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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 220kV/ 33kV Substation Automation System along with Control & 
Protection Panels, LMS, Energy Metering System, UPS System etc. at 220/33kV GIS at IOCL 
Panipat, complete with accessories as listed in this specification. Testing and commissioning of all 
SAS equipments/ numerical/ digital devices including Protective relays shall be done by the OEM 
Engineer. 

 
The fitments and equipments offered shall be of approved make of IOCL or its subsequent approval 
from IOCL 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 IOCL, the bidder has to supply alternate IOCL 
approved make, meeting the specification, with no commercial implications to BHEL. 

 
All auxiliary relays, timers, counters, aux CTs, switches, LIUs, Patch Cords/Network Cables etc 
required for completeness of the scheme and good engineering are deemed to be included in the offer 
and no claim whatsoever shall be entertained at contract stage. 

 
The specification comprises of following sections: 

 
Section-1: Scope, Specific Technical Requirements and Quantities 
Section-2: Equipment Specification 
Section-3: Project Details & General Technical Requirements 
Section-4: Enclosures to Technical Specification 

 
In case of any conflict between various sections, order of precedence shall be in the same order as 
listed above, unless otherwise mentioned specifically. 

 
Note: The terms used in this specification namely, “Employer/Purchaser/Owner” refers to IOCL/ 
HVPNL & “Contractor/ LSTK Contractor /Sub-contractor/Manufacturer” refers to successful bidder. 

 
2.0 THE EQUIPMENT IS REQUIRED FOR THE FOLLOWING PROJECT 

 
Name of customer: Indian Oil Corporation Limited (IOCL) 
                 
Name of consultant: TATA Consulting Engineers Limited (TCE) 
                  
Name of Project: LSTK Job for ISBL work of 220kV Grid Power Import at IOCL,  
                            Panipat Refinery 
 

 
3.0 SPECIFIC TECHNICAL REQUIREMENTS 
  
3.1 Refer Section–2 and Single Line Diagrams & Key Metering and Protection Single Line Diagram  
 Enclosed with Section-4. 

{ The Key Metering and Protection Single Line Diagram is for tender purpose only } 
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3.2 a) Complete Substation automation system based on IEC 61850 communication protocol including 
hardware and software along with associated equipments for the 220 and 33kV bays as shown in the 
SLD and as per Section-2. 
 
b) The integration of IEC 61850 communication protocol-based monitoring equipments like Online 
dissolved Gas analyzer, Online Insulating Oil Dehydration System, Digital RTCC/ AVR, Optical 
temperature sensors provided on each of the Transformer Units, Online PD Monitoring System 
provided on each of the Transformer & GIS (GIS & Transformers being supplied under a separate 
contract) with the offered SAS is also included in the present scope of the bidder. 
 
For the purpose of interfacing of offered SAS with Transformers/ GIS, any necessary co-ordination 
with the respective equipment suppliers for completion of the SAS shall be in bidder’s scope. In this 
regard, bidder shall finalize the SAS I/O list in co-ordination with OEM and as per customer 
approval without any commercial implication to BHEL. 
 
c) Transformer Units are being provided with Online Dissolved Gas analyzer, Online Insulating Oil 
Dehydration System, Online PD Monitoring System (both Transformer & GIS), Digital RTCC/ 
AVR, Optical temperature sensors. These equipments shall be IEC 61850-compliant & required to 
be integrated with the offered Substation Automation System (SAS). Above equipments, being 
supplied in separate packages, shall be connected to Managed Ethernet Switches compliant to IEC 
61850 communication protocol through fiber optic cable. This Ethernet switches shall be supplied by 
the bidder under the present scope of work and shall be mounted in Marshalling Box (MB) of the 
Transformers & LCC Panels of GIS. To connect this Ethernet switch to Bay Ethernet switch 
(mounted in relay panel), all accessories (LIU, patch cords etc.) and Armoured Optical fiber cable 
from MB/ LCC to relay room shall be in the scope of Bidder under this tender. Necessary space 
provision for mounting these Ethernet Switches & LIUs in the Transformer MB/ GIS LCC shall be 
kept by the OEM of Transformer/ GIS. 
 
Approx. distance between Transformer MB and Relay Room shall be 200m. 
Approx. distance between GIS LCC and Relay Room shall be 50m. 
Approx. distance between GIS Building Relay Room and PR Control Room shall be 500m. 
Approx. distance between GIS Building Relay Room and PNCP Control Room shall be 5000m. 
 
The Actual requirement of FO/Twisted pair cable for integration of Online dissolved Gas analyzer, 
Online Insulating Oil Dehydration System, Online PD Monitoring System, Digital RTCC/ AVR, 
Optical temperature sensors etc shall be finalised during detailed engineering. 
 
d) The FO cable requirement mentioned in BOQ is tentative. All FO cable supply and splicing/ 
termination is in scope of bidder as per actual requirement. 
 
e) The bidder’s scope shall include all primary equipment interfaces with offered control & relay 
Panel /SAS/LMS etc. in the respective panel schematics during drawing submission at contract 
stage. For all CB/ Isolators/ Earth Switches of 220kV GIS & associated 33kV system, contact 
multiplier relays shall be included in the bidder’s quoted price, for use in the offered Control & 
Protection systems/ LMS/ SCAP/ IMB Panels etc. 
 
f) 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 IOCL. No price implication will be 
entertained by BHEL at contract stage if any separate item is insisted by IOCL to meet the contract 
requirement.  
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g) Line current differential protection relays offered shall be complete with necessary FODP/ LIU, 
Patch Cords etc and integration of supplied remote end Line current differential protection relays 
with remote end SAS shall also be in bidder’s scope. For end-to-end connectivity of line current 
differential protection relays, bidder shall supply 48F armoured fibre optic cables from substation 
gantry upto relay panels at both ends, matching with OPGW Cable (OPGW & Joint Boxes being 
procured under a separate contract). 
 
h) The Control & Protection Panels of individual bays shall be placed in the relay rooms located in 
GIS Building. Substation Level Equipments/ Panels shall be placed in the 220kV GIS Building 
Control Room, PR CPP Control Room, PNCP CPP Control Room. 
 
i) For the 33kV New LIB/ 33kV Existing Switch Gear (Please refer project SLD & KSLD attached 
along with Technical Specification for clarity), Control & Protection Cubicle (LT Compartment) 
along with IEC-61850 compliant Numerical Overcurrent Relays and MODBUS compliant MFM are 
being supplied under a separate contract and it will be mounted on the respective Switch Gear 
Panels. Necessary space shall be considered in the Switch Gear Panel LT Compartments for 
mounting the cable differential relays to be supplied loose by the bidder under present contract 
scope. Necessary internal wiring of Cable Differential relays along with supply of necessary LIU/ 
Patch Cords etc. shall be in bidder’s scope. For integration of the 33kV system LIB Panels & 
associated 33kV incoming feeders in existing switchgears in the offered SAS system, separate panels 
along with required number of BCUs and other accessories shall be supplied by the bidder in 
respective switchgear rooms (PR SS-63 & PNCP SS-9). 
 
j) All the existing system details regarding interfacing with existing Generator Controllers/ ECS/ 
Islanding Scheme/line remote end details etc, as applicable as per Section-2, shall be collected from 
site. Necessary site visits (before submission of bid) for collecting inputs for successful interfacing 
with the existing system at IOCL Panipat PR & PNCP Complex is included in the bidder’s scope for 
this tender. Also, necessary transducers, contact multiplier relays, switches etc. shall be supplied 
loose by the bidder and prices of these items shall be included in the total price quoted by the bidder. 
No claim whatsoever shall be entertained at contract stage in this regard. 
 
k) The successful bidder shall have to extend all possible supports like timely submission/re-
submission of drawings, visit to end customer IOCL/ HVPNL to facilitate documents approval 
without any commercial implications to BHEL. Acceptance of bidder’s documents shall be subject 
to end customer (IOCL/ HVPNL) approval. Testing of metering equipments as per HVPNL 
guidelines, at third party lab, if any, shall be carried out by successful bidder without any 
commercial implications to BHEL/ IOCL. Arranging and coordinating with HVPNL engineers for 
witnessing routine/ acceptance/ type tests at manufacturer’s works or at third party lab is in the scope 
of bidder, without any commercial implications to BHEL/ IOCL. 

 
4.0 TECHNICAL PRE QUALIFYING REQUIREMENTS 
 

The bidder shall be original equipment manufacturer (OEM) for Numerical Relays and Bay Control 
Units (BCU). The manufacturer whose Control, Relay & Protection System (Control & protection 
Intelligent Electronic Devices (IEDs)) and BCUs are offered should have designed, manufactured, 
tested and commissioned Control, Relay & Protection system along with Sub-station Automation 
System which must be in satisfactory operation in 220kV or above voltage level for at least 2 (two) 
years as on the date of bid opening 

AND 
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. 
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5.0 TRAINING 
 

The bidder shall impart training to Employer’s Personnel as per requirements mentioned in section-
2. The charges for tutorials & other training materials for the trainees shall be included in the prices 
quoted by bidder. No price implication shall be entertained at a later stage. 
 
However, the travel, lodging & boarding expenses of employers’ personnel, if any shall be borne by 
Employer. 

 
6.0 PRE-COMMISSIONING & COMMISSIONING 
 

PRE-COMMISSIONING: As per requirements specified in Section-2. 
 
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’, are 
to be considered as ‘pre commissioning checks’. 

 
7.0 BILL OF QUANTITES 

 
7.1 As per annexure-A, Section-1. 

 
7.2 UNIT PRICE OF ALL THE CONTROL, PROTECTION, SAS AND METERING 
FITMENTS 

 
The addition/ deletion to the scope shall be as per the break-up unit rates for all the control, 
protection, SAS and metering fitments furnished with the offer. 

 
8.0 TYPE TEST 

  
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 base on ISO / IEC Guide 25 / 17025 or EN 45001 by the national accreditation body of 
the country where laboratory is located) or witnessed by the representatives(s) of IOCL. 
 
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. 
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9.0 DRAWINGS / DOCUMENTS REQUIRED FOR ENGINEERING MANUFACTURING 
CLEARANCE 
The minimum drawings/ documents, as follows shall be required for providing engineering 
manufacturing clearance of the equipment (SAS/ CRP/ LMS) and furthermore, it shall be used for 
delay analysis, if any, on account of the bidder. The schedule for submission and resubmission shall 
be in line with details provided in section-3. 

 
1 Board Formation, BOM & Panel Schematic Drawings, Architecture drawings with 

Guaranteed Technical Particulars 
2 Type Test Reports 

3 Quality Assurance Plan & Inspection Test Schedule, FAT/ SAT Procedure 

 
10.0 PACKING AND DISPATCH 

 
The equipment shall be divided into suitable number of shipping sections for protection and ease of 
handling during transportation. The equipment shall be properly packed for selected mode of 
transportation i.e. sea, rail and road in such a manner that it is protected against the climatic 
conditions and for any damage during transportation, transit and storage. The equipments shall be 
wrapped in polyethylene sheets before being placed in wooden crates/cases to prevent damage to the 
finish. Crates/cases shall have skid bottoms for handling. Special notations such as 'Fragile', 'This 
side up', 'Weight’, ‘Owner’s particulars\ ‘PO nos.' etc., shall be clearly marked on the package 
together with other details as per purchase order. 
 The equipment may be stored outdoors for long periods before installation. The packing 
should also be suitable for outdoor storage areas with heavy rains/ high ambient temperature unless 
otherwise agreed and hence, packing shall be suitable for long duration storage (minimum 1 year). 
 

11.0 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. 

 
12.0 MANUFACTURING QUALITY PLAN: 
 

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

13.0  DRAWINGS and SCHEME 
 

The documentation requirements detailed under Section-2 and 3 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. 
 

14.0  DOCUMENTS REQUIRED WITH TECHNICAL OFFER 
 

  a) Clause-wise confirmation/ comments 
  b) Bill of Materials 
  c) Unpriced schedule of Unit Prices 
  d) Filled-up Guaranteed Technical Particulars 
  e) Catalogue and Technical Leaflets for the offered Equipments 



Sub‐Station Automation System Annexure‐A Project: IOCL Panipat

Customer: IOCL

Sl.No. Item Description as per Tender BOQ Detailed Description Unit Qty.

A) Main Items:

1 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, LINE BAY, PROTECTION PANEL

220kV Line Protection Panel Set 2

2 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220/34.5 KV, 50/65 MVA TRANSFORMER 
PROTECTION PANEL FOR PR O/G BAY (FOR 
BOTH HV & LV SIDE)

220/34.5 kV, 50/65 MVA Transformer Protection Panel for PR O/G 
Bay (for both HV & LV side)

Set 2

3 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220/34.5 KV, 50/65 MVA TRANSFORMER 
PROTECTION PANEL FOR PNCP O/G BAY (FOR 
BOTH HV & LV SIDE)

220/34.5 kV, 50/65 MVA Transformer Protection Panel for PNCP O/G 
Bay (for both HV & LV side)

Set 2

4 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, SPARE BAY (FUTURE CABLE FEEDER) 
PROTECTION PANEL

220kV Spare Bay (Future Cable Feeder) Protection Panel Set 4

5 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, BUS COUPLER PROTECTION PANEL 
(WITH FBT SCHEME)

220kV Bus Coupler Protection panel (with FBT scheme) Set 1

6 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, BUSBAR PROTECTION RELAY PANELS 
(SINGLE)

220kV Bus Bar Protection Panel (Single Bus Bar Protection) Set 2

7 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, ISLANDING PROTECTION RELAY PANELS

Grid Islanding Panel Set 1

8 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ARMOURED FIBRE OPTIC CABLE ALONG WITH 
HDPE PIPE

Armoured Fibre Optic Cable along with HDPE Pipe kM 40

9 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ARMOURED FIBRE OPTIC CABLE ALONG WITH 
HDPE PIPE FOR LINE DIFFERENTIAL RELAYS

Armoured Fibre Optic Cable along with HDPE Pipe for Line 
Differential Relays

kM 1

10 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
CENTRAL TRANSDUCER PANEL

Central Transducer Panel Set 1

11 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SCAP PANEL FOR PR CONTROL ROOM

SCAP Panel for PR Control Room Set 1

12 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SCAP PANEL FOR PNCP CONTROL ROOM

SCAP Panel for PNCP Control Room Set 1

13 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SYNCHRONISING TROLLEY

Synchronising Trolley for SCAP Panels Set 4

14 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ENERGY METERING PANEL

Energy Metering Panel

(With 2 Nos. Main Meters & 2 Nos. Check Meters)

Set 1

15 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
COMMON METER READING INSTRUMENT (CMRI) 
ALONG WITH ALL COMMUNICATION HARDWARE 
SET

Common Meter Reading Instrument (CMRI) along with all 
Communication Hardware Set

Set 4

16 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ENERGY METERING SYSTEM - NECESSARY 
NETWORK SWITCHES/ LIU/ PATCH CORD/ HMI/ 
SOFTWARE/TTB ETC, AS REQUIRED, FOR 
COMPLETION OF THE ENERGY METERING 
SYSTEM AS PER TS

Energy Metering System - Necessary Network Switches/ LIU/ Patch 
Cord/ HMI/ Software/TTB etc, as required, for completion of the 
Energy Metering System as per TS

Lot 1

17 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
LOAD MANAGEMENT SYSTEM (LMS) - LMS 
CENTRAL PROCESSING SYSTEM/ UNIT

Load Management System (LMS) - LMS Central Processing System/ 
Unit

Set 1

18 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
LOAD MANAGEMENT SYSTEM (LMS) - RTU FOR 
220KV GIS SYSTEM & PR SS-28

Load Management System (LMS) - RTU for 220kV GIS System & PR 
SS-28

Set 2

19 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
LOAD MANAGEMENT SYSTEM (LMS) - RTU FOR 
PR CONTROL ROOM

Load Management System (LMS) - RTU for PR Control Room Set 2

20 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
LOAD MANAGEMENT SYSTEM (LMS) - RTU FOR 
PNCP CONTROL ROOM

Load Management System (LMS) - RTU for PNCP Control Room Set 2

21 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
LOAD MANAGEMENT SYSTEM (LMS) - 
NECESSARY NETWORK SWITCHES/ LIU/ PATCH 
CORD/ HMI/ SOFTWARE/TRANSDUCERS/ 
AUXILIARY RELAYS ETC, AS REQUIRED, FOR 
COMPLETION OF THE LMS SYSTEM AS PER TS

Load Management System (LMS) - Necessary Network Switches/ 
LIU/ Patch Cord/ HMI/ Software/Transducers/ Auxiliary Relays etc, as 
required, for completion of the LMS system as per TS

Lot 1

22 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
INTERFACING MB (IMB) PANEL FOR EXISTING PR 
ECS INTERFACING

Interfacing MB (IMB) Panel for Existing PR ECS Interfacing Set 1

BILL OF QUANTITIES
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Sl.No. Item Description as per Tender BOQ Detailed Description Unit Qty.

23 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
INTERFACING MB (IMB) PANEL FOR EXISTING 
PNCP ECS INTERFACING

Interfacing MB (IMB) Panel for Existing PNCP ECS Interfacing Set 1

24 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SECONDARY INJECTION TEST KIT

Secondary Injection Test Kit Set 2

25 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
MAIN-1 LINE PROTECTION RELAY AT REMOTE 
END (ALONG WITH NECESSARY PATCH CORDS & 
LIUs)

Main-1 Line Protection Relay at Remote End (along with necessary 
patch cords & LIUs)

No. 2

26 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
MAIN-2 LINE PROTECTION RELAY AT REMOTE 
END (ALONG WITH NECESSARY PATCH CORDS & 
LIUs)

Main-2 Line Protection Relay at Remote End (along with necessary 
patch cords & LIUs)

No. 2

27 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM (2 X 25 KVA MINIMUM) IN PARALLEL 
REDUNDANT CONFIGURATION ALONG WITH 
ACDB & NI-CD BATTERIES (FOR GIS BUILDING)

UPS System (2 x 25 kVA minimum) in parallel redundant 
configuration along with ACDB & Ni-Cd Batteries (for GIS Building)

Set 1

28 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM (2 X 3 KVA MINIMUM) IN PARALLEL 
REDUNDANT CONFIGURATION ALONG WITH 
ACDB & NI-CD BATTERIES (FOR PR CONTROL 
ROOM)

UPS System (2 x 3 kVA minimum) in parallel redundant configuration 
along with ACDB & Ni-Cd Batteries (for PR Control Room)

Set 1

29 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM (2 X 3 KVA MINIMUM) IN PARALLEL 
REDUNDANT CONFIGURATION ALONG WITH 
ACDB & NI-CD BATTERIES (FOR PNCP CONTROL 
ROOM)

UPS System (2 x 3 kVA minimum) in parallel redundant configuration 
along with ACDB & Ni-Cd Batteries (for PNCP Control Room)

Set 1

30 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
33KV CABLE DIFFERENTIAL PROTECTION RELAY 
(87CD1) (ALONG WITH NECESSARY PATCH 
CORDS & LIUS)

33kV Cable Differential Protection Relay (87CD1)
(along with necessary patch cords & LIUs)

No. 4

31 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
33KV CABLE DIFFERENTIAL PROTECTION RELAY 
(87CD2) (ALONG WITH NECESSARY PATCH 
CORDS & LIUS)

33kV Cable Differential Protection Relay (87CD2)
(along with necessary patch cords & LIUs)

No. 2

32 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
220KV, BAY CONTROL UNIT

Substation Automation System (SAS): Bay Control Unit (BCU) for 
220kV Bays

(With Redundant RTU Cards & Redundant Power Supply Units)

Set 13

33 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
BAY CONTROL UNIT (BCU) FOR SAS 
INTEGRATION OF 33KV LIBS & 33KV EXISTING 
SWITCHGEAR I/C BAYS (ASSOCIATED WITH 
220KV GIS SYSTEM) AT PR SS-63

Substation Automation System (SAS): Bay Control Unit (BCU) for 
SAS integration of 33kV LIBs & 33kV Existing Switchgear I/C Bays 
(associated with 220kV GIS system) at PR SS-63

(along with required number of DI/ DO/ AI/ CT/PT Input Cards in 
BCUs, Standalone Panels, Ethernet Switches, Patch Cords, LIUs etc. 
as required)

Set 1

34 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
BAY CONTROL UNIT (BCU) FOR SAS 
INTEGRATION OF 33KV LIBS & 33KV EXISTING 
SWITCHGEAR I/C BAYS (ASSOCIATED WITH 
220KV GIS SYSTEM) AT PNCP SS-9

Substation Automation System (SAS): Bay Control Unit (BCU) for 
SAS integration of 33kV LIBs & 33kV Existing Switchgear I/C Bays 
(associated with 220kV GIS system) at PNCP SS-9

(along with required number of DI/ DO/ AI/ CT/PT Input Cards in 
BCUs, Standalone Panels, Ethernet Switches, Patch Cords, LIUs etc. 
as required)

Set 1

35 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
BAY CONTROL UNIT (BCU) FOR SUB-STATION 
AUXILIARY SYSTEM

Substation Automation System (SAS): Bay Control Unit (BCU) for Sub-
Station Auxiliary System

(With minimum 320 Nos. DI, 60 Nos. DO, 64 Nos. AI and necessary 
CT/PT input cards)

Set 1

36 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ETHERNET SWITCH

Substation Automation System (SAS): Ethernet Switches as required 
for implementing redundant LANs at Station Level and Inter-Bay 
Level 

(Including required switches at Transformer MB & GIS LCC, PR/ 
PNCP Control Rooms also)

Lot 1

37 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
OWS/ EWS/ STATION HMI/ DR PC/ HISTORIAN PC 
IN 220KV GIS BUILDING CONTROL ROOM/ 
ENGINEERING ROOM, PR CPP CONTROL ROOM & 
PNCP CPP CONTROL ROOM

Substation Automation System (SAS): OWS/ EWS/ Station HMI/ DR 
PC/ Historian PC in 220kV GIS Building Control Room/ Engineering 
Room, PR CPP Control Room & PNCP CPP Control Room

No. 10
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Sl.No. Item Description as per Tender BOQ Detailed Description Unit Qty.

38 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
GATEWAY PANEL (COMPLETE WITH PANEL, 
GATEWAY DEVICES-2 NOS IN REDUNDANT 
CONFIGURATION FOR RCC AND RSCC, 
ROUTERS, HOOTER - 2 NOS FOR SUB-STATION 
URGENT AND NON-URGENT ALARMS)

Substation Automation System (SAS): Gateway Panel (Complete with 
panel, Gateway devices-2 Nos in redundant configuration for RCC 
and RSCC, Routers, Hooter - 2 Nos for sub-station urgent and non-
urgent alarms)

Set 1

39 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SAS NETWORKING PANEL AT PR CONTROL 
ROOM

Substation Automation System (SAS): SAS Networking Panel at PR 
Control Room

Set 1

40 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
SAS NETWORKING PANEL AT PNCP CONTROL 
ROOM

Substation Automation System (SAS): SAS Networking Panel at 
PNCP Control Room

Set 1

41 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
REDUNDANT COMMUNICATION EQUIPMENT

Substation Automation System (SAS): Redundant Communication 
Equipment 

(Complete with MODEMs - 4 Nos., Power Supply Units, Lightning 
Arrestors for MODEM, Communication Ports and Media Interface 
Device and all Accessories for redundant gateway interface for LDC) 
at Panipat End

Set 1

42 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
TIME SYNCHRONISING EQUIPMENT

Substation Automation System (SAS): Time Synchronisation 
Equipments 

(GPS with all accessories, Antenna, Cables, Software, Lightning 
Arrestors for GPS, Separate time display unit display size of approx. 
100 mm height. etc)

Set 1

43 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
A3/A4 SIZE COLOUR LASER JET PRINTER WITH 
MFD

Substation Automation System (SAS): A3/A4 size Colour Laser Jet 
Printer with MFD 

(A3 & A4 size Print, Scan, Fax and Photocopy)

Set 3

44 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
PRINTER (LASER) A4

Substation Automation System (SAS): A4 size Colour Laser Jet 
Printer

Set 1

45 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
PRINTER (DOT MATRIX)

Substation Automation System (SAS): Dot Matrix Printer Set 3

46 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
60" VIDEO WALL SCREEN

Substation Automation System (SAS): 60" Video Wall Screen Set 2

47 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ROUTER

Substation Automation System (SAS): Router No. 1

48 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
NECESSARY ELEGANT AND ERGONOMIC 
FURNITURE

Substation Automation System (SAS): Necessary elegant and 
ergonomic furniture 

(Required in 220kV GIS Building Control Room/ Engineering Room, 
PR CPP Control Room & PNCP CPP Control Room for the offered 
equipments)

Set 3

49 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
ALL LAN CABLES/ COMMUNICATION CABLES/ FO 
PATCH CORDS AND CABLE CONNECTORS 
ALONGWITH ASSOCIATED CABLE DUCTS AND 
ALL ACCESSORIES, REQUIRED NO. OF FO PATCH 
PANELS, MEDIA CONVERTERS, LIU ETC. FOR 
COMPLETENESS OF THE OFFERED CONTROL & 
PROTECTION SYSTEM/ SAS/ METERING SYSTEM/ 
DFR SYSTEM ETC.

Substation Automation System (SAS): All LAN Cables/ 
Communication Cables/ FO Patch Cords and Cable Connectors 
alongwith associated cable ducts and all accessories, Required No. of 
FO patch panels, media converters, LIU etc. for completeness of the 
offered Control & Protection System/ SAS/ Metering System/ DFR 
System etc.

Lot 1
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50 SUPPLY- SUBSTATION AUTOMATION SYSTEM : 
CONFIGURATION TOOLS FOR SAS AND RELAY 
PANELS AS PER ANNEXURE-A, SECTION-1 OF TS

Substation Automation System (SAS): 
Configuration tools for SAS and Relay panels:

i) SAS HMI software for Client access.

ii) Laptop computer with all necessary software - 8 set.

iii) Software for configuration of all devices in relay
panels - 1 set

iv) Software for configuration of all SAS devices - 1 set.

v) Necessary communication cables for programming the offered 
relays - 1 set.

vi) All kinds of communication and protocol converters - 5 Nos. of 
each type.

vii) Any other necessary tools for offered SAS & relay panels.

Lot 1

B) Mandatory Spares:

51 SPARES- SUBSTATION AUTOMATION SYSTEM : 
MAIN-1 LINE PROTECTION RELAY

Main-1 Line Protection Relay No. 1

52 SPARES- SUBSTATION AUTOMATION SYSTEM : 
MAIN-2 LINE PROTECTION RELAY

Main-2 Line Protection Relay No. 1

53 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSFORMER DIFFERENTIAL PROTECTION 
RELAY

Transformer Differential Protection Relay No. 1

54 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSFORMER BAY, REF PROTECTION RELAY

Transformer REF Protection Relay No. 1

55 SPARES- SUBSTATION AUTOMATION SYSTEM : 
220KV, CABLE DIFFERENTIAL PROTECTION 
RELAY

220kV Cable Differential Protection Relay No. 1

56 SPARES- SUBSTATION AUTOMATION SYSTEM : 
LBB PROTECTION RELAY

LBB Protection Relay No. 1

57 SPARES- SUBSTATION AUTOMATION SYSTEM : 
BUSBAR DIFFERENTIAL PROTECTION RELAY - 
CENTRAL UNIT

Busbar Differential Protection Relay - Central Unit No. 1

58 SPARES- SUBSTATION AUTOMATION SYSTEM : 
BUSBAR DIFFERENTIAL PROTECTION RELAY - 
BAY UNIT

Busbar Differential Protection Relay - Bay Unit No. 1

59 SPARES- SUBSTATION AUTOMATION SYSTEM : 
ISLANDING PROTECTION RELAY

Grid Islanding Protection Relay No. 1

60 SPARES- SUBSTATION AUTOMATION SYSTEM : 
FAST BUS TRANSFER RELAY

Fast Bus Transfer Relay No. 1

61 SPARES- SUBSTATION AUTOMATION SYSTEM : 
O/C / E/F PROTECTION RELAY

O/C and E/F Protection Relay No. 1

62 SPARES- SUBSTATION AUTOMATION SYSTEM : 
BAY CONTROL UNIT

Bay Control Unit 

(with Maximum Configuration used in the offered system)

No. 1

63 SPARES- SUBSTATION AUTOMATION SYSTEM : 
LIGHT INTERFACE UNIT (LIU)

LIU 

(with Maximum No. of ports used in the offered system)

No. 1

64 SPARES- SUBSTATION AUTOMATION SYSTEM : 
MODEM

Mandatory Spares: MODEM No. 1

65 SPARES- SUBSTATION AUTOMATION SYSTEM : 
OFFERED NUMERICAL PROTECTION RELAYS 
(NOT COVERED IN SL. NO. 51 TO 62 ABOVE), IF 
ANY

Mandatory Spares: Offered Numerical Protection Relays (not covered 
in Sl. No. 51 to 62 above), if any

(1 Set = 1 No. of each type & make)

Set 1

66 SPARES- SUBSTATION AUTOMATION SYSTEM : 
CONTROL FUSE/ MCB

Control Fuse/ MCB 

(1 Set = 1 No. of each type & rating)

Set 10

67 SPARES- SUBSTATION AUTOMATION SYSTEM : 
CONTROL SWITCHES & SELECTOR SWITCHES

Control Switches & Selector Switches 

(1 Set = 1 No. of each type & make)

Set 1

68 SPARES- SUBSTATION AUTOMATION SYSTEM : 
AUXILIARY RELAY

Auxiliary Relays 

(1 Set = 1 No. of each type & make)

Set 2

SECTION‐1 4 of 7



Sub‐Station Automation System Annexure‐A Project: IOCL Panipat

Customer: IOCL

Sl.No. Item Description as per Tender BOQ Detailed Description Unit Qty.

69 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SAS/ HMI/ DATA CONCENTRATOR: ALL CARDS 
SUCH AS INPUT & OUTPUT CARDS, POWER 
SUPPLY CARDS, PROCESSOR CARDS ETC.

SAS/ HMI/ Data Concentrator: All Cards Such as input & output 
cards, power supply cards, processor cards etc. 

(1 Set = 1 No. of each type)

Set 1

70 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SAS/ HMI/ DATA CONCENTRATOR: ETHERNET 
SWITCH

SAS/ HMI/ Data Concentrator: Ethernet Switch 

(1 Set = 1 No. of each type)

Set 1

71 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: INTERPOSING 
RELAYS, IF APPLICABLE

Transducer Panels & LMS: Interposing Relays, If Applicable 

(1 Set = 1 No. of each type)

Set 5

72 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: ALL TYPE OF 
ELECTRONIC CARDS/ PROCESSOR/ IO 
ASSEMBLY/ POWER SUPPLY CARDS/ CONTROL 
CARDS

Transducer Panels & LMS: All Type of Electronic Cards/ Processor/ 
IO Assembly/ Power Supply Cards/ Control Cards 

(1 Set = 1 No. of each type)

Set 1

73 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: TRANSDUCERS

Transducer Panels & LMS: Transducers 

(1 Set = 20% of total quantity of each rating, type & make)

Set 1

74 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: FUNCTION 
GENERATOR CUM COUNTER, IF APPLICABLE

Transducer Panels & LMS: Function Generator Cum Counter, If 
Applicable 

(1 Set = 1 No.)

Set 1

75 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: 4-20 MA SIGNAL 
INJECTION SET, IF APPLICABLE

Transducer Panels & LMS: 4-20 mA Signal Injection Set, If Applicable 

(1 Set = 1 No.)

Set 1

76 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: ISOLATION 
TRANSFORMER, IF APPLICABLE

Transducer Panels & LMS: Isolation Transformer, If Applicable 

(1 Set = 1 No.)

Set 1

77 SPARES- SUBSTATION AUTOMATION SYSTEM : 
TRANSDUCER PANELS & LMS: NETWORK 
SWITCH

Transducer Panels & LMS: Network Switch 

(1 Set = 1 No. of each type)

Set 1

78 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: ALL TYPE OF ELECTRONIC 
CARDS/ PROCESSOR/ IO ASSEMBLY

SCAP/ Communication System/ Energy Metering System: All Type of 
Electronic Cards/ Processor/ IO Assembly 

(1 Set = 1 No. of each type)

Set 1

79 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: TRANSDUCERS

SCAP/ Communication System/ Energy Metering System: 
Transducers 

(1 Set = 1 No. of each type, make & rating)

Set 2

80 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: NETWORK SWITCH 

SCAP/ Communication System/ Energy Metering System: Network 
Switch 

(1 Set = 1 No. of each type)

Set 1

81 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: DISCREPANCY SWITCH

SCAP/ Communication System/ Energy Metering System: 
Discrepancy Switch 

(1 Set = 1 No. of each type)

Set 2

82 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: SELECTOR SWITCH/ TNC 
SWITCH

SCAP/ Communication System/ Energy Metering System: Selector 
Switch/ TNC Switch 

(1 Set = 1 No. of each type & rating)

Set 1

83 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: SPECIAL TARIFF METERS 
(ABT, TOD)

SCAP/ Communication System/ Energy Metering System: Special 
Tariff Meters (ABT, TOD) 

(1 Set = 1 No. of each type)

Set 1

84 SPARES- SUBSTATION AUTOMATION SYSTEM : 
SCAP/ COMMUNICATION SYSTEM/ ENERGY 
METERING SYSTEM: CMRI/ MRI SYSTEM

SCAP/ Communication System/ Energy Metering System: CMRI/ MRI 
System 

(1 Set = 1 No. of each type)

Set 1
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85 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: POWER THYRISTORS / 
TRANSISTORS / IGBT /IGCT

UPS System: Power Thyristors / Transistors / IGBT /IGCT 

(1 Set = 1 No. of each rating & type)

Set 1

86 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: CONTROL CARDS

UPS System: Control cards 

(1 Set = 1 No. of each type)

Set 1

87 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: POWER SUPPLY CARDS

UPS System: Power supply cards 

(1 Set = 1 No. of each rating & type)

Set 1

88 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: POWER FUSES

UPS System: Power fuses 

(1 Set = 20% of each rating)

Set 1

89 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: CONTROL FUSES / MCB

UPS System: Control fuses / MCB 

(1 Set = 1 No. of each rating & type)

Set 10

90 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: INDICATING LAMPS 

UPS System: Indicating lamps 

(1 Set = 10% of total quantity)

Set 1

91 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: INDICATING LAMPS COVERS

UPS System: Indicating lamps covers 

(1 Set = 1 No. of each colour)

Set 2

92 SPARES- SUBSTATION AUTOMATION SYSTEM : 
UPS SYSTEM: BLOCKER DIODE

UPS System: Blocker Diode 

(1 Set = 1 No. of each rating & type)

Set 2

93 SPARES- SUBSTATION AUTOMATION SYSTEM : 
CONTACT MULTIPLICATION RELAY

Contact Multiplication Relay No. 2

Services:

94 SERVICES- SUBSTATION AUTOMATION SYSTEM : 
SUPERVISION (BAY-WISE) OF SITE TESTING AND 
COMMISSIONING OF THE COMPLETE CONTROL & 
PROTECTION SYSTEM AND SAS AS PER TS

Supervision (Bay-Wise) of Site Testing and Commissioning of the 
Complete Control & Protection System and offered SAS including the 
following:

a) Testing & Commissioning of Numerical Protection Relays including 
Relay Parameterisation, Setting and Configuration.

b) Testing & Commissioning of Busbar Protection, Metering System & 
SAS including termination of Network/ Optical Cables (Complete with 
supply of all end connectors, tees etc. as required).

c) For armoured Network/ Optical Cables which are in the bidder's 
scope, laying of cables shall be in BHEL's scope; However, laying of 
all patch cords and supervision of Armoured Optical Cable laying is 
included in bidder's scope.

d) Splicing & termination of FO cables (armoured & patch-cord) & 
offered communication cables.

e) Arranging all necessary tools & tackles and equipment including 
Automatic Relay Test Kit for testing of the complete offered system 
(Control & Protection System/ SAS) shall be bidder’s responsibility.

f) Site Acceptance Tests (SAT), Availability Tests.

Lot 11

g) Integration of IEC 61850-based monitoring equipments (mounted 
on Transformers Units/ GIS) & 33kV Bay relays/ MFM with the offered 
SAS as per section-1.

h) Demonstration of Relay Test Kit/ Instruments supplied.

i) Integration of remote end 220kV line differential relays with the 
existing remote end SAS as per section-1.
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95 SERVICES- SUBSTATION AUTOMATION SYSTEM : 
SUPERVISION OF SITE TESTING AND 
COMMISSIONING OF ENERGY METERING 
SYSTEM/ LMS/ SCAP PANELS/ CENTRAL 
TRANSDUCER PANELS/ UPS SYSTEM AS PER 
ANNEXURE-A, SECTION-1 OF TS

Supervision of Site Testing and Commissioning of the offered Energy 
Metering System/ LMS/ SCAP Panels/ Central Transducer Panels/ 
UPS System etc, including the following:

a) Testing & Commissioning of all numerical/ digital devices/ cards 
including termination of Network/ Optical Cables (Complete with 
supply of all end connectors, tees etc. as required).

b) For armoured Network/ Optical Cables which are in the bidder's 
scope, laying of cables shall be in BHEL's scope; However, laying of 
all patch cords and supervision of Armoured Optical Cable laying is 
included in bidder's scope.

c) Splicing & termination of FO cables (armoured & patch-cord) & 
offered communication cables.

d) Arranging all necessary tools & tackles and equipment for testing 
of the complete offered Energy Metering System/ Communication 
System/ LMS/ SCAP/ Transducer Panels etc. shall be bidder’s 
responsibility.

e) Site Acceptance Tests (SAT), Availability Tests.

Lot 1

96 SERVICES- SUBSTATION AUTOMATION SYSTEM : 
TRAINING AS PER TS

Training as per Section-2 of TS Lot 1

97 SERVICES- SUBSTATION AUTOMATION SYSTEM : 
ENGINEERING SERVICES AS PER TS

Complete Engineering of the offered System including the following:

a) Diagram showing routing of FO Cables alongwith patch cords/ LAN 
Cables and preparation of FO Cable/patch cord/LAN Cable BOQ.

b) Relay setting in OEM format along with with supporting calculation 
and application Checks.

c) Incorporation of complete primary equipment and auxiliary system 
(as per specification) interfaces in the CRP schemes prepared by the 
bidder.

Lot 1

Note:

1. Complete Sub-station Automation System (SAS)/ LMS/ SCAP/ CRP/ Energy Metering System/ Central Transducer Panels/ UPS System etc. is inluded in 
bidder's scope under this tender (Tentative list of supplies as per this BOQ). If any other item as per the specification 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.

2. Proper sizing of UPS & Battery to be done by bidder in line with ratings of offered equipments, which shall be approved by IOCL.

6. Any revision in relay setting during commissioning/ As-Built Relay Setting document preparation shall also be in bidder's scope.

3. 220 kV Numerical Busbar Protection Schemes shall be equipped completely for all the bays shown in SLD and additional 3 Nos. future bays as per 
specification.

5. During contract stage, the above quantities are subject to change by ±20% of overall contract value. Some of the items may not be ordered at all.

4. Separate BCU for Bus VT and Bus Isolators/ Earth Switches shall be supplied for each Bus.
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