber. A further 
shield giving protection to the metal below shall also follow the travel of the 
moving contacts to seal the interrupter against the surroundings 
atmosphere. 

 
 It shall have high and consistent dielectric strength of vacuum unaffected by 

environment and switching operations. Bronzed joints should ensure 
retention of vacuum for life time. It shall have low and stable contact 
resistance due to absence of oxidation effects and shall ensure low power 
loss. The arcing voltage shall be low and minimum contact erosion. 

 
1.16 DRAWINGS AND INSTRUCTION MANUALS 
 
1.16.1 Within 30 days after the award of the contract, the contractor shall supply 

six sets of drawings which will describe the equipment in details, for the 
approval of Purchaser. All the drawings and manuals should be in English 
Language and dimensions and weights shall be in MKS units. 

 
 Following drawings and documents for each item are to be supplied as part 

of the contract. 
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a) General outline drawings, showing dimensions, front and side 
elevations and plan of the circuit breaker and its local control panel. 

 
b) Outline drawing of support insulators showing dimensions and 

number of sheds and creepage distance. 
 
c) Assembly and sub-assembly drawings with numbered parts. 
 
d) Sectional views showing the general constructional features, 

operating mechanism and are extinguishing chamber, etc. 
 
e) Dimension and assembly of important auxiliaries. 
 
f) Detailed drawings of operating mechanism 
 
g) Test certificates and oscillographs. 
 
h) Detailed drawings of mounting structure 
 
i) Spare parts and catalogue. 
 
j) Wiring diagram showing the local and remote control scheme of 

breaker. 
 
k) Write up on working of control schematic of breaker. 
 
l) Foundation plan including weights of various components and impact 

leadings for working foundation design. 
 
Seven copies for each sub-station of the above drawings and instruction 
manuals covering instructions for installations, operation and maintenance 
shall be supplied by the contractor(s) without any extra cost. 
 
1.17 TESTS 
 
1.17.1 TYPE TESTS 
 
 Each circuit breaker shall comply with requirements of type tests 
prescribed in IEC publication No. 62271-100. 
 
1.18 ROUTINE TESTS 
 
 Routine Tests as IEC-56 shall be carried out on each breaker in 
presence of purchaser’s representative at the manufacturer’s expenses at 
his works except, where agreed to otherwise. All test reports should be 
submitted and should be got approved from the Purchaser before dispatch 
of the equipment. 
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1.19 SITE TESTS ON CONTROL AND AUXILIARY CIRUIT 
 
The following tests shall be conducted at site before commissioning. 
 
1) Voltage tests on control and auxiliary circuit. 
 
2) Measurements of resistance of the main circuit 
 
3) Mechanical Operation Tests 
 
4) Insulation Resistance test 
 
1.20 NAME PLATE 
 
1.20.1 Equipment should be provided with name plate giving full details of 
manufacture, capacities and other details as specified in the relevant IS 
 
1.21 TECHNICAL PARAMETERS 
 
1.21.1     

 
S.NO DESCRIPTION  VALUES 
i) Rate voltage (KV rms) : 36KV/                           12KV 
ii) Rated frequency(Hz) : 50 
iii) System neutral earthing : Solidly grounded system 
iv) Type of  are quenching  

medium 
: Vacuum 

v) Rated normal current at sitge 
conditions (Amps) 

: 1250 Amps / 630 Amps 

vi) Number  of poles : 3 
vii) Installation : Outdoor type 
viii) Temperature rise : As perIEC56(Table-4) Page-19 
ix) Rated short circuit :  
 a) Interrupting capacity : 25 KA 
 b) The percentage DC 

components 
: As per IEC56 & (Ref. Page 51, 21 

of IEC) 
x) Rated short circuit making : 62.5 KA     

 
xi) First pole to clear factor : 1.5 
xii) Rated short time current : 25 KA 
xiii) Rated duration of short circuit : 3 Seconds 
xiv) Total break time for any current  

upto the  rated breaking current 
 
 
with  limiting condition of 
operating and quenching media 
pressure (ms) 

: < 80ms 

 
xv) 

Closing time  (ms) : <150 ms                       <80ms 

xvi) Mounting : Hot dip galvanized lattices steel 
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support structured bolted type. 
xvii) Phase to phase spacing in the 

switch yard i.e. interpole 
spacing for breaker (min) 

: 400                                  320 

xviii) Required ground clearance 
from the lowest line terminal if 
both the terminals are not in 
same horizontal plane (cum) 

: 2820                                2000 

xix) Height of concrete plinth (mm) : 150                                     150 
xxi) Minimum creepage distance of 

support insulator (mm) 
: 900                                     500 

xxiii) Standard value of rated 
transient recovery voltage for 
terminal fault. 

: As per IEC-56 

xxv) Rated operating :  
 a) duty cycle : 0-0. 3 Second-CO-3 Minutes-CO 

xxvi) Rated insulation level under 
heavy pollution condition 1.2/50 
micro second lightening 
Impulse withstand voltage (KV 
peak) to earth. 

: 170 KV                         95 kV    

xxvii) Power frequency withstand 
voltage KV( rms) to earth 
(KVrms) 

: 70KV                           35KV 

xxviii) Rated characteristic for out of 
Phase breaking  

:  

 a)Out of phase breaking 
capacity 

: 25% of rated breaking capacity 

 b) Standard values of transient 
recovery 

: As per IEC-56 

 c) Operating mechanism : Spring operated, Anti pumping 
and Trip free mechanism 

 d)Power available for operating 
mechanism 

: Three phase 415 Volts 50 C/S or 
single phase50 C/S 240 volts. 

xxix) a)Rated supply voltage of 
closing and operating devices 
and auxiliary circuits 

: 1) 24VDC 
2) Series Trip Type system 
requiring no DC supply. Closing in 
this case shall be operating on 
240 Volts AC 50 C/S single 
phase. 
 

 b) Permissible voltage 
variation. 

: 1) In case of DC Power supply 
voltage variation shall be between 
85% to 110% of normal voltage. 
2)  In case of AC power supply 
voltage variation shall be of the 
normal voltage as per IS-15% to 
+10% 

 c) Combined variation of 
frequency and voltage 

: ±15% 

xxx) Number of auxiliary contacts : 10 NO and 10 NC on each pole 
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Continuous current rating 10 
Amps, DC at 110/30 volts DC  

xxxi) Number of coils : 2 (Two) trip coils and 1 close coil 
with anti pumping arrangement. 

 
�

1.21.2 MANDATORY SPARES WITH EACH BREAKER : 
  
The bidder should supply the following spares with each Breaker at free of cost – 
 
1. Spring charging motor = 1 No. 
2. Tripping coil   = 1 No. 
3. Closing coil   = 1 No. 

�
�
�
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1. POTENTIAL TRANSFORMER 
 
 
 
 
 TECHNICAL PARAMETERS OF PT 
 
1. Type  Single phase, outdoor, oil 

filled & hermetically 
sealed. 

2 Rated Primary Voltage 36 KV /  12 KV 
3 Rated Secondary Voltage 

 
110 V 

4 Rated Voltage factor 1.2 continuous 
5 One min. power frequency 

withstand voltage for 
primary terminal 
secondary winding 

70 KV (rms) 
 
 
3 KV (rms) 

6 Minimum creepage 
distance 

25 mm / KV of highest 
system voltage 

7 Details  of secondary 
Cores  

Core – I           Core - II 

 Application Metering          Protection 
 Accuracy class 0.5                     3P 
 Burden (VA) 50                       50 
 
 
1.2 Performance Guarantee 
 

The equipment along with all accessories shall be capable of performing 
intended duties under specified conditions. The Bidder shall guarantee the 
reliability and performance of the individual equipment as well as of the 
complete 

 
 
1.3 GENERAL TECHNICAL REQUIREMENTS 
 
  
1.3.1 PORCELAIN HOUSING 
  
 It shall be single piece of homogeneous. Vitreous porcelain of high  

mechanical & dielectric strength. It will be glazed with uniform Brown or 
Dark Brown color with smooth surface finish. 
 
The bidder shall clearly detail in his bid the details of attaching the metallic 
flange to porcelain, pressure release valve and also how primary & 
secondary terminals shall be brought out. 
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1.3.2 WINDING 
 
 PRIMARY WIDNING: 
 

It shall be made of insulated electrolytic copper wire. The neutral end of 
winding shall be brought out side for earthing. 
 
The primary terminal shall be of standard size of 30 mm dia x 80 mm length 
of heavily tinned (min. thickness 15 micron) electrolytic copper of 99.9% 
conductivity. 
 
SECONDARY WINDING: 
 
It shall be made of insulated copper wire of electrolytic grade. The terminal 
box shall be dust free & vermin proof. The size of the terminal box shall be 
big enough to enable easy access and working space with the use of 
normal tools. 
 
The secondary terminals studs shall be provided with at least 3 nuts and 
two plain washers; these shall be made of brass. Duly nickeld. The min. 
stud outer dia shall be 6 mm and length 15 mm. The min spacing between 
the centers of the adjacent studs shall be 1.5 time the outer dia of the stud. 
 

1.3.3 POLARITY 
 
The polarity shall be marked on each PT at the secondary terminals in the 
terminal box. There shall be MCB of suitable rating at secondary terminals. 
 

1.3.4 TANK & HARDWARES 
 
The tank shall be fabricated of MS steel sheet of min. 3.15mm for sides & 5 
mm for top & bottom. The tank will be finished with min. 2 coats of zinc rich 
epoxy paint externally. The inner surface shall be painted with oil resistance 
white enamel paint. 
 
All ferrous hard wares, exposed to atmosphere shall be hot dipped 
galvanized. 
 

 
 
1.3.5 INSULATION OIL 

 
The first filling of oil in PT shall be in bidder’s scope. The oil shall be as per 
IS335. The ensure the prevention of oil, the bidder will give the details 
supported by drawings: 
 
1. Location of emergence of Primary & Secondary terminals 
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2. Interface between porcelain & metal tanks 
 
3. Cover of the secondary terminal box. 
 
Any nut & bolt and screw used for fixation of the interfacing porcelain 
bushing for taking out the terminals shall be provided on flanges cemented 
to the bushings & not on the porcelain. 
 
If gasket joints are used, Nitrite Butyl Rubber gasket shall be used. The 
grooves shall be machined with adequate space for accommodating gasket 
under pressure. 
 
The PT shall be vacuum filled with oil after processing. It will be properly 
sealed to eliminate breathing & to prevent air & moisture from entering the 
tank. The sealing methods/arrangement shall be described by the bidder & 
be approved by the owner. 
 

1.3.6 OIL LEVEL INDICATOR 
 

 The PT shall be fitted with prismatic type oil sight window at suitable 
location so that the oil level is clearly visible with naked eye to an observer 
standing at ground level. To compensate oil volume variation due to 
temperature variation. Nitrogen cushion or the stainless steel bellows shall 
be used. Rubber diaphragms are not permitted for this purpose. 
 

1.3.7 EARTHING 
 
Two earthing terminals shall be provided on the metallic tank of size 16 mm 
dia & 30 mm length each with one plain washer & one nut for connection to 
the station earth mat. 
 

1.3.8 LIFTING & MOUNTING ARRANGEMENT 
 
The PT shall be provided with two lifting eyes to lift the PT. This shall be so 
positioned so as to avoid any damage to the PT during lifting for instillation 
or transportation purpose. This shall be detailed in General Arrangement 
drawing. 
 

1.3.9 TESTING 
 
The following test shall be conducted on PT 
 
1. Insulation resistance 
 
2. Polarity test 
 
(a) Ratio test on all cores 
 
(b) Any other tests prescribed in IS - 3156 . 
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1. 33 & 11 KV  CURRENT TRANSFORMER 
 
1.1 SCOPE OF WORK. 
 
 This specification covers design, manufacturing, supply, transportation,  

insurance (transit and storage), erection testing & commissioning of 36 KV 
/12 kV Current Transformer (CT) suitable for outdoor service. Any other 
parts not specifically mentioned in this specification but otherwise required 
for proper functioning of the equipment should be included by the bidder in 
the offer. 
 
It is not the intent to specify, completely here in all the details of design and 
construction of the CT. However, the CT shall conform, in all respects to 
high standard of engineering, design and workmanship. It shall be 
guaranteed in a manner acceptable to the owner who will interpret the 
meaning of drawings and specification and shall have power to reject any 
work or material, which, in his judgment, is not in accordance therewith. 

 
 SPECIFIC PARAMETERS & LAYOUT CONDITIONS. 
 

The CT supplied against this specification shall be suitable for satisfactory 
continuous operation under the tropical conditions. Detailed condition is 
mentioned in general technical requirement. 

 
1.2   APPLICABLE STANDARDS 
 

Sl. 
No. 

IS IEC ITEM 

1 IS2705(1-IV) IEC 185, IEC 44(4) Current  transformers 

2 IS 2165  Insulation coordination: Part 1 Phase to  earth 
insulation coordination principles and rules 

3 IS 2099  Bushings for alternating voltages above 1 000 
volts. 

4 IS3347  Dimensions for Porcelain Transformer 

5 IS 2071 IEC 270,IEC 60 Methods of High Voltage Testing 

6 IS 335  New insulating oils 

7 IS 13947(Part I)  Glossary of terms relating to metal containers. 

8 Indian electricity 
Rules 1956 

 Indian electricity  Rules 1956 

9  IEC 815 Guide for the selection of insulators in respect 
of polluted condition. 
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1.3 RATING AND FUNCTIONAL CHARACTERISTICS 
 
 TECHNICAL PARAMETERS OF CT 
 
  36 KV 12 KV 
1. Type  Single phase, dead tank, 

outdoor, oil filled & 
hermetically sealed. 

Single phase, dead tank, 
outdoor, oil filled & 
hermetically sealed. 

2. Type of mounting  Pedestal type  Pedestal type 
3 Rated Primary current 150 A 150A 
4 Rated continuous thermal 

current 
120% of rated Primary 
current. 

120% of rated Primary 
current 

5 Rated short time withstand 
requirement for sec. 
winding. 

As per IS2705 Pt.1 As per IS 2705 Pt.1 

6 Rated short time withstand 
Current (kA rms) 

25 25 

7 Rated dynamic withstand 
current (kA rms) 

62.5 62.5 

8 Max temp. rise As per IEC-185/IS 2705 As per IEC-185/IS 2705 
9 Minimum Creepage 

distance of porcelain 
housing (mm) 

25mm/kV 25mm/kV 

10 One min. power frequency 
withstand voltage between 
secondary terminal & 
earth 

3kV 3kV 

11 Details  of secondary 
Cores  

Metering     Prot.       Prot Metering   Prot.   Prot 

 Current ratio 600-300-150/ 
1-1-1 A        -do-      - do- 

400-200-100/ 
1-1-1 A         -do-     -do- 

 Accuracy class 0.5              5P20     PS 0.5             5P20     PS 
 Burden (VA) 15              15           15        15                15         15 
 Instrument security factor <5  

- 
<5 
- 

 
1.4 Performance Guarantee 
 

The equipment along with all accessories shall be capable of performing 
intended duties under specified conditions. The Bidder shall guarantee the 
reliability and performance of the individual equipment as well as of the 
complete 
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1.5 GENERAL TECHNICAL REQUIREMENTS 
  
 PORCELAIN HOUSING 
  
 It shall be single piece of homogeneous. Vitreous porcelain of high  

mechanical & dielectric strength. It will be glazed with uniform Brown or 
Dark Brown color with smooth surface finish. 
 
The bidder shall clearly detail in his bid the details of attaching the metallic 
flange to porcelain, pressure release valve and also how primary & 
secondary terminals shall be brought out. 

 
 WINDING 
 
 PRIMARY WIDNING: 
 

It shall be made of high conductivity rigid copper wire. The primary winding 
current density shall not exceed the limit of 1.6 Amp per sq. mm for normal 
rating. 
 
The design current density for short circuit current as well as conductivity of 
metal used for primary winding shall be as per IS2705. 
 
The primary terminal shall be of standard size of 30 mm dia x 80 mm length 
of heavily tinned (min. thickness 15 micron) electrolytic copper of 99.9% 
conductivity. 
 
SECONDARY WINDING: 
 
It shall be made of insulated copper wire of electrolytic grade. Type of 
insulation used shall be described in the offer. For multi ratio design, the 
multi ratio will be achieved by reconnection of the primary winding or 
secondary winding. The excitation current of the CT shall be as low as 
possible. The bidder shall furnish the magnetization curves for all the cores. 
 
The terminal box shall be dust free & vermin proof. The size of the terminal 
box shall be big enough to enable easy access and working space with the 
use of normal tools. 
 
The secondary terminals studs shall be provided with at least 3 nuts and 
two plain washers; these shall be made of brass. Duly nickeld. The min. 
stud outer dia shall be 6 mm and length 15 mm. The min spacing between 
the centers of the adjacent studs shall be 1.5 time the outer dia of the stud. 
 
POLARITY 
 
The polarity shall be marked on each CT at the secondary terminals in the 
terminal box. 
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TANK & HARDWARES 
 
The CT will be dead tank type. The tank shall be fabricated of MS steel 
sheet of min. 3.15mm for sides & 5 mm for top & bottom. The tank will be 
finished with min. 2 coats of zinc rich epoxy paint externally. The inner 
surface shall be painted with oil resistance white enamel paint. 
 
All ferrous hard wares, exposed to atmosphere shall be hot dipped 
galvanized. 
 
INSULATION OIL 
 
The first filling of oil in CT shall be in bidder’s scope. The oil shall be as per 
IS335. The ensure the prevention of oil, the bidder will give the details 
supported by drawings: 
 
1. Location of emergence of Primary & Secondary terminals 
 
2. Interface between porcelain & metal tanks 
 
3. Cover of the secondary terminal box. 
 
Any nut & bolt and screw used for fixation of the interfacing porcelain 
bushing for taking out the terminals shall be provided on flanges cemented 
to the bushings & not on the porcelain. 
 
If gasket joints are used, Nitrite Butyl Rubber gasket shall be used. The 
grooves shall be machined with adequate space for accommodating gasket 
under pressure. 
 
The CT shall be vacuum filled with oil after processing. It will be properly 
sealed to eliminate breathing & to prevent air & moisture from entering the 
tank. The sealing methods/arrangement shall be described by the bidder & 
be approved by the owner. 
 
OIL LEVEL INDICATOR 
 

 The CT shall be fitted with prismatic type oil sight window at suitable 
location so that the oil level is clearly visible with naked eye to an observer 
standing at ground level. To compensate oil volume variation due to 
temperature variation. Nitrogen cushion or the stainless steel bellows shall 
be used. Rubber diaphragms are not permitted for this purpose. 
 
EARTHING 
 
Two earthing terminals shall be provided on the metallic tank of size 16 mm 
dia & 30 mm length each with one plain washer & one nut for connection to 
the station earth mat. 
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LIFTING & MOUNTING ARRANGEMENT 
 
The CT shall be provided with two lifting eyes to lift the CT. This shall be so 
positioned so as to avoid any damage to the CT during lifting for instillation 
or transportation purpose. This shall be detailed in General Arrangement 
drawing. 
 
The CT shall be of pedestal mounting type suitable for outdoor installation 
on steel/cement concrete structures. All the clamps, bolts, nut and washers 
etc. required for mounting shall be galvanized. The bidder shall supply all 
the terminal connectors etc., required for connection to the CT. 
 
TESTING 
 
The following test shall be conducted on CT 
 
1. Megger between winding and winding terminals to body 
 
2. Polarity test 
 
(a) Ratio identification checking of all ratios on all cores by primary  

injection of current 
 
(c) Magnetization characteristics & secondary winding resistance. 
 
3.       Any other tests prescribed in relevant IS . 
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CONTROL RELAY PANEL - 33 KV AND 11 KV 
 
 
1.1 Control Relay Panel (CR Panel) 
 

INDOOR CONTROL PANEL:-The Control and Relay Panel Boards shall 
consist of panel, vertical independent, floor mounted with equipment 
mounted on front and having wiring access from rear. Doors shall have 
handles with built-in locking facility. 
 
OUTDOOR CONTROL PANEL :-The Control and Relay Panel Boards shall 
consist of panel, vertical independent, structure mounted with equipment 
mounted & wiring access on front and having double door protection ( Inside 
door to be glass covered) to prevent water entry inside the panel. Doors 
shall have handles with built-in locking facility 
 
It may please be noted that except at substation where provision has been 
kept for 24 Volt DC supply, at all other places where there is no DC supply, 
Outdoor control relay panel with suitable power pack arrangement is to be 
provided.     

 
2.1 CONSTRUCTIONAL FEATURES 
 
2.1.1 Panels shall be completely 3 mm sheet metal clad and shall be dust, 

moisture and vermin proof. The enclosure shall provide a degree of 
protection not less than IP- 4 X ( For Indoor CRP) & IP – 55 ( For out door 
CRP) in accordance with IS; 13947 & 2147. 

 
2.1.2 Panels shall be free standing, floor mounting type and shall comprise 

structural frames completely enclosed with specially selected smooth 
finished, cold rolled sheet steel of thickness not less than 3 mm. There shall 
be sufficient reinforcement to provide level transportation and installation. 

 
2.3 All doors, removable covers and panels shall be gasketed all around with 

neoprene gaskets. Ventilating louvers to be if provided shall have screens 
and filters. The screens shall be made of either brass or GI wire mesh. 

 
2.4 Design, materials selection and workmanship shall be such as to result in 

neat appearance, inside and outside with no welds, rivets or bolt head 
apparent from outside, with all exterior surfaces tune and smooth. 

 
2.5 Panels shall have base frame with smooth bearing surface, which shall be 

fixed on the embedded foundation channels/insert plates. 
 
2.6 Cable entries to the panels shall be from the bottom. Double Compression 

cable gland plate fitted on the bottom of the panel shall be connected to 
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earthling of the panel/station through a flexible braided copper conductor 
rigidly. The gland shall confirm to IS 12943.  

 
 
3.0 MOUNTING 
 
3.1 All equipment on and in panels shall be mounted and completely wired to 

the terminal blocks ready for external connections. The equipment on front 
of panel shall be mounted flush. No equipment shall be mounted on the 
doors. 

 
3.2 Equipment shall be mounted such that removal and replacement can be 

accomplished individually without interruption of service to adjacent devices 
and are readily accessible without use of special tools. Terminal marking on 
the equipment shall be clearly visible. 

 
3.3 The centre lines of switches, push buttons and indicating lamps shall be not 

less than 750mm from the bottom of the panel. The centre lines of relays, 
meters and recorders shall be not less than 450mm from the bottom of their 
panel. 

 
3.4 The center lines of switches, push buttons and indicating lamps shall be 

matched to give a neat and uniform appearance. Like wise the top lines of 
all meters, relays and recorders etc. shall be matched. 

 
4.0 PANEL INTERNAL WIRING 
 
4.1 Panels shall be supplied complete with interconnecting wiring provided 

between all electrical devices mounted and wired in the panels and between 
the devices and terminal blocks for the devices to be connected to 
equipment outside the panels. When panels are arranged to be located 
adjacent to each other all inter panel wiring and connections between the 
panels shall be furnished and the wiring shall be carried out internally. 

 
4.2 All wiring shall be carried out with 1100V grade, single core, stranded FRLS 

tinned copper conductor wires with PVC insulation conforming to IS1554. 
The minimum size of the multi-stranded copper conductor used for internal 
wiring shall be as follows: 

 
 

• All circuits except current transformer circuits and voltage 
transformer circuits meant for energy metering and AC & DC 
power circuit-one no 2.5 sq. mm. per lead 

• All current transformer circuits two nos. 2.5sq. mm per lead. 
• Voltage transformer circuit (for energy meters): Two 2.5 sq.mm. 

per lead. 
• AC/DC Power Circuit-One 4 Sq.mm.per lead. 

 
 
4.3 All internal wiring shall be securely supported, neatly arranged, readily 

accessible and connected to equipment terminals and terminal blocks. 
Wiring gutters and troughs shall be used for this purpose. 
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4.4 Auxiliary bus wiring for AC and DC supplies, voltage transformer circuits, 
annunciation circuits and other common services shall be provided near the 
top of the panels running throughout the entire length of the panels. 

 
4.5 Wire termination shall be made with solder less crimping type and tinned 

copper lugs, which firmly grip the conductor. Insulated sleeves shall be 
provided at all the wire terminations. Engraved core identification plastic 
ferrules marked to correspond with panel wiring diagram shall be fitted at 
both ends of each wire. Ferules shall fit tightly on the wire and shall not fall 
off when the wire is disconnected from terminal blocks. All wires directly 
connected to trip circuit of breaker or device shall be distinguished by the 
addition of red coloured unlettered ferrule. 

 
4.6 Longitudinal troughs extending throughout the full length of the panel shall 

be preferred for inter panel  wiring. Inter-connections to adjacent panel shall 
be brought out to a separate set of terminal blocks located near the slots of 
holes meant for taking the inter-connecting wires. 

 
5.0 TERMINAL BLOCKS 
 
5.1 All internal wiring to be connected to external equipment shall terminate on 

terminal blocks. Terminal blocks shall be 1100 V grade and have 10 Amps 
continuous rating, moulded piece, complete with insulated barriers, stud 
type brass terminals, washers, nuts, lock nuts and identification strips. 
Markings on the terminal blocks shall be on marking strips and shall 
correspond to wire number and terminal numbers on the wiring diagrams. 
All terminal blocks shall have shrouding with transparent unbreakable 
material. Terminal Block of disconnecting type at CT & PT junction box and 
Stud-type in CB marshalling kiosk shall be provided. All marking shall 
confirm to IS 11353. All Terminal Blocks shall be stud type. All Marking shall 
confirm to IS 11353. 

 
5.2 Disconnecting type terminal blocks shall be used for CT/PT secondary 

circuits. In addition to this Current transformer secondary leads shall be 
provided with short circuiting and earthing facilities. These leads should 
have testing facilities. 

 
5.3 At least 20% spare terminals shall be provided on each panel and these 

spare terminals shall be uniformly distributed on all terminal blocks. 
 
5.4 Unless otherwise specified, terminal blocks shall be suitable for connecting 

the following conductors of external cable on each side. 
  

� All CT & PT circuits: minimum of two of2.5mm Sq. copper. 
� AC/DC Power Supply Circuits: One of 4mm Sq. Copper. 
� All other circuits: minimum of one of 2.5 Sq. Copper. 

 
5.5 There shall be a minimum clearance of 250 mm between the first row of 

terminal blocks and the associated cable gland plate or panel side wall. Also 
the clearance between two rows of terminal blocks edges shall be minimum 
of 150mm. 
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5.6 Arrangement of the terminal block assemblies and the wiring channel within 
the enclosure shall be such that a row of terminal blocks is run in parallel 
and close proximity along each side of the wiring-duct to provide for 
convenient attachment of internal panel wiring. The side of the terminal 
block opposite the wiring duct shall be reserved for the external cable 
connections. All adjacent terminal blocks shall also share this field wiring 
corridor. All wiring shall be provided with adequate support inside the panels 
to hold them firmly and to enable free and flexible termination without 
causing strain on terminals. 

 
5.7 All necessary cable terminating accessories such as gland plates, 

supporting clamps & brackets, wiring troughs and gutters etc, for external 
cables shall be included in the scope of supply. 

 
6.0 PAINTING 
 
6.1 All sheet steel work shall be phosphate in accordance with the IS: 6005 

“Code of Practice for Phosphating Iron and Steel”. 
 
6.2 Rust, scale, oil, grease, dirt and swarf shall be removed by 7 tank process. 
 
6.3 After phosphating, thorough rinsing shall be carried out with clean water 

followed by final rinsing with dilute dichromate solution and oven drying. 
 
6.4 The phosphate coating shall be sealed with application of two coats of ready 

mixed, stoved type zinc chromate primer. The first coat may be “flash dried” 
while the second coat shall be stoved. 

 
6.5 After application of the primer, two coats of finishing synthetic enamel paint 

shall be applied, each coat followed by stoving. The second finishing coat 
shall be applied after inspection of first coat of painting. The exterior colour 
of paint shall be of a slightly different shade to enable inspection of the 
painting. The final coat should present a hard glass finish.  

 
6.6  A small quantity of finished paint shall be supplied for minor touching up 

required at site after installation of the panels 
 
6.7 In case the bidder proposes to follow any other established painting 

procedure like electrostatic or powder coating, the procedure shall be 
submitted for Purchaser’s review and approval. 

 
7.0 NAME PLATES AND MARKINGS 
 
7.1 All equipment mounted on front and rear side as well as equipment 

mounted inside the panels shall be provided with individual name plates 
with equipment designation engraved. Also on the top of each panel on front 
as well as rear side, large and bold name plates shall be provided for 
circuit/feeder designation. 

 
7.2 All front mounted equipment shall also be provided at the rear with 

individual name plates engraved with tag numbers corresponding to the one 
shown in the panel internal wiring to facilitate easy tracing of the wiring. 
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7.3 Each instrument and meter shall be prominently marked with the quantity 

measured e.g.  KVA, MW, etc. All relays and other devices shall be clearly 
marked with manufacturer’s name, manufacturer’s type, serial number and 
electrical rating data. 

 
7.4 Name plates shall be made for non-rusting metal or 3 ply lamicoid. 

Nameplates shall be black with white engraving lettering. 
 
7.5 All the panels shall be provided with nameplate mounted inside the panel 

bearing LOA No. & Date, Name of the Substation & feeder and reference 
drawing number. 

 
8.0 MISCELLANEOUS ACCESSORIES 
 
8.1 Plug Point: 
  
 A 240V, Single phase 50Hz, 15 Amp AC socket with 15 Amps standard 

Indian plug, shall be provided in the interior of each cubicle with ON-OFF 
switch. 

 
8.2 Interior Lighting: 
 
 Each panel shall be provided with a 20 W fluorescent lighting fixture rated 

for 240 Volts, single phase, 50 Hz supply for the interior illumination of the 
panel controlled by the respective panel door switch. 

 
8.3 Switches and Fuses: 
  
 Each panel shall be provided with necessary arrangements for receiving, 

distributing, protecting and isolating DC and AC supplies for various control, 
signaling, lighting and space heater circuits. The incoming and sub-circuits 
shall be separately provided with miniature circuit breakers (MCB). 
Selection of the main and sub-circuit faults. MCBs shall confirm toIS: 13947. 
Each MCB shall be provided with one potential free contact and the same 
shall be wired for annunciation purpose. However, voltage transformer 
circuits for relaying and metering shall be protected by fuses. All fuses shall 
be HRC cartridge type conforming to IS: 13703 mounted on moulded 
structure plug-in type fuse carriers fitted to bases as per IS 1300 bases. 
Fuse carrier base as well as MCBs shall have imprints of the fuse ‘rating’ 
and ‘voltage’. 

 
8.4 Space Heater: 
 
 Each panel shall be provided with a space heater rated for 240 V, single 

phase, 50Hz AC supply for the internal heating of the panel to prevent 
condensation of moisture. The heater shall be complete with thermostat 
controlled and a switch unit. 
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9.0 EARTHING 
 
9.1 All panels shall be equipped with an earth bus securely fixed. The material 

and the sizes of the bus bar shall be at least 25 X 6 sq. mm perforated 
copper strip with threaded boles at a gap of 50 mm with a provision of bolts 
and nuts for connection with cable armours and mounted equipment etc for 
effective earthing suitable connectors for this purpose shall be provided. 
When several panels are mounted adjoining each other, the earth bus shall 
be made continuous and necessary connectors and clamps for this purpose 
shall be included in the scope of supply of Contractor. Provision shall be 
made for extending the earth bus bars to future adjoining panels on either 
side. 

 
9.2 All metallic cases of relays, instruments and other panel mounted 

equipment including gland plate, shall be connected to the earth bus by 
copper wires of size not less than 2.5 sq.mm. The colour code of earthing 
wires shall be green. 

 
9.3 Looping of earth connections which would result in loss of earth connection 

to other devices when the loop is broken, shall not be permitted. However, 
looping of earth connections between equipment to provide alternative 
paths to earth bus shall be provided. 

 
9.4 VT and CT secondary neutral or common lead shall be earthed at one place 

only at the terminal blocks where they enter the panel. Such earthing shall 
be made through links so that earthing may be removed from one group 
without disturbing continuity of earthing system for other groups. 

 
9.5 The earth bar shall be terminated into two earthling terminals of adequate 

size with nuts and washer for connecting to the station earthing system. 
 
10.0 INDICATING INSTRUMENTS 
 
 All instruments and meters shall be enclosed in dust proof, moisture 

resistant, black finished cases and shall be suitable for tropical use. 
Frequency meters shall be provided with individual transducers and these 
shall be calibrated along with transducers to read directly the primary 
quantities. They shall be accurately adjusted and calibrated at works and 
shall have means of calibration check and adjustment at site. 

 
10.1 Unless otherwise specified, all electrical indicating instruments shall have 

circular 240 degree scale and with a dial of 96mm x 96mm. They shall be 
suitable for flush mounting. 

 
10.2 Instruments dial shall be with white circular scale and black pointer and with 

black numerals and lettering.  The dial shall be free from warping, fading, 
and decolouring. The dial shall also be free from parallax error. 

 
10.3 Digital frequency meters shall be of class:0.5 and shall have digital display 

of 5 and 4 digits respectively, with display size, not less than 25 mm 
(height). 
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11.1 TRANSDUCERS 
 
11.1 Transducers (for use with Indicating Instruments) shall in general conform to 

IEC: 688-1 
 
11.2 The energy meter capability shall be used for measurement of active power, 

reactive power, voltage, current and frequency in three phase four wire 
unbalanced system. 

 
11.3 One 33 kV C&R panel shall be installed for each incomer of 33 KV (Line 

incomer and 33 KV side of transformer). Each panel shall consist of energy 
meter, protection schemes, indication and control etc. One 11 kV C&R 
panel shall be provided for each 11 kV outdoor type VCB for incomer and 
feeder. 

 
11.4 Voltage signal (440 Volt ac L-L) for voltmeter, PF meter, frequency meter, 

KW meter etc to be provided in the C&R panel shall be tapped from the 
respective PTs through a separate/ independent copper cable. 

 
12.0 ENERGY METER 
 
  Provision to be there to provide Static TVM energy meter as per the 

technical specification covered in the chapter of technical specification of 
TVM energy meter. 

 
13.0 ANNUNCIATION SYSTEM for 33 kV for 33 C&R Panel. 
 
13.1 The annunciator facia shall be provided with translucent plastic window for 

alarm point with approximate size of 35 mm x 50 mm. The facia plates shall 
be engraved in black lettering with respective inscription. Alarm inscriptions 
shall be engraved on each window in not more than three lines and size of 
the lettering shall not be less than 5 mm. 

 
13.2 Each annunciation window shall be provided with two white lamps in parallel 

to provide safety against lamp failure. Long life lamps shall be used. The 
transparency of cover plates and wattage of the lamps provided in the facia 
windows shall be adequate to ensure clear visibility of the inscriptions in the 
control room having high illumination intensity (350 Lux), from the location of 
the operator’s desk. 

 
13.3 All Trip facia shall have red colour and all Non-trip facia shall have white 

colour. 
 
13.4 Sequence of operation of the annunciator shall be as follows: 
 
Sl 
No. 

Alarm condition Fault Contact Visual 
Annunciation 

Audible  
Annunciation 
(by Hooter) 

1 Normal Open Off OFF 
2 Abnormal Close Flashing ON 
3 Accept                   Close Steady on  OFF 
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push button pressed. Open Steady on  OFF 
4 Reset                       

push button is pressed. 
Close 
Open 

On 
Off 

OFF 
OFF 

5 Lamp test 
Push button pressed  

Open Steady On  OFF 
 

6 Alarm test Open Flashing ON 
 
13.5 Audible annunciation for the failure of DC supply to the annunciation system 

shall be provided and this annunciation shall operate on 240 Volts AC 
supply. On failure of the DC to the annunciation system for more than 2 or 3 
seconds. (adjustable setting), a bell shall sound. A separate push button 
shall be provided for the cancellation of this audible alarm alone but the 
facia window shall remain steadily lighted till the CD supply to annunciation 
system is restored. 

 
13.6 A separate voltage check relay shall be provided to monitor the failure of 

supply (240 V AC). If the failure of supply exists for more than 2 to 3 
seconds, this relay shall initiate visual and audible annunciation. This 
annunciation shall operate on DC and buzzer shall sound. 

 
13.7 The total number of windows shall be 16 and the matter for engraving shall 

be indicated to the contractor in due course. 
 
14.0 SWITCHES 
 
14.1 Control and instrument switches shall be rotary operated type with 

escutcheon plates clearly marked  to show operating position and circuit 
designation plates and suitable for flush mounting with only switch front 
plate and operating handle projecting out. 

 
14.2 The selection of operating handles for the different types of switches shall 

be as follows: 
 
  Breaker Control switches:  Pistol grip, black 
 
  Selector switches  : Oval or knob, black 
 
  Instrument switches  : Round, knurled, black 
 
14.3 The control switch of breaker shall be of spring return to neutral type. The 

switch shall have spring return from close and trip positions to “after close” 
and “after trip” positions respectively. It shall be necessary to press the 
switch before tuning to close or command position. 

 
14.4 Instrument selection switches shall be of maintained contact (stay put) type. 
 
14.5 The contacts of all switches shall preferable open and close with snap 

action to minimize arcing. Contacts of switches shall be spring assisted and 
contact faces shall be with rivets of pure silver or silver alloy. Springs shall 
not be used as current carrying parts. 
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14.6 The contact rating of the switches shall be as follows: 
 
 Description     Contact rating in Amps 
 
 Continuous     24 V DC or 240 Volts AC 
       Supply, 10 Amps 
 
 Make and carry    24 V DC or 240 Volts AC 
       Supply, 30 Amps 
 
 Break for Resistive load   24 V DC or 240 Volts AC 
 Supply, 20 Amp. 
 
15.0 INDICATING LAMPS 
 
15.1 Indicating lamps shall be multiple LED, panel mounting type with rear 

terminal connections. Lamps shall have translucent lamp covers to diffuse 
lights coloured red, green, amber, clear white or blue as specified. The lamp 
cover shall be preferably of screwed type, unbreakable and moulded from 
heat resisting material. 

 
15.2 Lamps and its parts shall be interchangeable and easily replaceable from 

the front of the panel. 
 
15.3 The indicating lamps shall withstand 120% of rated voltage on a continuous 

basis. 
 
16.0 SEMAPHORE INDICATORS 
  
16.1 Position indicators of “SEMAPHORE” type shall be provided as part of the 

mimic diagrams on panels for indicating the position of circuit breakers, 
isolating/earthing switches etc. The indicator shall be suitable for semi-flush 
mounting with only the front disc projecting out and with terminal connection 
from the rear. Their strips shall be of the same colour as the associated 
mimic. 

 
16.2 Position indicator shall be suitable for DC Voltage as specified. When the 

supervised object is in the closed position, the pointer of the indicator shall 
take up a position in line with the mimic bus bars, and at right angles to 
them when the object is in the open position. When the supply failure to the 
indicator occurs, the pointer shall take up an intermediate position to 
indicate the supply failure. 

 
16.3 The rating of the indicator shall not exceed 2.5 W. 
 
16.4 The position indicators shall withstand 120 percent of rated voltage on a 

continuous basis. 
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17.0 RELAYS 
 
17.1 All relays shall conform to the requirements of IS: 32231 or IEC-60255 or 

other applicable standards. Relay shall be suitable for flush or semi-flush 
mounting on the front with connections from the rear. 

 
17.2 All protective relays shall be in draw out type in modular cases with proper 

testing facilities in the form of blocks. Necessary test plugs shall be supplied 
loose and shall be included in Contractor’s scope of supply. 

 
17.3 The protective relays shall be suitable for efficient and reliable operation of 

the protection scheme described in the specification. Necessary auxiliary 
relays, timers, lockout relay etc., required for the complete protection 
schemes described in the specification shall be provided. All protective 
relays shall be provided with at least two pairs of potential free isolated 
output contacts. Auxiliary relays and timers shall have pairs of contacts as 
required to complete the scheme. Contacts shall be silver faced with spring 
action. Relay case shall have adequate number of terminals for making 
potential free external connections. 

 
17.4 All protective relays, auxiliary relays and timers shall be provided with hand 

reset type contacts. They shall also be provided with hand reset type 
external operation indicators with suitable inscription to be informed in due 
course of time. 

 
17.5 No control relay which shall trip the power circuit breaker when the relay is 

de-energized shall be employed in the circuits. 
 
17.6 Provision shall be made for easy isolation of trip circuits of each relay for the 

purpose of testing and maintenance. 
 
17.7 All protective relays and alarm relays shall be provided with one extra 

isolated pair of contacts wired to terminals. 
 
17.8  The setting ranges of the relays offered, if different from the ones specified  
 shall also be acceptable if they meet the functional requirements. 
 
17.9 Any alternative or additional protections or relays considered necessary for 

providing complete effective and reliable protection should also be offered 
separately. The acceptance of this alternative/additional equipment shall lie 
with the Purchaser. 

 
17.10 All relays shall have capability to withstand test voltage of 2 kV rms for one 

minute. 
17.11 All relays and their drawings shall have phase indications as R-Red, Y-

Yellow, and B-Blue. 
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18.0  TESTS 
 
18.1 The following type tests shall be conducted on the Protective relays. 
  a) Insulation tests as per IEC 60255-5 
 
  b) High frequency disturbance test as per IEC 60255-4  

(Appendix-E)-Class III ( not applicable for electromechanical      
relays. 

 
  c) Fast transient test as per IEC 1000-4, Level III (not for  

applicable for electromechanical relays.) 
 
  d) Relay characteristics, performance and accuracy test as per  

IEC 60255 
 
o Steady state Characteristics and operating time. 
o Dynamic 

 
e) Tests for thermal and mechanical requirements as per  

IEC60255-6. 
 
  f) Tests for rated burden as per IEC 60255-6 
 
  g) Contact performance test as per IEC 60255-0-25 
                       
                      h)        Any other tests prescribed in relevant IS . 
 
18.2 Steady state & Dynamic characteristics tests on the relays ( current 
differential protection relays), as type  test, shall be  carried out based on general 
guide lines specified in CIGRE   Committee 34 report on simulator/net work 
analyzer/PTL 
 
19.0 CONFIGURATION OF C&R PANELS (33kV & 11kV) 
 
 Each panel shall consist of the following: 
 
Sl.No. Description  of Relays 
  33Kv 

 RC  
PANNEL 

11kV 
RC  
PANNEL 

1. Ammeter with selector 
switch. 

1 1 

2 Pistol grip CB control 
switch 

1 1 

3 Red indicating lamp for 
indicating close position 
of CB 

1 1 

4 Green indicating lamp 
for indicating open 
position of CB 

1 1 

5 Yellow indicating lamp 
for auto trip 

1 1 

6 Blue indicating lamp for 1 1 
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spring charging 
7 Annunciation windows 

with associated 
annunciation relay 

1 1 

8 Push buttons for Alarm 
accept/Reset/Lamp test 

1 1 

9. Voltmeter with selector 
switch 

- 1 

10 Cut out mounting and 
wiring for WTI and 
selector switch 

1 1 

11 Trip Circuit supervision 
relays 

1 1 

12 DC supply supervision 
relay 

1 1 

13 AC supply supervision 
relay 

1 1 

14 Flag relays, aux relays, 
timers trip relays etc as 
per scheme requirement 

1 set 1 set 

15 Auxiliary relay for 
Buchholz 

1 1 

16 3 O/C &  1 E/F 
Electromagnetic relay 
with High set 

1 - 

17 2 O/C & I E/F  
Electromagnetic relay 
with High set 

- 1 

18 Master Trip Relays 
suitable for operation at 
24 V DC with sufficient 
number and 
configuration of 
contacts. 

1 1 

19 Auxiliary Relays for Anti-
pumping, Density 
switch, Contact 
multiplier etc. as may be 
required. 

1LOT 1LOT 

 
 

�
�
�
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�
S. No. Description   

1 Rated voltage and frequency  
2 Rated short time withstands current and its duration with breaker as housed in the panel.  
3 Making current (Peak)  
4 One minute power frequency withstand voltage  
5 Impulse withstand voltage  
6 Maximum temperatures rise over ambient specified.  
7 Interchangeability of similar equipment  
8 Duty cycle  
9 Whether horizontal drawout  

10 Standard applicable  
11 Whether anti pumping device provided  
12 Whether control circuitry suitable for monitoring of closing and tripping circuit  
13 Maximum design voltage  
14 a) Symmerical breaking capacity for various breakers (in kA)  

 b) Asymmeterical breaking capacity for various breakers (in kA).  
15 a) Rated continuous current rating for various breakers & corresponding temperature  

 
b) Rated continuous current rating for various breakers at the specified ambient 
temperature.  

16 Number of breaks/phases  
17 Type of material of contacts:  

 a) Main  
 b) Arcing  

18 Whether contacts silver are plated and thickness of plating  

19 
Whether breaker designed to close and latch on making or fitted with making current 
release?  

20 Whether trip free or fixed trip mechanically and electrically.  
21 Type of closing  
22 Type of tripping  
23 Normal voltage of  

 a) Closing/tripping mechanism  
 b) Spring charging motor.  

24 Allowable variation of voltage for above  
25 Power required at normal voltage for  

 a) Trip coil  
 b) Closing coil  
 c) Spring charging motor  

26 Weight of circuit breaker with arc extinguishing medium  
27 Opening time in cycles  
28 Making time in cycles  
29 Opening time at:  

 a) 10% of rated short circuit current.  
 b) 50% of rated short circuit current.  
 c) 100% of rated short circuit current.  

30 Heat dissipation at normal current (kW)  
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31 
Whether 12 Nos adjustable (either in ‘NO’ or ‘NC’) auxillary contacts over and above those 
required for breaker operation/annunication have been provided or not.  

32 Current carrying capacity of auxilliary switches.  
33 No. of breaker operations necessary (before inspection and maintenance) of :  

 a) Switching at rated load  
 b) Faults of 100% capacity  
 c) Faults of 50% capacity  
 d) Making under fault conditions  

34 Accessibility of line connection   
35 Whether terminals suitable for XLPE cable  
36 Minimum value of pick up current for  

 a) Closing coil  
 b) Tripping coil  

37 Schematic control diagram of circuit breaker enclosed  
38 Make of interrupter  
39 Vaccum Breakers (Technical details)  

 a) Pressure inside the interrupter mm Hg  
 b) Contract wear indication provided  
 c) Mechanical facility for checking loss of vaccum provided  
 d) Vaccum monitoring relay provided  
 e) Adequate shielding against X-Ray rediations provided  

40 
Switching over voltages generated by the circuit breakers with and without surge 
suppressors.  
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1 Tenderer name and address :   
2 Validity of tender :   
3 Guaranteed Delivery Schedule :  
4 Type :    
5 Terms of payment :   

A Protective Relays   
 a) Manufacturer's name & address:   
 b) Non-directional over current and earth fault   
 I. Name   
 II. Type   
 III. Current coil rating   
 IV. Tape range   
 V. VA Burden   
 VI. a) Highest tap   
  b) Lowest tap   
 VII. Time of operation at maximum time dial setting at   
 VIII Type of Characteristic   
 IX. Trip contacts ratings (amp)   
 X. Whether seal in contact provided or not   
 XI. Description leaflet reference submitted.   
 XII. Impluse withstand test voltage (PEAK)   
 XIII. Over all dimensions   
 XIV. Total weight   
 XV. Mounting details   
 XVI. Characteristic curves   
     
     
B Panel Wiring   
     
 I. Size of wiring conductor for the following   
  a) PT Circuits ( Only for 11 KV VCB)   
  b) CT Circuits   
  c) DC supply Circuits   
  d) Other Circuits.   
     
 II. Size of earthing bar safety earthing   
 III. Type of terminals provided on wirings   
 IV. Wiring conductor aluminium/cooper   
 V.   
 VI. Bus bar materials aluminium / cooper   
     
C Instrument and Meters   
     
 I. Type of instruments and manufacturer's name and address   
 II. Size   
 III. Whether magnetically shielded or not   
 IV. Limits of arror in the effective range   
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 V. Maximum scale length   
 VI. Whether tropicalised   
 VII. Short time over load   
 VIII. VA Burden   
  a) Current coil   
  b) Potential coil   
 IX. Temperature at which the instruments are calibrated   
 X. Description leaflet reference nos submitted   
 XI. Maker's name    
 XII. Type of selector switch   
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1 Type of tank/Installation    
2 Type of mounting    
3 Conforming to standard    
4 Type & manufacturer name and address    
5 Rated primary voltage   
6 No. of secondary winding    
7 Rated secondary voltage   
8 Ratio Burden   
9 Accuracy class    
10 Maximum ratio error with rated burden 5% normal primery voltage    
11 Quanity of oil   
12 Temperature rise at 1.1 times rated voltage with rated burden with    
13 Rated voltage factor & time    
14 One minute power frequency withstand test voltage   
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