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SECTION – 1 
 

SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES 

 
1.0 SCOPE 
 

This technical specification covers the requirements of design, manufacture, testing at works, 
packing and dispatch of Circuit Breaker complete with accessories as listed under this 
specification. 
 
This section covers the specific technical requirements of Circuit Breaker. This constitutes 
minimum technical parameters for the above item as specified by the customer (BSEB). The 
offered equipment shall also comply with the General Technical Requirements for the project 
as detailed under section-3 of this specification. 
 
The specification comprise of following sections: 
Section-1: Scope, Specific Technical Requirements and Quantities. 
Section-2: Equipment Specification 
Section-3: General Technical Requirements 
Section-4: Guaranteed Technical Particulars 
 
In case of any conflict between various sections, order of precedence shall be in the 
same order as listed above.  
 

1.1 THE EQUIPMENT IS REQUIRED FOR THE FOLLOWING PROJECT 
 
Name of customer :  Bihar State Electricity Board 
Name of the project       : 220/132 kV Pusauli Substation & Dehri Extension  
Refer Section - 3 for Project Details and General Specifications. 

 
 1.2 SPECIFIC TECHNICAL REQUIREMENTS 
 
 Technical parameters 
 
 Rated voltage kV (rms)    : 245  145  
  
 Nominal system voltage kV (rms)  : 220  132 
 
 Rated frequency (Hz)    : 50  50 
 
 No. of poles     : 3  3  
 
 Design ambient Temperature (deg. C)  : 50  50 
  

1) Full wave impulse withstand voltage (1.2/50 micro sec.) 
 

- between line terminals and ground  : ± 1050 kVp  ± 650 kVp  
      

- between terminals with circuit breaker open : ± 1050 kVp     ± 650 kVp    
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2) One minute power frequency dry and wet withstand voltage 

 
- between line terminals and ground  : 460 kV (rms)    275 kV (rms)     

     
 
- between terminals with circuit breaker open : 460 kV (rms)   275 kV (rms)    

    
 
Max. radio interference Voltage (microvolts) for  :1000                500   
frequency between 0.5 MHz and 2 MHz at 156 kVrms 
for 220 kV & at 92 kV   in all positions of the Equipments 
 
Minimum creepage distance: 
 
Phase to ground (mm)    : 6125   3625 
 
Between CB terminals (mm)   : 6125   3625 
 
System neutral earthing    : Effectively Earthed  
 
Seismic acceleration    : ------------0.3g horizontal------- 
 
Rating of auxiliary contracts   : --------10 A at 230 V DC------- 
 
Breaking capacity of auxiliary contacts : 2 A DC with circuit time constant of not 

less than 20 ms 
 
Phase to phase spacing (mm)   : 4000 mm   3000mm 
   
Rated continuous current at 50 ºC  : 1600A & 2500A         1250A 
Ambient temperature     
 
Rated short circuit current   : 40 kA/31.5 kA               
Breaking capacity at rated   with percentage of DC  
Voltage      component as per IEC 62271-100 

corresponding to Minimum opening time 
under operating conditions specified 

Symmetrical interrupting   : 40       31.5                 
capability (kA rms)      
 
Short time current duration                                   :      -------------1-second------------                                     
 
Rated short time making   : 100   80                    
current (kAp)       

     
Short time current    : 40        31.5             
carrying capability      
for one second (kArms) 
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Out of phase breaking current   : ------as per IEC------ 
capacity (kArms) 
 
Rated line/cable charging   : ------as per IEC------ 
Interrupting current at 90 deg. leading  
power factor angle (A.rms) 
 
(The breaker shall be able to interrupt the rated line/cable charging current with the test 
voltage immediately before opening equal to the product of U/√3 and 1.4 as per IEC - 62271-
100) 
 
Maximum allowable switching  : ------as per IEC------ 
over-voltage under any switching  
condition. 

Total break time as per    : ------as per IEC------ 
cl 3.0 of Section 2 (ms) 
 
Rated break time as per IEC (ms)  : 60  60   
 
Total closing time (ms)    : Not more             Not more         

than 200   than 150 
 
Rated operating duty    : O-0.3 sec.-CO-3 min-CO cycle   
 
Auto re-closing  : Single & three phase / three phase                          

  
Max. difference in the instants of  
closing / opening of contacts ( ms) 
 
i) between poles    :  3.3  3.3      

 
 
(The above shall be at rated control voltage and rated operating and quenching media 
pressures) 

Operating mechanism : Spring operated 

Trip coil and closing coil voltage  : 220 volt DC with variation 
as specified  

 
Auxiliary contacts    : besides requirement of this  

spec., the bidder shall wire up  5 NO 
+5 NC contacts for future use of 
purchaser 

Noise level at base and   : ---------140 dB (max)------------ 
upto 50 m.( distance from 
base of breaker) 
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Rated terminal load    : As per IEC or as per the value 
calculated by section-3 , whichever 
is higher 

 
 
Temperature rise over the design  : -----As per  IEC 62271-100------- 
ambient temperature  

First pole to clear factor   : --------------1.3------------- 
 
Number of terminals in   : all contracts and control 
common control cabinet    circuits are to be wired out 

upto common control cabinet plus 24 
terminals exclusively for purchaser’s use 

 
Rated small inductive current  : -----------0.5 to 10A-----------    
Switching capability with 
Over-voltage less than 2.3 p.u.(A) 

 
1.3   QUANTITIES 
 

A) Main Item 
 

Sl. No. Description Quantity (Nos.) 
  Pusauli Dehri 
01. 245 kV, 1600 A, 40 kA (1sec.) SF6 Circuit breaker 

with spring type operating mechanism including 
expansion type bimetallic connector suitable for 4” 
IPS Al Tube and mounting structures 

09 02 

02. 245 kV, 2500 A, 40 kA (1sec.) SF6 Circuit breaker 
with spring type operating mechanism including 
expansion type bimetallic connector suitable for 4” 
IPS Al Tube and mounting structures 

01 -- 

03. 145 kV, 1250 A, 31.5 kA (1sec.) SF6 Circuit breaker 
with spring type operating mechanism including 
expansion type bimetallic connector suitable for 4” 
IPS Al Tube and mounting structures 

06 -- 

 
 
 
 
 
 
 
 
 
 

B) Mandatory Spare: 
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Sl. 
No. Description Unit

 
Quantity 

 
Pusauli  Dehri 

   For 245 
kV CB 

For 145 
kV CB 

For 245 
kV CB 

1 

One pole complete with column and 
interrupter with operating mechanism 
and mechanism box but without 
support structure 

Nos. 1 1 1 

2 SF6 Gas   Kg 50 25 50 
3 Trip coils with resistor Nos. 3 3 3 
4 Closing coils with resistor Nos. 3 3 3 

5 Molecular filter for SF6 Circuit for 1 
pole of CB Nos. 3 3 3 

6 Density/Pressure monitor for SF6 
circuit for 1 pole of CB Nos. 1 1 1 

7 Corona rings (1 no. of each type), if 
applicable Set 1 1 1 

8 

Relays, power contactors, switch 
fuse units, limit switches, push 
buttons, timers &MCB (1 no. of each 
type) 

Set 1 1 1 

9 Closing Coil Assembly/valve Nos. 1 1 1 
10 Trip Coil Assembly/valve Nos. 1 1 1 

11 Set of control valves (1 No. of each 
type) Set 1 1 1 

12 Pressure switches (1 no. of each 
type) Set 1 1 1 

13 Pressure gauges and coupling 
devices (1 no. of each type) Set 1 1 1 

14 Aux. Switch assembly Nos. 1 1 1 
15 Operation counter Nos. 1 1 1 

16 Micro Filter set, if applicable (for one 
complete CB) Set 1 1 1 

17 Micro switches, if applicable  (for 1 
no.aux. Contact assembly) Set 1 1 1 

18 All types of coupling for SF6 gas (1 
no. of each type) Set 1 1 1 

19 Pipe length (Copper & Steel) for one 
complete CB Set 1 1 1 

 Spring operating mechanism     
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20 closing dashpot No. 1 1 1 
21 opening dashpot No. 1 1 1 

22 closing catchgear No. 1 1 1 

23 opening catchgear No. 1 1 1 
 
 
 

C) Supervision charges for Installation and commissioning: 
 
Bidder shall quote lump-sum price for installation and commissioning of the offered breakers. 
Following instruments, required for commissioning, shall be brought by the bidder: 
a) Time interval meter 
b) SF6 gas leak detector 
 

1.4 TYPE TESTS 
  
 Bidder shall submit valid type test reports (as per relevant IEC/IS standard) for the tests 

carried out within last five years from the date of LOA (i.e. 27.07.2012). The reports should  
 have been conducted on identical or similar equipment/components to those offered. In case 
 type test reports are more than 5 years old (from the date of LOA) or the reports of type tests 

are found to be technically unacceptable, the type test shall be conducted by the vendor 
without cost and delivery implication to BHEL. 

  
 
 

1.5 INSPECTION & TESTING 
 
Before being fitted on the equipment, all components shall be subjected to routine tests at the 
Contractors factory, provided by the relevant IEC/IS standards. A detailed test report proving 
the successful passing of such tests shall be provided. 
 
Prior to dispatch, the routine & acceptance tests shall be carried out on each item in 
accordance with the applicable IEC/IS and the material shall be offered for final inspection by 
BHEL and BSEB in accordance with agreed quality plan with 3 weeks advance information.  

 
1.6 QUALITY PLAN 

 
The contractor shall carry out contract works in accordance with sound quality management 
principles which shall include such as controls which are necessary to ensure full compliance 
to all requirements of the specification & applicable international standards. These quality 
management requirement shall apply to all activities during design, procurement, 
manufacturing, inspection, testing, packaging, shipping, inland transportation, storage, site 
erection & commissioning. Contractor shall submit detailed Quality Plan for BHEL / 
customer’s approval. 
 
 
 

1.7 TITLE BLOCK 
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The drawings / documents submitted shall be project and product specific and shall 
incorporate following details: 
 
a) Project Name  : 220/132 kV Pusauli Substation & Dehri Extension 
b) Customer Name  : Bihar State Electricity Board 
c) Contractor   : BHEL 
d) Customer LOA no.  : 186/ADB/26/ADB/2010 DATED: 27.07.2012 

  
1.8. Drawings / Documents 
 

In addition to no. of sets of documents to be submitted to customer ( refer section 3), two sets 
of all documents submitted for approval / information and five sets of all approved documents 
shall be provided for BHEL use. 
 
Soft copies in CD-R of documents shall comprise 
 
i) Scanned images of all approved documents, including drawings. 
ii) Editable versions (AUTO CAD 2000 or High) of all drawings viz. drawings, GTP, 

Manufacturing and field quality plan, type test reports, O & M instructions / manuals.  
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EQUIPMENT SPECIFICATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































   

 
 
 
 
 
SECTION 3 
 

GENERAL TECHNICAL REQUIREMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





































































































































   

 
 
 
 
 
 
SECTION 4 
 

GUARANTEED TECHNICAL PARTICULARS 
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ANNEXURE – A 
NO DEVIATION CERTIFICATE 

------------------------------------------------------------------------------------------------------- 
It is confirmed that there is no deviation and the offer is in full compliance with the 
specification. It is also confirmed that there are no deviations in any other form such as 
comments, variations and or exceptions. Further it is confirmed that at all drawings/ data 
sheets/ QP/ type tests reports shall be submitted to BHEL for organizing approval of ultimate 
customer. Also, furnishing of all relevant information/ repetition of type tests (if required for 
meeting the specification requirement) shall be carried out by us at no extra cost to BHEL and 
without affecting delivery requirements. 

------------------------------------------------------------------------------------------------------- 
 
 
 

Signature of the authorized representative of Bidder 
 

Name _____________________________ 
 

Designation_________________________ 
 

Place______________________________  
 

Date______________________________ 
 
Company Seal 
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