


Customer : POWERGRID                                                                                 Bharat Heavy Electricals Limited                 
EXT. of 400kV Karaikudi,Pugalur, Kalivanthapattu                                                    Doc. No. TB-362-510-034                  
& Abhishekpatty substation                                                                                                                         Rev-01                  
Technical Specification 
Substation Automation System 
 
 

Page 1 of 12 
 

SECTION I 
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES 

 
1.0 SCOPE 

 
This technical specification covers the requirements of design, manufacture and assembly , 
testing at manufacturer’s works, packing and dispatch of 400kV Substation automation 
System  at Extension of Karaikudi, Pugalur, Kalivanthapattu and Abhishekpatty Substation 
complete with accessories as listed below. Testing and Commissioning of all SAS 
equipments including Protective relays shall be done by the OEM Engineer along with on 
site, local training to PGCIL engineers as specified in respective sections. 
The fitments offered shall be of PGCIL approved make or its subsequent approval from 
PGCIL shall be bidder’s responsibility, with no commercial implications to BHEL. If any of 
the make offered by the bidder is not acceptable to M/s PGCIL, the bidder has to supply 
alternate PGCIL approved make, meeting the specification, with no commercial implications 
to BHEL. 
All auxiliary relays, timers, counters, aux CTs, switches etc required for completeness of the 
scheme & good engineering are deemed to be included in the offer and no claim whatsoever 
shall be entertained at contract stage.  
  
In case of any conflict between the technical details mentioned in this section and the 
remaining sections of this document, then Section-1 shall prevail and is to be considered 
as binding requirement. 
 
1.1  The equipment is required for the following Project. 
  

Name of customer : Power Grid Corporation of India Limited 
 
Name of the project : Extension of 400kV Karaikudi, Pugalur,    
  Kalivanthapattu & Abhishekpatty Substation 

.   
                                       
Refer Section - 3 for Project Details and General Specifications. 
Note: The terms used in this specification namely ,”Employer/Purchaser”  refers to 
PowerGrid , “Contractor “ refers to BHEL & “Supplier/Sub-contractor/Manufacturer” 
refers to successful bidder. 
 
2.0  SPECIFIC TECHNICAL PARTICULARS   
           
For Karaikudi Substation -    
Karaikudi substation is equipped with substation automation system of ABB make, based on 
IEC 61850 protocols. Bidder shall include BCU required for 400kV bays (Bay as defined in 
technical specification, Section - Substation Automation) as listed below including all 
necessary hardwares and softwares to integrate IEDs offered under present scope with the 
existing Substation Automation System as indicated above. 
400kV bays - 06 Nos. 
 
Complete Control, Relay & Protection System for 400 kV bays under present scope including 
augmentation of existing Bus Bar protection relays for bays under present scope. Required 
Bay units of Bus bar relay for bays under present scope are included under present scope. 
Existing distributed Bus Bar relay is REB500 of ABB make. 
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For Pugalur Substation: 
Pugalur (Karur) substation is equipped with substation automation system of Areva make, 
based on IEC 61850 protocols. Bidder shall include BCU required for 400kV bays (Bay as 
defined in technical specification, Section. - Substation Automation) as listed below 
including all necessary hardwares and softwares to integrate IEDs offered under present 
scope with the existing Substation Automation System as indicated above. 
400kV bays - 08 Nos. 
 
Complete Control, Relay & Protection System for 400 kV bays under present scope including 
augmentation of existing Bus Bar protection relays for bays under present scope. Existing 
distributed Bus Bar relay is of Areva (P741 & P743) make. Required Bay units of Bus bar 
relay for 04 nos. bays under present scope are included in present scope.  
For 02  nos. 400kV bays, Bus bar relay bay units are available in the associated existing Tie 
bay CB relay panel. 
 
For Kalivanthapattu :   
Kalivanthapattu substation is equipped with substation automation system of Siemens make, 
based on IEC 61850 protocols. Bidder shall include BCU required for 400kV bays (Bay as 
defined in technical specification, Section. - Substation Automation) as listed below 
including all necessary hardwares and softwares to integrate IEDs offered under present 
scope with the existing Substation Automation System as indicated above. 
400kV bays - 08 Nos. 
 
Complete Control, Relay & Protection System for 400 kV bays under present scope including 
integration including necessary wiring, cabling with existing Bus Bar protection relays for 
bays under present scope. Existing distributed Bus Bar relay is 7SA52 of Siemens make. 
Required Bay units of Bus bar relay for bays under present scope are included in the present 
scope. Line current differential relay is intended for use as Main-II relay at both ends on each 
circuit of 400kV Kalivanthapattu- Shollinganallur D/C line. Line current differential relay for 
Sholinganallur end shall be retrofitted in the existing line protection panel at Shollinganallur 
end, details of which shall be given during detail engineering. Technical Specification of 
current differential relay is enclosed as Annexure-C. 
 
For Abhishekpatty(Tirunelveli): 
Tirunelveli substation is equipped with substation automation system based on IEC 61850 
ABB make protocols. Bidder shall include BCU required for 400kV bays (Bay as defined in 
technical specification, Section. - Substation Automation) as listed below including all 
necessary hardwares and softwares to integrate IEDs offered under present scope with the 
existing Substation Automation System as indicated above. 
400kV bays - 03 Nos. 
 
Complete Control, Relay & Protection System for 400 kV bays under present scope including 
augmentation of existing Bus Bar protection relays for bays under present scope. Required 
Bay units of Bus bar relay for bays under present scope are included under present scope. 
Existing distributed Bus Bar relay is of REB500 of ABB make. 
 

2.1   In addition, following points to be noted by the bidder: 
 

i) The scope for relay setting shall be as follows: 
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a) Conducting the relay setting calculations and determination of the 
recommended relay settings shall be in bidder’s scope. The relay settings shall 
be submitted in the OEM’s format along with supporting calculations for 
approval of POWERGRID during contract stage. 

b) Providing all the inputs pertaining to protection relay settings shall be in 
POWERGRID scope. 

 
ii)   Necessary site visits for collecting inputs for interfacing with the existing sub-station 

are included in the bidder’s scope for this tender. 
 

iii) Wherever bidder offers any spare in lieu of the same being “Built-in feature” of any 
relay/ fitment or the same being “Not applicable” is subject to approval by 
POWERGRID. No price implication will be entertained by BHEL at contract stage if 
any separate item is insisted by POWERGRID to meet the contract requirement. 

 
iv) Bidder to note that the GTP, Make & type of fitments, Bill of material of the offered 

Control & Relay Panels and their mandatory spares are subject to POWERGRID 
approval at the contract stage. No price implications will be entertained by BHEL at 
contract stage. 

 
v) Augmentation of existing Busbar protection includes shifting of PU’s from existing 

Tie CB panel to Main CB panel, if required. Further, this may also require re-
configuration of existing IED’s. 

 
vi) The CB Relay Panel which is meant for Circuit Breaker with controlled switching 

device shall have suitable cutout and wiring provisions for mounting controlled 
switching device. Details of make and type of controlled switching device shall be 
informed at detailed engineering stage. 

 
3.0   TECHNICAL REQUIREMENTS: 
 

(i) The manufacturer whose Control, Relay & Protection System (Control & protection 
Intelligent Electronic Devices (IEDs)), and Sub-station Automation are offered should 
have designed, manufactured, tested, installed and commissioned Control, Relay & 
Protection system along with Sub-station Automation System which must be in 
satisfactory operation on (i) 400 kV system [for 765kV substation] & (ii) specified 
voltage level or above [for 400kV & below substation] for at least 2 (two) years on 
the date of LOA i.e. 28.06.13. 
                                                AND 
 

(ii) The Manufacturer or their joint venture or subsidiary company must have established 
repair, testing and integration (for at least 4 bays) facilities for Control, relay & 
protection System and Sub-station Automation System in India. 

(iii)The Vendor/Manufacturer should have valid MQP number approved by PGCIL. 
  

4.0  TRAINING : 
 

a) The supplier shall also impart training in Protection & Automation to Employer’s 
personnel at each sub-station site in the field of Erection, Testing, operation and 
maintenance for two (2) days. 
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b) Charges for Tutorials & other training materials for 5 numbers trainees at each 
substation shall also be included in the price quoted by the bidder. 

However, the travel lodging, & boarding expenses of employers personnel, if any shall be 
done by Employer. 

 
5.0  PRECOMMISSIONING, COMMISSIONING, TRIAL-RUN & COMPLETION 
 
a. PRECOMMISSIONING: As per requirements specified in Section II. 
 
b. COMMISSIONING : 

Charging of the facilities at rated voltage. Further, wherever appearing in this 
specification, the words –‘commissioning checks’, ‘installation checks’, ‘site tests’, 
‘Performance guarantee tests for fire protection system’, are to be considered as ‘pre 
commissioning checks’. 

 
c. TRIAL-RUN : 

Operation of the facilities or any part thereof by the Contractor immediately after the 
Commissioning for a continuous period of 72(Seventy two) hours continuously. In case of 
interruption due to problem /failure in the equipment, the equipment manufacturer shall 
rectify the problem and after rectification, continuous 72 (Seventy two) hours period start 
after such rectification. 

  
d. COMPLETION : 

 Upon successful completion of Trial-run. 
 
e. The respective dates of commencement of erection, pre-commissioning, 

commissioning and trial –run  activity by BHEL will be intimated to the equipment 
manufacturer from time to time  , so that arrangements for supervising the activity 
can be made accordingly by the manufacturer .  

 
6.0 BILL OF QUANTITY: 
 

S. No. Description  Unit Total 
Quantity  

1.0 For Karaikudi Substation: 
Control & Relay Panel   

1.1 400kV Circuit Breaker Relay Panel without Auto-
Reclose  Nos. 6 

1.2 400kV Line Protection Panel  Nos. 4 

 
1.3 
 

Augmentation of existing Bus Bar Protection scheme 
(For 4 nos. bays) Set 1 

2.0 For Karaikudi Substation: 
Substation Automation    

2.1 Augmentation of Substation Automation System for 
Ext. of 400/230 kV Karaikudi Substation   

 a) 400kV Main Bays to be automated 
 Nos. 4 
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 b) 400kV Tie Bays to be automated 
 Nos. 2 

 

3.0 For Pugalur Substation: 
Control & Relay Panel   

3.1  400kV Circuit Breaker Relay Panel with Auto-Reclose Nos. 6 

3.2  400kV Circuit Breaker Relay Panel without Auto-
Reclose Nos. 2 

3.3 400kV Line Protection Panel Nos. 4 

3.4  Reactor Protection Panel. Nos. 2 

3.5 Augmentation of existing Bus Bar Protection scheme 
(For 4 nos. bays) Set 1 

4.0 For Pugalur Substation: 
Substation Automation   

4.1 Augmentation of Substation Automation System for 
Ext. of 400/230 kV Pugalur Substation   

 a) 400kV Main Bays to be automated Nos. 6 

 b) 400kV Tie Bays to be automated Nos. 2 

 c) 400kV Line Reactor Bays to be automated Nos. 2 

5.0 
For Kalivanthapattu Substation: 
Control & Relay Panel 
 

  

5.1 400kV Circuit Breaker Relay Panel with Auto-Reclose Nos. 6 

5.2 400kV Circuit Breaker Relay Panel without Auto-
Reclose Nos. 2 

5.3 400kV Line Protection Panel Nos. 4 

5.4 Reactor Protection Panel. Nos. 2 

5.5 Augmentation of existing Bus Bar Protection scheme 
(for 4 nos. bays) Set 1 

5.6 Line current Differential Relay including retro fitment 
work at Shollingnallur substation  Nos. 2 

6.0 
For Kalivanthapattu Substation: 
Substation Automation 
 

  

6.1 Augmentation of Substation Automation System for 
Ext. of 400/230 kV Kalivanthapattu Substation   
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 a) 400kV Main Bays to be automated Nos. 4 

 b) 400kV Tie Bays to be automated Nos. 2 

 c) 400kV Line Reactor Bays to be automated Nos. 2 

7.0 
For Abhishekpatty Substation: 
Control & Relay Panel 
 

  

7.1 400kV Circuit Breaker Relay Panel with Auto-Reclose Nos. 2 

7.2 400kV Line Protection Panel No. 1 

7.3 Augmentation of existing Bus Bar Protection scheme 
(for 2 nos. bays) Set 1 

8.0 
For Abhishelpatty Substation: 
Substation Automation 
 

  

8.1 Augmentation of Substation Automation System for 
Ext. of 400/230 kV Kalivanthapattu Substation   

 a) 400kV Main Bays to be automated Nos. 2 

 b) 400kV Tie Bays to be automated No. 1 

9.0 

a) Armoured FO cable along with connectors for 
Karaikudi Substation :     
                   i) SAS 
                   ii) Busbar Protection 

Km 1 

 

b) Armoured FO cable along with connectors for 
Pugalur Substation :     
                   i) SAS 
                   ii) Busbar Protection 

Km 1 

 

c) Armoured FO cable along with connectors for 
Kalivanthapattu Substation :     
                   i) SAS 
                   ii) Busbar Protection 

Km 1 

 

d) Armoured FO cable along with connectors for 
Abhishekpatty Substation :     
                   i) SAS 
                   ii) Busbar Protection 

Km 1 

10.0 
 
Services- 
 

  

10.1.1 

For Karaikudi Substation: 
Services (CB wise) :  
 
Supervision of Testing and Commissioning of 
protection relays and complete Substation automation 

Lot 6 
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system at site. Scope shall be as follows : 
 
a) Testing & commissioning of main protection relays 
and Numerical Busbar protection including Relay           
 parameterization and configuration 
 
b) Testing & commissioning of SAS system including 
termination of network / optical cables (complete with 
supply of end connectors, tees etc. as required).  
 
c) Arranging all necessary tools & tackles and 
equipment for testing of BCU, BPU and communication 
infrastructure including automatic 3-phase relay test kit 
shall be bidder’s responsibility.  
 
d) For network/optical cables which are in the bidder's  
 scope, the laying of cables shall be in BHEL scope.  
 However, Optical cable will be laid under bidder's  
 supervision. Splicing and Termination shall be in  
 bidder's scope. 
 

10.1.2 

For Pugalur Substation: 
Services (CB wise) :  
 
Supervision of Testing and Commissioning of 
protection relays and complete Substation automation 
system at site. Scope shall be as follows : 
 
a) Testing & commissioning of main protection relays 
and Numerical Busbar protection including Relay           
 parameterization and configuration 
 
b) Testing & commissioning of SAS system including 
termination of network / optical cables (complete with 
supply of end connectors, tees etc. as required).  
 
c) Arranging all necessary tools & tackles and 
equipment for testing of BCU, BPU and communication 
infrastructure including automatic 3-phase relay test kit 
shall be bidder’s responsibility.  
 
d) For network/optical cables which are in the bidder's  
 scope, the laying of cables shall be in BHEL scope.  
 However, Optical cable will be laid under bidder's  
 supervision. Splicing and Termination shall be in  
 bidder's scope. 
 

Lot 8 

10.1.3 

For Kalivanthapattu Substation: 
Services (CB wise) :  
 
Supervision of Testing and Commissioning of 

Lot 8 



Customer : POWERGRID                                                                                 Bharat Heavy Electricals Limited                 
EXT. of 400kV Karaikudi,Pugalur, Kalivanthapattu                                                    Doc. No. TB-362-510-034                  
& Abhishekpatty substation                                                                                                                         Rev-01                  
Technical Specification 
Substation Automation System 
 
 

Page 8 of 12 
 

protection relays and complete Substation automation 
system at site. Scope shall be as follows : 
 
a) Testing & commissioning of main protection relays 
and Numerical Busbar protection including Relay           
 parameterization and configuration 
 
b) Testing & commissioning of SAS system including 
termination of network / optical cables (complete with 
supply of end connectors, tees etc. as required).  
 
c) Arranging all necessary tools & tackles and 
equipment for testing of BCU, BPU and communication 
infrastructure including automatic 3-phase relay test kit 
shall be bidder’s responsibility.  
 
d) For network/optical cables which are in the bidder's  
 scope, the laying of cables shall be in BHEL scope.  
 However, Optical cable will be laid under bidder's  
 supervision. Splicing and Termination shall be in  
 bidder's scope. 
 

10.1.4 

For Abhishekpatty Substation: 
Services (CB wise) :  
 
Supervision of Testing and Commissioning of 
protection relays and complete Substation automation 
system at site. Scope shall be as follows : 
 
a) Testing & commissioning of main protection relays 
and Numerical Busbar protection including Relay           
 parameterization and configuration 
 
b) Testing & commissioning of SAS system including 
termination of network / optical cables (complete with 
supply of end connectors, tees etc. as required).  
 
c) Arranging all necessary tools & tackles and 
equipment for testing of BCU, BPU and communication 
infrastructure including automatic 3-phase relay test kit 
shall be bidder’s responsibility.  
 
d) For network/optical cables which are in the bidder's  
 scope, the laying of cables shall be in BHEL scope.  
 However, Optical cable will be laid under bidder's  
 supervision. Splicing and Termination shall be in  
 bidder's scope. 
 

Lot 2 

10.2.1 
For Karaikudi Substation: 
Services (Station wise) :  
 

Lot 1 
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a) Site acceptance Tests(SAT) & Availability Test as 
per clause 12.0 of Section II Annexure B. 
 

b) Maintenance services as per clause 11.1 of Section II 
Annexure-B 

10.2.2 

For Pugalur Substation: 
Services (Station wise) :  
 

a) Site acceptance Tests(SAT) & Availability Test 
as per clause 12.0 of Section II Annexure B. 

 
b) Maintenance services as per clause 11.1 of 

Section II Annexure-B 

Lot 1 

10.2.3 

For Kalivanthapattu Substation: 
Services (Station wise) :  
 

a) Site acceptance Tests(SAT) & Availability Test 
as per clause 12.0 of Section II Annexure B. 

 
b) Maintenance services as per clause 11.1 of 

Section II Annexure-B 

Lot 1 

10.2.4 

For Abhishekpatty Substation: 
Services (Station wise) :  
 

a) Site acceptance Tests(SAT) & Availability Test 
as per clause 12.0 of Section II Annexure B. 

 
b) Maintenance services as per clause 11.1 of 

Section II Annexure-B 

Lot 1 

10.3.1 

For Karaikudi Substation: 
Services (Engineering) :  
 
a) Interfacing with existing 400 kV Distributed Busbar 
Protection and SAS in all respect 
 
b) Site visits for collecting inputs for interfacing with 
the existing sub-station  
 
c) Estimation of FO Cable & its GI conduit pipe 
requirement for Fibre optic cables used. 
 
d) Relay Setting Calculation 
 

Lot 1 

10.3.2 

For Pugalur Substation: 
Services (Engineering) :  
 
a) Interfacing with existing 400 kV Distributed Busbar 
Protection and SAS in all respect 
 
b) Site visits for collecting inputs for interfacing with 
the existing sub-station  

Lot 1 
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c) Estimation of FO Cable & its GI conduit pipe 
requirement for Fibre optic cables used. 
 
d) Relay Setting Calculation 
 

10.3.3 

For Kalivanthapattu Substation: 
Services (Engineering) :  
 
a) Interfacing with existing 400 kV Distributed Busbar 
Protection and SAS in all respect 
 
b) Site visits for collecting inputs for interfacing with 
the existing sub-station  
 
c) Estimation of FO Cable & its GI conduit pipe 
requirement for Fibre optic cables used. 
 
d) Relay Setting Calculation 
 

Lot 1 

10.3.4 

For Abhishekpatty Substation: 
Services (Engineering) :  
 
a) Interfacing with existing 400 kV Distributed Busbar 
Protection and SAS in all respect 
 
b) Site visits for collecting inputs for interfacing with 
the existing sub-station  
 
c) Estimation of FO Cable & its GI conduit pipe 
requirement for Fibre optic cables used. 
 
d) Relay Setting Calculation 
 

Lot 1 

10.4.1 For Karaikudi Substation: 
Services: Training Charges  Lot 1 

10.4.2 For Pugalur Substation: 
Services: Training Charges  Lot 1 

10.4.3 For Kalivanthapattu Substation: 
Services: Training Charges  Lot 1 

10.4.4 For Abhishekpatty Substation: 
Services: Training Charges  Lot 1 

11.0 Mandatory spares 
   

11.1 

For Karaikudi Substation: 
Relay & Protection Panel  

a) Main-I / II Numerical Distance Relay, one of 
each type ( Complete unit) 

Set 1 
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11.2 

For Karaikudi Substation: 
Substation Automation System  

a) Substation Automation Bay Control unit (IED) 
of each type 

b) Ethernet switch of each type 

 
 
 

Set 
Set 

 
 
 
1 
1 

11.3 

For Pugalur Substation: 
Relay & Protection Panel  

a) Main-I / II Numerical Distance Relay, one of 
each type ( Complete unit) 

 
Set 

 
1 

11.4 

For Pugalur Substation: 
Substation Automation System  

a) Substation Automation Bay Control unit (IED) 
of each type 

b) Ethernet switch of each type 

 
 
 

Set 
Set 

 
 
 
1 
1 

11.5 

For Kalivanthapattu Substation: 
Relay & Protection Panel  

a) Main-I / II Numerical Distance Relay, one of 
each type ( Complete unit) 

b) Line Current Differential relay 

 
 
 

Set 
Set 

 
 
 
1 
1 

11.6 

For Kalivanthapattu Substation: 
Substation Automation System  

a) Substation Automation Bay Control unit (IED) 
of each type 

b) Ethernet switch of each type 

 
 
 

Set 
Set 

 
 
 
1 
1 

11.7 

For Abhishelpatty Substation: 
Relay & Protection Panel  

a) Main-I / II Numerical Distance Relay, one of 
each type ( Complete unit) 

 
Set 

 
1 

11.8 

For Abhishelpatty Substation: 
Substation Automation System  

a) Substation Automation Bay Control unit (IED) 
of each type 

b) Ethernet switch of each type 

 
 
 

Set 
Set 

 
 
 
1 
1 

 
Note:  a) If any additional item as per the specification for Substation Automation System is     

   required to be supplied for completion of the system over and above the items          
  indicated above, the same shall be indicated clearly in the offer. Otherwise, the same   
  shall be deemed to be included in the offer.  

                        
 
7.0 TYPE TESTING, INSPECTION, TESTING & INSPECTION CERTIFICATE 
 

All equipment being supplied shall conform to type tests including additional type 
tests as per technical specification and shall be subject to routine tests in accordance 
with requirements stipulated under respective sections. The reports for all type tests 
and additional type tests as per technical specification shall be furnished by the bidder 
alongwith equipment/material drawings. The type tests conducted earlier should have 
either been conducted in accredited laboratory (accredited based on ISO / IEC Guide 
25 / 17025 or EN 45001 by the national accreditation body of the country where 
laboratory is located) or witnessed by POWERGRID or representative authorized by 
POWERGRID or Utility or representative of accredited test lab or reputed consultant. 
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The test reports submitted shall be of the tests conducted within last 10 (ten) years 
prior to the date of LOA i.e. 28.06.13 . In case the test reports are of the test 
conducted earlier than 10 (ten) years prior to the date of LOA, the contractor shall 
repeat these test(s) at no extra cost to the purchaser. 
 
In the event of any discrepancy in the test reports i.e. any test report not acceptable 
due to any design/manufacturing changes (including substitution of components) or 
due to non-compliance with the requirement stipulated in the Technical Specification 
or any/all additional type tests not carried out, same shall be carried out without any 
additional cost implication to the Purchaser. 

 
 8.0     DEVIATIONS : 
 

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

 
9.0  MANUFACTURING QUALITY PLAN: 
 

Bidder has to follow PowerGrid approved Manufacturing Quality Plan, SAT /FAT 
procedure at contract stage. 
 

10.0 DRAWINGS and SCHEME  
The documentation requirements detailed under clause 9.0 of Section-II Annexure-B 
shall be submitted to BHEL at various stages of contract. Softcopy of the drawings 
and schemes are to be submitted at contract stage. Preparation of AS- BUILT 
drawings is also in the scope of the bidder. 
 

11.0    DOCUMENTS REQUIRED WITH OFFER  
a)   Clause-wise confirmation/ comments. 
b)    Bill of Material. 
c)    Un-priced schedule as per BOQ at clause 6.0 
d)    Filled up Guaranteed Technical Particulars 
e)    Catalogue and Technical Leaflets for the offered Equipments 

 
















































































































































































































































































































































