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PANIPAT CR PANEL DETAILS Rev. 0

W D H

LINE-1 Bay-201 2R1A, 2R1B 2 No 800 800 2315 1600
PR TRAFO-1 Bay-202 2R2A, 2R2B 2 No 800 800 2315 1600
PNCP TRAFO-1 Bay-203 2R3A, 2R3B 2 No 800 800 2315 1600
SPARE BAY-1 Bay-204 2R4A, 2R4B 2 No 800 800 2315 1600
SPARE BAY-2 Bay-205 2R5A, 2R5B 2 No 800 800 2315 1600
BUS COUPLER Bay-206 2R6 1 No 800 800 2315 800
PR TRAFO-2 Bay-207 2R7A, 2R7B 2 No 800 800 2315 1600
PNCP TRAFO-2 Bay-208 2R8A, 2R8B 2 No 800 800 2315 1600
SPARE BAY-3 Bay-209 2R9A, 2R9B 2 No 800 800 2315 1600
SPARE BAY-4 Bay-210 2R10A, 2R10B 2 No 800 800 2315 1600
LINE-2 Bay-211 2R11A, 2R11B 2 No 800 800 2315 1600

220kV BUSBAR PROTN PANEL 2BB1, 2BB2 2 No 800 800 2315 1600

220kV GRID ISLANDING PANEL 2IS1, 2IS2 2 No 800 800 2315 1600

220kV FAST BUS TRANSFER PANEL 2FBT1, 2FBT2 2 No 800 800 2315 1600

AUXILIARY BCU PANEL SUX1, SUX2 2 No 800 800 2312 1600

RTCC PANEL RTCC 4 No 660 600 2295 2640

COMUNICATION EQUIPMENTS DIGITAL PLCC 6 No 700 500 2230 4200
EPAX 1 No 485 320 220 485
FODP 1 No 600 600 2200 600

CENTRAL TRANSDUCER PANELS TRP1, TRP2, TRP3 3 No 800 800 2315 2400

IMB Panel (for Existing PR ECS I/f) IMB1, IMB2 2 No 800 800 2315 1600

LMS SYSTEM (CENTRAL UNIT PANEL) LMS-CP 1 No 800 800 2315 800
LMS SYSTEM (RTU PANEL) LMS-RTU-220kV 2 No 800 800 2315 1600

SAS NETWORKING PANEL SAS1, SAS2 2 No 800 800 2315 1600

PLCC MODEM PANEL 1 No 800 800 2312 800

COMUNICATION EQUIPMENTS FODP 1 No 600 600 2200 600

UPS PANEL WITH ACDB UPS+ACDB 1 No 1200 1000 2315 1200

OTHER SAS EQUIPMENTS
2 OWS + 1 EWS + 2 PRINTERS(A3) + 1 PRINTERS(A4) + 2 INVERTERS/UPS + FURNITURE

OTHER SAS EQUIPMENTS
1 EWS + 1 Historian Server PC + 1 DR PC + 1 PRINTERS(A4) + FURNITURE

415V PMCC 1 No 12000 1200 2450 12000

415V MLDB 1 No 4000 1200 2450 4000

220V DCDB 1 No 6000 1100 2450 6000

48V DCDB 1 No 4000 1100 2450 4000

220V BATTERY CHARGER 2 No 700 1000 1900 1400

48V BATTERY CHARGER 2 No 700 1000 1900 1400

2. SAS ROOM

A. 220kV GIS cum Control Room Building

3. ENGINEERING ROOM

4. LT SWITCHGEAR ROOM

PANEL/ BOARDS DETAILS

1. CONTROL & PROTECTION ROOM

Total WidthDesignation
ACTUAL

QTY

IOCL, Panipat Project
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PANIPAT CR PANEL DETAILS Rev. 0

220V BATTERY BANK 2 No 9000 950 1500 18000

48V BATTERY BANK 2 No 2000 950 1500 4000

415V VAM MCC 1 No 5000 1200 2450 5000

ENERGY METERING PANEL EMP 2 No 800 800 2315 1600

PR SCAP PANEL (FOR 21 No. Bays) SCAP1, SCAP2,…SCAP21 21 No 400 800 2315 8400

LMS SYSTEM (RTU PANEL) LMS-RTU-PR 2 No 800 800 2315 1600

OTHER SAS EQUIPMENTS
2 OWS + 1 PRINTERS(A4) + 60inch Video Wall Screen + FURNITURE

PNCP SCAP PANEL (FOR 6 No. Bays) SCAP1, SCAP2,…SCAP6 6 No 400 800 2315 2400

IMB Panel (for Existing PNCP ECS I/f) IMB1 1 No 800 800 2315 800

LMS SYSTEM (RTU PANEL) LMS-RTU-PNCP 2 No 800 800 2315 1600

OTHER SAS EQUIPMENTS
2 OWS + 1 PRINTERS(A4) + 60inch Video Wall Screen + FURNITURE

PLCC MODEM PANEL 1 No 800 800 2312 800

COMUNICATION EQUIPMENTS DIGITAL PLCC 6 No 700 500 2230 4200
FODP 1 No 600 600 2200 600

48V DCDB 1 No 1000 1100 2450 1000

48V BATTERY CHARGER 2 No 700 1000 1900 1400

48V BATTERY BANK 2 No 9000 950 1500 18000

E. 220kV Mundh S/S (Remote End Panels) (Existing Building)

C. PR CPP Extension Control Room

D. PNCP CPP Control Room (Existing Building)

B. Tariff Metering Room ( In Outdoor Switchyard)

5. BATTERY ROOM

1. CONTROL & PROTECTION ROOM

2. LT SWITCHGEAR ROOM

6. AC PLANT ROOM
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DRAWING / DOCUMENT TITLE: GIS cum Control Room Building- Conceptual Layout
DOCUMENT NUMBER: TB-411-510-020
REVISION NO: 03

Consultant/ TCE Comment (s)/ Observation(s) Customer/ IOCL Comment (s)/ Observation(s) Resolution(s)
Consultant/ TCE Comment (s)/ Observation(s) 

dtd. 21.04.2020
Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 24.04.2020

Resolution(s)
Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 07.05.2020

Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 07.05.2020

Resolution(s)
Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 19.06.2020

Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 19.06.2020

Resolution(s)

A. CONSULTANT (dtd. 16.03.2020)

Electrical

1 Plan
GIS LCC panel shall be shown as one per bay with 
dimension of 1000-1200mm as per vendor input.

Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

2 Plan
Wherever column comes SF6 Duct or Cable Opening shall 
be rearranged to avoid fouling.

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

3 Plan
GIS bays shall be placed in between beams and not on 
beams.

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

4 Plan
ACDB & DCDB shall be aligned as per as per cable trench 
route proposed

Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

5 Plan
No of staircase to be check considering building size as 
per relevant building standards.

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

6 Plan
More sections to be provided showing GIS room with 
EOT crane arrangement, loading platform etc.

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

7 Plan
No of exit  to be check considering building size as per 
relavant building standards.

Noted and complied. Ok noted Ok noted

8 Plan
All inner dimension of rooms shall be provided. All 
dimension between panel to panel, panel to wall etc to 
be shown.

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

9 Plan NIFPS panel shall be shown
Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

10 Plan
TR-3 (trench type) name mentioned in 1st floor GIS room 
to be removed

Noted and revised. Ok noted Ok noted

11 Plan Exhaust fan arrangement for Toilet & Pantry to be shown
Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

12 Section A-A
Cable termination arrangement in SAS/ Control room to 
be shown. Whether False floor  to be provided or else 
cable entry for panel will be form top.

Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

13 Plan
In ground floor GIS & LCC panel can be shown dotted as 
it is placed on 1st floor. Bus duct to be shown in ground 
floor

Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

14 Plan Bay name shall be mention for each GIS module
Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

15 Plan
No. of CRP panels shown is more compared with 220kV 
feeders. Panel identification shall be done. CRP panel 
alignment to be checked.

Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

16 Plan Eye wash to be provided in battery room
Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Requirement is for Eye wash. Noted. Ok noted Ok noted

17 Plan UPS not shown in drawing
Noted. Please note that such details are tentative and shall be revised, if 
required in line with OEM drawings/ design documents. Ok noted Ok noted

18 Plan
TR-2 cable trench (3Mtr wide) shown for battery room 
cables is too large for cables coming from battery room 
to DC system. 

Noted and Revised. Ok noted Ok noted

19 Plan
Door to be provided in 1st floor staircase for entering 
into loading/unloading platform

In first floor, staircase shall not be covered and it shall be open. Civil and 
structure design documents shall be submitted subsequently after 
approval of this drawing/ document.

Ok noted Ok noted

20 General
Room with false celing & false floor shall be shown in 
section drawing

Noted. Please note that such details are tentative. Civil and structure 
design documents shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

21 Plan
Steps & door shall be shown at ground floor stair case 
entry point

In ground floor, staircase shall not be covered and it shall be open. Civil 
and structure design documents shall be submitted subsequently after 
approval of this drawing/ document.

Ok noted Ok noted

22 GIS room
GIS room height shown as 11mtrs in 220/33kV layout 
Plan & Section. Kindly confirm

Noted and revised. Ok noted Ok noted
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DRAWING / DOCUMENT TITLE: GIS cum Control Room Building- Conceptual Layout
DOCUMENT NUMBER: TB-411-510-020
REVISION NO: 03

Consultant/ TCE Comment (s)/ Observation(s) Customer/ IOCL Comment (s)/ Observation(s) Resolution(s)
Consultant/ TCE Comment (s)/ Observation(s) 

dtd. 21.04.2020
Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 24.04.2020

Resolution(s)
Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 07.05.2020

Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 07.05.2020

Resolution(s)
Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 19.06.2020

Customer/ IOCL Comment (s)/ 
Observation(s) dtd. 19.06.2020

Resolution(s)

REV02REV01

COMMENTS RESOLUTION SHEET for

Sl. No.
Drawing Reference 

Details

REV00 REV-03

23 Plan
Bus duct for transformer bay can be optimise by routing 
it from cable cellar. ACDB & DCDB room can be 
optimised in size to avoid fouling with bus duct.

This is finalized and frozen in line with Customer requirement and 
consent. Ok noted Ok noted

24 Plan
Additional door (near SAS room) to be shown for entry in 
GIS room 

Noted and revised. Not shown in drg. Noted and complied. Ok noted Ok noted

25 Plan Roof layout indicating busduct shall be provided
Please note that these details are tentative and indicated and shall be 
revised based on OEM drawings, which shall be submitted separately and 
such requirements shall be taken care during that.

Ok noted Ok noted

26 Section A-A
Raised floor / power cable entry, HVAC cable entry to be 
shown.

Please note that these details are tentative and indicated and shall be 
revised based on OEM drawings, which shall be submitted separately and 
such requirements shall be taken care during that.

Ok noted Ok noted

27
EHV cable trench is passing below the HVAC room. Kindly 
reroute the EHV cable to avoid fouling.

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

28 Service shaft / fire hose shall be shown in drawing
In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

Ok noted Ok noted

Civil & General

29 General Layout can be optimised Noted. Ok noted Ok noted

30 Section A-A Floor level to be shown Noted and revised. Ok noted Ok noted

31 Plan
Columns shall be placed at equidistant. Kindly check no. 
of column shown in drawings.

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant

column/ beam details are not the part of electrical 
scope and it shall be part loading details and shall 
be provided in civil design/ drawing, which shall 
be submitted separately and subsequently.

Ok noted Ok noted

32
GIS room clear span is 14.0 m, which may be critical 
during design / execution.

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant
Such detailing shall be taken care in civil design/ 
drawing, which shall be submitted separately and 
subsequently.

Ok noted Ok noted

33
Store Room of GIS building to have access from outside 
with ramp & rolling shutter

Revised details are provided. Ok noted Ok noted

34
Kindly review reroute busduct from cable cellar to GIS 
room to avoid cutout in ground floor slab. Also please 
review route of GIB to transformer if it can be optimised.

Please note that these details are tentative and indicated and shall be 
revised based on OEM drawings, which shall be submitted separately and 
such requirements shall be taken care during that.

The design shall be in line the 
original tender requirements only. 
The design of bus-dcut to be 
preapred accordingly and in 
consultation with OEM only.

Noted. Ok noted Ok noted

35
Periphery road size to be increase for transportation of 
GIS & other equipment. 4mtr road will not be sufficient. 

This is finalized and frozen in line with Customer requirement and 
consent. Pls recheck

Kindly recheck the road dimension 
requirements for movement of 
equipments as per TCE comments. 
However dimensions of building 
shall not be reduced and shall 
remain fixed in line with original 
tender requirements.

As per present prevailing conditions, it can not be 
increased as other side of the building has also 
been provided road for easy access for 
transformer yard and HVAC room. Possibilty, if 
any may please be advised.

Ok noted Ok noted

36 Section A-A Parapet wall to be shown on roof of building
In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant BHEL to reply BHEL to reply

It may please be noted that in ground floor, 
staircase area shall be open for easy acces for 
first floor area for contigency conditions. Same is 
discussed and shared the relevant pictures for 
IOCL, Panipat also.

Reply is not in line with query 
however BHEL to confirm 
compliance in detail engineering 
of building based on OEM and 
Civil design of Building.

Please reply in line with TCE comments
Noted. Parapet wall shall be provided on the 
roof of building as per standard civil design.

37 Section A-A Staircase to be shown till the top of GIS building
In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant BHEL to reply BHEL to reply

It may please be noted that in ground floor, 
staircase area shall be open for easy acces for 
first floor area for contigency conditions. Same is 
discussed and shared the relevant pictures for 
IOCL, Panipat also.

Reply is not in line with query 
however BHEL to confirm 
compliance in detail engineering 
of building based on OEM and 
Civil design of Building.

Please reply in line with TCE comments Noted. Ladder arrangement shall be provided.

38
Door for 220kV GIS room shall be shifted towards west 
side to avoid fouling with future bays LCC panels 

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant BHEL to reply BHEL to reply

It may please be noted that in ground floor, 
staircase area shall be open for easy acces for 
first floor area for contigency conditions. Same is 
discussed and shared the relevant pictures for 
IOCL, Panipat also.

Reply is not in line with query 
however BHEL to confirm 
compliance in detail engineering 
of building based on OEM and 
Civil design of Building.

Please reply in line with TCE comments
Noted. Door, Window and Ventilators shall be as 
stnadrds civil design procatices.

39 Plan
Wall not to be shown in 1st floor (West side) for 
loading/unloading platform

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant BHEL to reply BHEL to reply

It may please be noted that in ground floor, 
staircase area shall be open for easy acces for 
first floor area for contigency conditions. Same is 
discussed and shared the relevant pictures for 
IOCL, Panipat also.

Reply is not in line with query 
however BHEL to confirm 
compliance in detail engineering 
of building based on OEM and 
Civil design of Building.

Please reply in line with TCE comments
Noted. Removable ghand railing shall be 
provided for loading/ unloadng platform.

40 All door opening shall be outside the room
In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

Many replies are not as per comments given, 
pls check and send revised/modified reply

The reply of BHEL is not relevant

This requirement is not clear. Please note that 
opening of door in corridor shall obstruct the 
movement. Exit door shall, though have opening 
outside. Requirement, if any, amy please be 
advised.

Ok noted Ok noted

41 Section A-A
Beam to be shown in all rooms to verify the height of 
room for erection of panel & false ceiling etc.

In ground floor, staircase shall not be covered and it shall be open. Civil/ 
Mechanical drawing shall be submitted subsequently after approval of this 
drawing/ document.

The reply of BHEL is not relevant
Beam details are not the part of electrical scope 
and it shall be part loading details and shall be 
provided in civil design/ drawing.

Ok noted Ok noted

42 Plan
Dimensions of building to be shown Centre to centre. 
Inner room dimension to be provided in civil drawing

Please note that the dimesnion shown are clear electrical dimensions, 
which shall be taken care in civil drawings, which shall be submitted 
separately.

Ok noted Ok noted

43 Ground Plan
Entry/Exit to lobby of Cable cellar to be 
provided

Please note that Lobby/ Staircase area is not 
envisaged as closed area. It shall be open area for 
free access to all floor area to be contigency 
conditions.

Ok noted Ok noted
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44 Ground Plan
GIS to be removed from Ground floor or can 
be shown in light 

GIS part are superimposed on ground floor for 
clarity regarding fouling, if any.

Ok noted Ok noted

45 Ground Plan
Provide door on this wall also for SF6 cylinders 
room.

Multiple emtries are not adviasble for SF6/ CO2 
Cylinder room.

Ok noted Ok noted

46 Ground Plan
Fire Doors as per safety requirement to be 
provided for all rooms. Should open outside. 
To be finalised by Architect

Fire doors as per safety requirement shall be 
provided in line with guidelines.

Ok noted Ok noted

47 Ground Plan Cellar room-Show Exit outside. Noted. Ok noted Ok noted

48 First Floor Provide exit/Entry door.

Please note that Staircase to loading/ unloading  
area is not envisaged as closed area. It shall be 
open area for free access to all floor area to be 
contigency conditions.

Ok noted Ok noted

49 First Floor Exit not shown here in GIS Room. Noted and complied. Ok noted Ok noted

50 First Floor Staircase will be required for exiting first floor. Laddet type arrangement is envisaged. Ok noted Ok noted

51 First Floor
Check feasibility of this exit to switchyard area 
from first floor.

Necessary clerance for GID shall be maintained. 
Other passibilty, if any is to be advised.

Ok noted Ok noted

52 Section C-C
Show Crane maintenance platform and Hook 
height.

Such detailed shall be updated in line with firm 
input based on OEM drawing and GIS OEM 
recommendations.

Ok noted Ok noted

53 Section C-C
Busduct should start from other side of GIS. 
Rotate GIS in Section

It is to inform you that such representations are 
only typical details and firm and exact input shall 
be provided and updated after OEM drawings, 
which shall be submitted separately.

Ok noted Ok noted

54 Section C-C
Bus duct support should not hinder movement 
of gascart all around GIS

It is to inform you that such representations are 
only typical details and firm and exact input shall 
be provided and updated after OEM drawings, 
which shall be submitted separately. Further it 
may please be noted that Gas equipment should 
be provided free access from one side not all 
around.

Ok noted Ok noted

55 Section C-C
Comment same as given in Switchyard layout 
on FGL etc

Noted and complied. Ok noted Ok noted

56 Section A-A
Satircase block should have opening/access to 
roof florr.

Such detaills shall be provided and incorporated in 
architectural and civil drawings, which shall be 
submitted separately.

Ok noted Ok noted

57 Section A-A
Requirement of false ceiling and false flooring 
to be taken care during further detailing

Such details shall be provided in AC & Ventilation 
drawings, which shall be submitted separately.

Ok noted Ok noted

58
PR Extension Room, 

Sheet-2

1) Room to be provided with proper access. 
Entry/Exit etc
2) Room Height should match with existing 
control room.

Noted and complied. Ok noted Ok noted

59 General
No of panels can be determined based on 
experience of past project also.

These details are under preparation and exact 
details for the requirement shall be intimated and 
shall be made the part of the drawing.

Ok noted Ok noted

60 General
Some replies are not in line with comments 
given.

It may please be noted that the basis purpose of 
this drawing is locating equipmet and layouting of 
the rrom with electrical clearances. General 
requirements such as door, window, ventilators 
and paraphet etc. shall be covered in architectural 
and civil drawing, which shall be submitted 
separately and subsequently.

Ok noted Ok noted

B CUSTOMER (dtd. 14.02.2020)

1
The dimension of rack room shall be designed 
to ensure availability of spare space for 
additional 30% panel for future extensions.

Noted. Noted

2
The inter-panel distances and distances 
between panel to building to be shown in the 
layout plan.

Please note that these details are tentative and indicated and shall be 
revised based on OEM drawings, which shall be submitted separately and 
such requirements shall be taken care during that.

Noted

3
The location of the SAS/Control room shall be 
nearby the operator’s room only for ease of 
operation activity

Noted. Noted

4
Battery room in the ground floor shall have 
entrance from outside.

Noted and revised. Noted

5
The location of the UPS, Battery chargers, UPS 
ACDB, DCDB, MLDB, ELDBs, PMCC shall be on 
the first floor of the building.

Noted and revised. Noted

6
Lighting transformers can be kept in ground 
floor. VAM AC system MCC to be kept in HVAC 
room.

Noted and revised. Noted
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7
Location of AHU room shall also be shown in 
VAM.

Noted. Noted

8
The space toilet and pantry to be reduced and 
same may be added into operator’s for 
optimization.

Noted and revised. Noted

9

The size of store room is observed to be small. 
Therefore size may be increased or different 
stores room may be provided of equivalent 
area.

Noted and revised. Noted

10
Minimum two or more (as per CEA 
requirements) exit from the sub-station shall 
be provided at opposite ends.

Noted and revised. Noted

11
Room/ plot plan for the MVWS may also be 
shown in the drawing

Please note that these details are tentative and indicated and shall be 
revised based on OEM drawings, which shall be submitted separately and 
such requirements shall be taken care during that.

Noted

12

The FFL level for the switchyard shall 
match with the FFL level of SS-28 
only in line with the technical 
corrigendum-1 point: 72. 

Noted and complied.

The FFL indicated in the drawing does not 
match with the FFL indicated in the 
General electrical layour approved under 
code-2. Either remove the FFL or revise 
the same to match with the FFL of the 
approved GELO drawing. The final code 
approval shall only be provided after 
revision of the same.

Please refer approved Layout drawing, wherein 
FFL is same as mentioned heerwith.

FGL/FFL need to be finalised as 
per IOCL requirement for detail 
design

The FGL and FFL shall be in line with 
approved GELO only. BHEL to confirm. Noted.

13

The height of the PR control room 
extension is shown as 5500 (max). 
The height of the control room 
extension shall be matched with the 
existing control room height only. If 
the height of the control room is 
found to be more than 

Noted and complied. Ok Noted.

This drawing is submitted for relocation of AHU 
Room with its requiste platform for CFU. In 
addition to this, tentative Panel Cutouts have 
been provided for design input for Hanger, rack 
assembly and internal trench layout.

NOTE: 

CONTRACTOR IS OBLIGED TO FURNISH THIS SHEET (DULY FILLED UP WITHRESOLUTION TO ALL CUSTOMER/ CONSULTANT COMMENTS ALONGWITH REVISED DRAWINGS
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COMMENTS RESOLUTION SHEET for
DRAWING / DOCUMENT TITLE: GIS cum Control Room Building- Panel with Indoor Cable Trench/ Hanger Rack Assembly Layout
DOCUMENT NUMBER: TB-411-510-021
REVISION NO: 02

Consultant/ TCE Comment (s)/ Observation(s) dtd. 
05.08.2020

Customer/ IOCL Comment (s)/ Observation(s) 
dtd. 09.08.2020 Resolution(s) Consultant/ TCE Comment (s)/ 

Observation(s) dtd. 07.09.2020
Customer/ IOCL Comment (s)/ Observation(s) 

dtd. 10.09.2020 Resolution(s) Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 12.10.2020 Customer/ IOCL Comment (s)/ Observation(s) dtd. 15.10.2020 Resolution(s) Consultant/ TCE Comment (s)/ 

Observation(s) Customer/ IOCL Comment (s)/ Observation(s) Resolution(s) Consultant/ TCE Comment (s)/ 
Observation(s) dtd. 17.02.2021 Customer/ IOCL Comment (s)/ Observation(s) dtd. 18.02.2021 Resolution(s)

1 Ground floor Section to be shown for Entry/ exit of cables 
arrangement as marked in drawing.

This trench section is provided for future customer 
requirement only. However the section of trench 
passing through AHU room and store shall be 
provided with box culvert arrangement.

Ok noted Noted

2 Ground floor
Entry/exit of cables shall be through the pipe sleeves for 
all trenches? Fire sealants shall be provided at this 
locations as marked in drawing.

Noted and complied. Ok noted Noted

3 Ground floor

Kindly clarify cable trench type changed from Tr-1 to Tr-
2. Out going cables from GIS building will be same at 
this location then why tray type changed as marked in 
drawing. Pls clarify.

Please note that in TR-2 section, control/ power 
cables from transformer along with new PMCC 
cables shall be covered. On the other side of cable 
trench TR-1 shall cover the control/ power cables 
going to PR CPP extension control room/ nearest 
transformer.

Ok noted Noted

4 Ground floor Details for cable arrangement between GIS & LCC to 
be shown as marked in drawing.

The purpose of this drawing is show the indicative 
details of trays and hanger rack assembly. The 
details for cable laying arrangement shall be as per 
OEM drawing, which shall be submitted separately.

Ok noted Noted

5 Ground floor Pipe details to be mentioned as marked in drawing. Noted and complied. Ok noted Noted

6 First floor line thickness to be reduced  as marked in drawing Noted and complied. Ok noted Noted

7 First floor View A-A type arrangement is for hanger rack assembly  
as marked in drawing Noted and additional details are incorporated. Ok noted Noted

8 First floor
Tray details naming shall be marked in Dark for 
identification. Eg-TR0, TR1, TR2 etc  as marked in 
drawing

Noted and complied. Ok noted Noted

9 First floor View C-C not shown  as marked in drawing Noted and complied. Ok noted Noted

10 TR-0 separate cable trays to be shown  for power & control Noted and complied. Ok noted Noted

11 Notes 

Points to be added in Notes
7. Cable & cable tray / trench opening in wall shall be 
through pipe sleeves.The same shall be sealed by fire 
proof & water proof sealing system.
8. Cable & cable trays shown for future panel shall be 
covered with chequered plate

Noted and complied. Ok noted Noted

12 View B-B View B-B not marked in drawing. to be shown Noted and complied. Ok noted Noted

13 General

Cable tray shall be sized considering single layer of 
cables for power cables (HT or LT). For control or 
instrumentation cables maximum double layer per tray is 
acceptable as per Technical corrigendum sr. no-35.

Noted. Ok noted Noted

14 General
Separate cable trays shall be selected for HT cables, 
LT power cable, LT control cable & Instrumentation 
cables/communication cable.

Noted. Ok noted Noted

15 General Support span to be mentioned. Noted and complied. Ok noted Noted

16 General Cable trays, racks and trenches shall be sized to allow 
for 30% future cables Noted. Ok noted Noted

17 General Cable trench details avoiding beams section details to 
be shown.

Hanger rack assembly arrangement shall be made 
in such a manner that fouling with beam shall be 
avoided.

Ok noted Noted

18 General Vertical arrangement details of cable trays arrangement 
to be shown. Noted and complied. Ok noted Noted

19 General
Small power and control cable trays between main tray 
and GIS to be provided for cable connection between 
LCC and GIS.

Such routing of cable going in/ around GIS shall be 
taken care by OEM, for which drawing shall be 
submitted separately.

Ok noted Noted

20 General

All cable trays including all trays in same support to be 
numbered which will be referred in cable schedule. 
Power and control cable tray, size of tray may also be 
mentioned in numbering of tray like xx-600-P, xx-300-C 
etc.

It may please be noted that maximum control/ power 
cablling shall be in/ around Cable cellar only with 
short lengths and suitable routes of trays have been 
provided for that. The other routing from PR 
extension CPP builing to GIS is already earmarked. 
In general, such numbering system is not followed 
for such a small system.

Some sort of identification of trays and routings 
for various cable as such need to be reviewed by 
BHEL how to achieve it. This is also necessary 
for future maintenance of cables.

Noted and same shall be done at site as per site 
requirement. Noted Noted

21 General How cables from SS-28 to PMCC will be brought? 
Route to be clarified.

Routing of this cable is already considered as per 
customer cable sizing input.

Ok noted but should be covered in some other 
drg

Noted and same shall be covered in Power Cable Schedule 
and Single Line Diagram of Aux, Power Supply System. Noted

22 General Insert plate in cable cellar floor to be provided for future 
cable vertical riser support. 

Exact locations of insrt plates shall be provided to 
civil group after finalization of details.

Ok noted however 1) Additional cable trays of 
smaller size will be required between GIS bay 
and LCP in condultation with OEM.
2) Cable supports provision for future 220kV 
cables for spare bays to be provided.

Noted and complied. Final details shall be provided in OEM 
drawing, which shall be submitted separately. Noted

23
All cables shall be bottom entry and exit type only. In 
the cellar room the entry and exit shall done through 
cable trench only

Noted. Ok noted Noted

24

The hanger support shall not be followed. Please 
revise thre drawing and indicate the provision with 
support from the floor of the cellar. Necessary 
provision to be kept for man movement through and 
through of the cable cellar. The photograph of the 
existing system of the cellar shall provided 
seperately for bettery understanding of the system

Noted and complied. Ok noted Noted

25 For LT power and control cables, GIS perforated 
cable tray to be used.

In line with technical specification, only ladder trays are  
envisaged.

As per specification cl no-5.7.1 "cable trays may 
be either of perforated sheet type or of ladder 
type". So Perforated type cable tray can be used 
for control cables & Ladder type for Power 
cables, however ladder tray also acceptable.

Noted for ladder type trays.

26 First floor equipment to be shown in light to check 
and confirm location of trays and to avoid conflict Noted and complied. Noted

27
It appears that the cable trays are also shown 
inside the AC plant rooms. Please check and 
correct the same.

In some part of AC Plant Room, trays are required for 
accomodation of cable coming from SAS/ Control Room. Noted

Kindly arrange to relocate in such a manner that same does not foul 
inside the AC room. The maintenance and laying work in future shall 
become an issue. The relocation is required in the drawing.

Noted. Necessary modifications are done for minimum 
requirement of panels in Control Room.

28 Tray supports are even shown in batteyr rooms 
which is to be checked and changed.

To accommodate the cables from Battery Chargers and 
other panels, trays are provided in abttery room to 
accomodare the cables emanating from the above panels.

Noted
Kindly arrange to relocate in such a manner that same does not foul 
inside the AC room. The maintenance and laying work in future shall 
become an issue. The relocation is required in the drawing.

Noted, however It may please be noted that auxiliary panels 
are to be accomodated and hence it is not possible to 
accommodate the same.

29

Under TR-0 drawing, the width of the tray and 
trench both are shown as 750 mm. Please check 
and revise. Also please provide location where TR-
0 is to be used.

Trench section TR-0 shall be used in battery room to 
connect the cables from battery bank to battery charger. This 
section is located in battery room.

Noted Noted

30
Insert plates to be indicated in TR-3H drawing for 
future trays mounting purposes for atleast 3 tier 
trench

Noted and complied. Please refer section drawing of TR-3H 
and notes (point no. 10) Noted Noted

31

TR-3H is located inside the Ahu room. Please 
relocate in scuh a manner to avoid passing 
through AHU room as this trench has been 
proposed to house 220 KV cables in the future.

Bending in 220kV Cables is not recommended and hence 
cable trench passing through AHU room shall be provided 
with box culvert.

Noted Noted. Box culvert is acceptable.
In line with discussion, 220kV Cable trench meant for future 
requirement is kept upto Cellar Room only to avoid 
installation issues in AHU Room.

REV04REV03REV02REV01

Sl. No. Drawing Reference 
Details

REV00



32

At the man entry/ exit location, the cable trays 
structures to be avoided upto 2 meters in order to 
provide man access to all rows of the cable trays 
inside the cellar room. The typical photograph shall 
be provided seperately for visualisation of the 
same. 

The arm of hanger assemby is located at the height of 3.6m, 
which is sufficient for man movement. However, relocation of 
particular to hanger assembly can be done at site.

Noted

The height of the cables trays to be reduced to the man height level only. 
The installaton of cable trays on each member shown in the drawings to 
be lowered down in such a manner that the height of the top of the tray is 
max upto the man height. Current proposition shall require scafolding 
arrangement every time the cable laying is required and hence is not 
preferable from our side. 

Also proper spacing at the entry and exit location in each row of about 2 
meters to be provided for easy access to each row.

Noted and complied in line with site discussion.

33

The calculation on the no. of rows and column selection in line with the 
rtender requirement of 30% spare capacity to be provided. The 
approximate cable count to be used as a basis for calculation of cable 
tray numbers.

Noted.

34 Strcuture details are changed as per actual loading 
requirements.

35
The TR-2 to be reverified and changed to TR-1 type only, else the cable 
details along with the provisison of 30% spare capacity to be confirmed 
wirth current design of TR-2.

Noted and complied. Additional space is provided for VAM 
MCC-

NOTE: 

CONTRACTOR IS OBLIGED TO FURNISH THIS SHEET (DULY FILLED UP WITHRESOLUTION TO ALL CUSTOMER/ CONSULTANT COMMENTS ALONGWITH REVISED DRAWINGS
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As per IOCL/TCE/BHEL GIS Specifications, offered 245kV GIS is Double Busbar with 

Bus Coupler between Busbar-1 and Busbar-2.  

For simplicity in layout and operation, offered GIS is Single-Phase-Encapsulated (S-P-E) type wherein, 

all equipments including Circuit Breaker, Current Transformer, Disconnectors, Earthing Switches, 

High Speed Earthing Switches and Busbar-1 and Busbar-2 all are single-phase encapsulated type, 

comprising of Busbar disconnector as part of busbar chamber.  

  

 

Double Busbar Scheme with Bus Coupler 

 

 

 

 

 

 

Actual Double Busbar GIS Bay (Typical) 

Being mechanically separate enclosures and independent assemblies, S-P-E type encapsulation 

offers many advantages, some of them as listed below,  

a) Single-phase fault (if any) in any phase gets restricted to particular phase only, it does not 

result into three-phase fault as it may be the case in other types.  

b) Gas handling is restricted to only single phase gas chamber & its adjacent chamber, against 

throughout busbar running along the length GIS installation. 

c) Fault finding and maintenance is relatively simple as compared to other Busbar schemes. 

Offered 245kV GIS is Type Tested as per IEC 62271-203. This standard specifies for various gas 

sectionalisation and buffer gas chamber schemes as per substation’s strategic location. Considering 

importance of said 245kV GIS substation at IOCL Panipat, CGPISL has provided both types of 

additional gas buffer chambers complying with IEC standard as stated below :  
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- additional gas buffer chamber in each phase of both Busbars between adjacent bays. 

- additional gas buffer chamber between Circuit Breaker and Busbar  

IEC Standard specifies two types of gas sectionalisation schemes. In one case there are not 

additional gas chambers between two adjacent bays as shown in SECTION-1 below. In other option it 

specified additional gas chamber as shown in Section-3. 

 

Without buffer chamber between adjacent bays 

 

 

With buffer chamber between adjacent bays 

CG has provided additional buffer chambers as specified in Section-3 of IEC. 

 

Offered CG GIS Scheme fully comply with IEC standard 

Every gas chamber is equipped with four facilities such as  

Buffer 

Chamber 

Buffer Chambers in 

each phase of 3-

phase Busbar 
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� Gas filling port (DN20 Valve),  

� gas monitoring port (Valve & Manometer),  

� moisture absorbent and  

� Rupture disc.  

Before filling SF6 gas, every gas chamber is subjected to Vacuuming cycle to extract inside air and 

moisture. Moisture absorbent is placed inside chamber to absorb residual traces of moisture 

remained inside gas chamber. 

GIS parts are manufactured under strict quality norms, assembled, tested and 

erected in controlled environment. As per IEC standard, every GIS module after assembly undergo 

routine tests in factory, thereafter, after completion of erection again undergoes site tests to check 

correct transport, handling and assembly.  

Assembly & Testing at Factory, Erection, Testing and Commissioning at Site is done under qualified 

supervision. After churning through strict quality checks at factory and at site, once put it in service 

GIS is made to give minimal trouble. Depending on its use over the years some non-conformities 

may pop-up, they are as under. 

Deterioration of Gas Quality (i.e. Purity and Dew Point) over the years in service. This could be 

arrested by regular check up of SF6 Purity and Dew Point temperature with frequency of 

measurement prescribed as follows 

• 6 months from Charging of substation 

• Thereafter every two years  

Testing equipment required for checking of SF6 Purity and Dew point is supplied along with GIS 

Equipment. 

Gas leakage could be another probable cause, however with low probability. Locating method is 

through regular record keeping of gas pressure of each manometer and pin-pointing of leakage using 

Portable Gas Leak Detector which is part of Tools and Equipment to be supplied along with GIS 

equipment. 
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Gas Leak Detector 

In case of Internal arc inside chamber, may results into effects similar to either that mentioned in a) 

above or in the rare extreme case into over pressure, for which provision of rupture disc is made on 

each gas chamber. 

Difficulties in operation of Motor Drives of Busbar Disconenctor. All motor drives/mechanism are 

external to gas chamber, hence can be attended and rectified without involving gas handling. 

 

 



  

 

 

 

 

 

UHF Coupler Sensitivity Evaluation

In 245kV Gas Insulated Switchgear (GIS)

CG Power and Industrial 

 

 

Project 

Customer 

Consultant 

Main Contractor

Document Name

CGPISL Doc.No 

Page 1 of 16 

UHF Coupler Sensitivity Evaluation

In 245kV Gas Insulated Switchgear (GIS)

 

 

 

 

 

CG Power and Industrial Solution Ltd 

LSTK job for ISBL work of 220KV Grid Power Import at IOCL, 

Panipat Refinery 

M/s Indian Oil Corporation Limited (IOCL) 

M/s Tata Consulting Engineers Limited 

Main Contractor M/s Bharat Heavy Electricals Ltd 

Document Name UHF Coupler Sensitivity Evaluation 

 20606D-371 

UHF Coupler Sensitivity Evaluation 

In 245kV Gas Insulated Switchgear (GIS) 

 

LSTK job for ISBL work of 220KV Grid Power Import at IOCL, 

 

 



  

Page 2 of 16 

 

 

 

Reference Standard: 

i) CIGRE Working Group D1.25 

ii) IEC 60270 

iii) IEC 62271-203 

 

 

 

 

 

 

Sensitivity verification is carried out by GIS manufacturer to ascertain location, functioning & sensitivity of UHF 

Sensor fixed on GIS.  

Partial Discharge (PD) test as a Routine test is conducted as per IEC 62271-203.  
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PARTIAL DISCHARGE TESTING  

(CIGRE Stage I & II) 

 

A) SENSITIVITY VERIFICATION TEST (CIGRE STEP 1)  

   Location of testing – Laboratory/Factory 

1. PURPOSE : 

The Laboratory test shall be performed in order to determine the magnitude of an artificial PD pulse, 

which will be applied later on-site during Step 2 of sensitivity verification, by comparison to a real 

defect measured according to IEC 60270. The Laboratory test is divided into Part-1 & Part-2 as 

described below. 

 

2. LABORATORY TEST CONDITION : 

i) Coupler A placed next to bushing and Coupler B is placed 1.43m away from Coupler A.  

ii) PD experiment setup is prepared with 5 bar pressure and HVAC applied to get 5pC PD activity.  

 

3.  LABORATORYTEST PART-1 PROCEDURE :  

 

i) A real defect is placed close to the UHF sensor A of a Laboratory set-up as shown in Figure 1. 

ii) The defect will start to discharge when the applied voltage is high enough. When the apparent 

charge of the related PD signal, measured according to IEC 60270, reaches the threshold of e.g. 5 pC, 

iii) The value of the UHF signal related to the signal intensity (e.g. pulse energy, pulse magnitude) is 

measured at sensor B.  

iv) This UHF signal magnitude X (signal X) will be used for comparison in the next step of the 

Laboratory test. 

v) Coupler A placed next to bushing and Coupler B is placed 1.43m away from Coupler 1.  
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vi) PD experiment setup is prepared with 5 bar pressure and HVAC applied to get 5pC PD activity.  

4. TEST SETUP : 

 

 

Figure-1 (Laboratory set-up for the HV measurements during sensitivity verification CIGRE Step 1) 

 

5. TEST RESULT OF PART-1: 

 

Input Voltage (kV) 
pC value in conventional 

setup 

Response at the coupler B 

(avg) 

100 5 41% 

 

 

6. LABORATORY TEST PART-2 PROCEDURE :  

 

i) The artificial pulses-as described below are injected into sensor A as indicated in sensor A.  

Signal  X 
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ii) The UHF signal is again acquired at sensor B, as during the preceding step.  

iii) The resulting UHF signal magnitude Y (signal Y) is to be compared with the magnitude X (signalX) 

from the preceding HV measurements.  

iv) The amplitude of the artificial pulse has to be varied until the magnitude of the measured UHF 

signal Y is equivalent to the magnitude of the UHF signal X within an accepted tolerance of ± 20 % [1]. 

v) Calibrator signal is injected from coupler A and response at the coupler B was recorded.  

vi) Calibrator voltage is varied in steps to get the 41% value at the coupler B. 

 

7. TEST SETUP : 

 

Figure-2 (Laboratory set-up for the Low Voltage measurements during sensitivity verification CIGRE Step 1) 

Signal  Y 
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8. TEST RESULT OF PART-2: 

 

Sr.No 
Magnitude of Injector Voltage at 

Coupler A (V) 

Magnitude of Received Signal at 

Coupler B (%) 

1 1 24 

2 2 39 

3 3 56 

4 4 69 

5 5 71 
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B) Arrangement of sensor on actual GIS bay 

         1.  PROCEDURE : 

 

i) 245kV GIS bay arrangement is prepared and couplers were placed at the location as shown in 

Fig 3. 

ii) Calibrator signals were injected at Location #1 and response at Location #2 recorded.  

        

 2. TEST SETUP : 

 

Fig. 3 Experiment setup 2 (245kV GIS Bay configuration)  
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3. TEST RESULT : 

 

Sr. Calibrator signal injected at % at Location 

1 1 No response 

2 2 No response 

3 3 2 

4 4 5 

5 5 7 

6 6 15 

7 7 17 

8 8 20 

  

 

 

    4. CONCLUSION : 

 

• Comparing with the IEC60270 method, the equivalent UHF injector voltage for 5pC PD 

activity is 3V for UHF coupler. CIGRE allows a tolerance of 20% on this result due to 

approximate nature of the measurement.  Hence 4V would be an acceptable injection 

voltage.  

• For the UHF coupler positioning shown in Fig. 3, the results indicate that 3 to 4 volts 

injection will give indication of PD on the PD analyzer. Hence UHF coupler positioning for 

location #1 and #2 satisfies the CIGRE’s 5pC sensitivity requirement.  
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5. RESPONSE RECORDED IN PD ANALYZER 

 

Case 1: During 5pC  

    

Case 2: During High voltage Injection  

Injector Voltage 1V  
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Injector Voltage 2V  

 

 

  

Injector Voltage 3V  
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Injector Voltage 4V  

  

Injector Voltage 5V  
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Case 3: With actual Bay arrangement - Pickup Analysis  

Injector Voltage 3V  

 

  

 

Injector Voltage 4V  
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Injector Voltage 5V  

  

Injector Voltage 6V  
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Injector Voltage 7V  

    

Injector Voltage 8V  
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C) SENSITIVITY VERIFICATION TEST (CIGRE STEP 2) 

   Location of testing – on Site 

1. PURPOSE 

The purpose of this test is verification of the sensitivity of internal UHF sensor mounted inside the GIS, 

in accordance with recommendations of CIGRE verification procedure for new GIS. The procedure 

involves injecting a known fast-transient PD pulse train equivalent to 5pC, and being able to detect it in 

adjoining sensors in UHF mode. This is done in order to establish that PD activity above 5pC at any 

point in the GIS, can be detected verifiably. 

2. TEST EQUIPMENT 

a. PD signal generator  

b. PD test system 

c. UHF Sensors mounted in GIS 

 

3. PROCEDURE 

a) Connect the PD test system to each sensor and measure the ambient PD / noise level 

b) Inject the artificial pulse signal to internal UHF sensor(X) by signal injection unit as per level 

defined at Stage 1 and measure the signal at adjacent internal UHF sensor(Y) by PD system. 

c) Follow all defined combinations of adjacent sensors, and do both side of transmit-receive 

d) Check if can detect the PD pulses over and above the ambient noise level 

e) Record the measured readings in dBm and capture the graphs and store the measurements 
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for future reference 

f) Repeat the above sequence for all the sensor combinations possible 

g) If PD sensitivity results are in accordance with norms, proceed for HV/PD test accordingly 
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Objective: Service continuity for 245kV GIS 
During various activities requiring de-energization of parts of the GIS, compartments to be taken out 

of service comply with the service continuity requirements. These activities include: 

•maintenance, 

•repair, 

•extension; 

The loss of substation complete or partially due to maintenance, repair after failure or extension is a 

prime concern. The availability of a substation needs to take into account the reliability and 

performance of assets and the frequency and duration of outages. 

 
As per IEC 62271-203 Cl. No. F.2, The single-line diagram reflects the necessary functions and 

rating needed for the system planning network. Since the single–line diagram has a major influence 

on GIS design, the aspects of maintenance, repair or extension and their impact on service 

continuity can be considered during the process of single–line diagram optimization. Depending on 

the specific purpose of the new substation and its strategic location in the network, the impact of 

outage can be different. Type of availability might be specific and different for each part of a 

substation. As an example, a non-restricted list of availability requirement is given below: 

A) No outage permitted: This is normally only applicable for minor maintenance like visual 

inspections. 

B) Loss of operational flexibility permitted: This means loss of busbar, loss of busbar 

separation or bus coupler without loss of a feeder. 

C) Loss of feeders permitted: This means loss of one or more feeders. 

D) Loss of complete substation: This means that network is such that load supply or power 

transit can be achieved temporarily without this substation. 

 
As per IEC 62271-203 Cl. No.F.3 Impact of partitioning on service continuity For GIS and a given 

switching arrangement, the way in which the equipment is divided into gas compartments affect the 

service continuity. It is clear that, in order to de-gas a compartment, that compartment with all its 

components shall be isolated from the system. Occasionally, work such as a fault repair might 

require the removal of a gas compartment partition and more than one compartment must be de- 

gassed. it is prohibited to work adjacent to a gas compartment partition while it is pressurized on the 

other side. In such cases, the gas pressure in the adjacent compartments must be reduced. 

 
Mitigating a major failure requires to carefully analyze the non availability as below; 

• Just after the failure: Single-line diagram and redundancy are main topics which 

mitigate non availability 

• During the repair: Accessibility, safety rules, gas partitioning, bay sequence, 

spares + tools + support availability, are main topics which mitigate non 

availability 

• Repairing a major failure, for instance an internal flashover, generally requires to 

replace the entire compartment where the failure occurred, including all gas 

barriers of the defective compartment 
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Single line & Gas schematic diagram: 

 
 

SLD 

 

 

GSD 
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Case 1: If a fault in any of the GIS bay it is possible remove only the faulty bay without the necessity 

of removing the neighbouring healthy bays. All other GIS bays function normally. 

 

 
By providing Intermediate Gas Compartment 

provided between 2 adjacent Bays and between 

bus side disconnector & circuit breaker: 

 
With the gas barriers as highlighted in figure, bus 

bars of individual feeders can be isolated without 

de-energizing the adjacent feeders. 

 
This will facilitate maintenance of any particular 

feeder without de-energizing adjacent feeders. 

 
 
 
 
 
 
 
 

 
Case 2: In case of an internal fault in any one of the Bus bar sections, it shall be possible to remove 

and replace the faulty bus bar without the necessity of removing the healthy, energized Bus bar and 

Bus bar disconnector from service. 

 
 
 
 
 

Bus 1 or Bus Disconnector is under 

maintenance, other busbar and undisturbed 

bays will remain in service. 

 

  Healthy System (Charged) 

  Healthy system (Not Charged) 

  Gas pressure half 

   Zero gas pressure compartment under maintenance 
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Bus 2 or Bus Disconnector is under 

maintenance, other busbar and undisturbed 

bays will remain in service. 

 

  Healthy System (Charged) 

  Healthy system (Not Charged) 

  Gas pressure half 

   Zero gas pressure compartment under maintenance 

 

 

 

 
 
 
 

 
CB chamber is under maintenance/ removed, 

both busbar and undisturbed bays will remain 

in service. 

 

  Healthy System (Charged) 

  Healthy system (Not Charged) 

  Gas pressure half 

   Zero gas pressure compartment under maintenance 

 

 

 

 
 
 

Case 3 : Bus VT or Line VT 

 
If there is any undue event in Bus VT, we can shut down that particular Bus and transfer the load to 

other healthy bus so that entire Substation bays will remain in service. 

 
If there is any undue event in Line VT, we can shut down that particular Bay/feeder other healthy bus 

so that entire Substation bays will remain in service. 
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Case 4 : 

For future extension bays isolating link is provided at Bus termination, with the use of it we can have 

extension of future bays with smaller gas handling and shut down of Bus 1 & Bus 2 for small 

duration of Bus one followed by other. 
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Case 5:  
In case of coupler bay, in undue event in or maintenance in CB, both bus can remain in live condition, with DS of 
respective bus in open condition. This is with the assumption that both bus have independent incoming/outgoing 
feeders irrespective of CB condition of coupler bay and maintaining both bus in live condition.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  Healthy System (Charged) 

  Healthy system (Not Charged) 

  Gas pressure half 

   Zero gas pressure compartment under maintenance 
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DRAWING / DOCUMENT TITLE: 220KV GIS- Layout Plan & Section
DOCUMENT NUMBER: TB-411-316-079-03
REVISION NO: 02

Consultant/ TCE Comment (s)/ Observation(s) dtd. 
16.04.2021

Customer/ IOCL Comment (s)/ 
Observation(s) dtd. dtd.16.04.2021

Resolution(s)/ Clarification(s) by CGPISL dtd.28.05.2021
Consultant/ TCE Comment (s)/ Observation(s) dtd. 

30.05.2021 & 04.06.2021
Customer/ IOCL Comment (s)/ Observation(s) 

dtd. dtd.16.04.2021
Resolution(s)/ Clarification(s) by CGPISL 

dtd.08.07.2021

1
Grid line F is also not correct. Not passing thru exact 
centre of column

Noted and revised the details. Noted

2
Pls add coordinate of this column corner also an 
show distances with respect to this corner

Noted and revised the details.
Coordinate given at crossing of Grid line not at corner. 
Please check how this coordinate will be checked after 
casting of column

Noted and corrected.

3 All Dimension for busduct to be shown.
Noted, however same shall be provided in separate document after 
approval of this drawing.

Ok noted. CGL to ensure manufacturing of busduct sections 
are correct and in line with layout

Noted.

4
Busduct compensator are too close to each other, 
pls check from installation and maintenance point of 
view

Noted, however, placement of busduct compensator is suitable for 
installation & maintenance point of view.

Noted

5
Pls mark location of busduct support on Busduct 
layout

Noted and revised the details. Noted

6
Background should be First Floor plan instead of 
Ground floor plan. If First floor plan is used future 
bay will not be seen in conflict

Noted and revised the details. Ok noted. 

7
Show centre line/ side line busbar distances from 
two side walls of GIS building

Noted and revised the details. Noted

8

Layout drawings is much better than last submission 
but still could not give CODE-D as first floor plan not 
used. All dimension are not cleraly shown and Arch 
drawings for sections not used.

Noted, however approval category-1 may please be given as 
comments are duly complied.

Approved subject to comments Noted.

9 Legend for busduct part to be added Noted and revised the details. Noted

10
Building dimension looks ok but Arch drg will be 
better

Noted and revised the details. Noted

11 Crane is not represented correctly
Indicative details of EOT crabe is shown with details of hook height 
from Floor leval and crane capacity. However, exact crane details shall 
be shown and provided by Crnae OEM.

BHEL to update Switchyard layout accordingly Noted.

12
LA may have to be installed in GIS busduct near the 
transformer

As the GIS bays are directly connected to Transformer through 
Busduct without any Switches (DS/CB), given location is suffice the 
requiremenat.

Ok noted

13

Use Architecture Drg section to be used as 
background. Grid lines to be shown in section also 
and distances to be shown from Grid line. Use of 
actual Arch drg section will ensure that there is no 
conflict.

Noted and revised the details. Noted

14

Kindly ask CG to reduce line thickness in drawings. 
Also text overlap to be avoided.
Only GIS & busduct lines shall be kept dark & other 
drawing shall be in faint (colour-8).

Noted and revised the details. Noted

15 Busduct support calculation to be submitted
Noted, however thse details shall be provided in separate drawing, 
which shall be submitted after approval of this drawing.

Noted

16
Ensure Phase sequence of GIS and 
Transformer is matching

Noted and revised.

17
In case busduct support foundation is in conflict, two 
foundations may have to be combined

Noted and shall be shown in drawing, to be submitted 
separately.

18 Mark Phase Sequence at GIS end Noted and revised.

19 Arrow not clear Noted and revised.
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20
CGL to submit foundation plan to enable BHEL to provide 
cutouts in First floor slab. And also details of insert plates to 
be provided.

Noted and shall be shown in drawing, to be submitted 
separately.

21

Based on Busduct layout finalisation and its support 
foundation,BHEL shall submit updated Switchyard 
foundation layout showing all foundations, BOT, Pipe route 
from Soakpit to BOT and ensure there is no conflict.

Noted and shall be shown in drawing, to be submitted 
separately.

22

CGL to submit foundation plan to show support 
arrangement, insert plate requirement and cutout 
requirements. BHEL to make provision accordingly. CGL to 
submit Earthing details.
Separate drgs to be submitted

Noted and shall be shown in drawing, to be submitted 
separately.

23 Support should be on TOC
Support shall be fixed on floor level only as per M/s 
CGPISL Practice.

24
Ensure there is no conflict with power cables for spare bays. 
Cutouts and beam to be provided accordingly

Noted.

25
Ensure no conflict Grid incomer busduct with cutout/beam. 
Coordinate with BHEL.

As per GIS layout, necessary changes/ modifications 
shall be carried out in subsequent civil drawings.

26 Support on trench cover? BHEL-Civil to take care Noted.
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