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§ 220 kV CURRENT TRANSFORMER 220kV BUS VT (GIS EMVT 220kV LINE VT (GIS EMVT
5z GIS CT
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= 4
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£ 9 1 W 20w | 02 TARIFF METERING
§ 2 2 | 250/1A 10VA - - - 0.29,5f<5 | TARIFF METERING 73'_/ 73
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m
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'_
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3 1250/1A 15VA - - - 5P20 PROTECTION
BUSHING CURRENT TRANSFORMER 33 kV LIB CURRENT TRANSFORMER (LIB—CT2
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2% 415V POWER cum MOTOR CONTROL CENTRE (PMCC) 2%
Indicate total _Io_ad of ACDB_and
s accordingly sizing of Incoming cable 415V, 38, 4WIRE, 1000A, 50kA for 1SEC ~ Minimum indicative requirement of Analog signals , Potential Free contacts & Command signals which should be available at
43 TEeE (FLOOR MOUNTED) = respective equipment for remote indication & control from Auxiliary BCU located in S/s control room
/ 'E 45, 110, 110 CL—1?§0%\1/:\\‘ SCADA i étﬁ%A 15V 45, 110, 110 N &
SIS w0/ system? o/ sy e, 10 %
o s L = 050":3 = ~ o FLrapm sowon EQUIPMENT ANALOG INDICATION POTENTIAL FREE CONTACT COMMAND SIGNALS
1000, Ac8 X < ——[FLECTRICAL INTERLOCK DX 1000m, acs
4P 5? 55
415V, 39, 4W, 1000A, 50KA/1 SEC. g2 gg 415V, 38, 4W, BOOA, 5OKA/1 SEC. T 415V PMCC '
@e0 vy vy X vy vy X vy vy X S vy vy vy =5, =5 XD X vy vy X vy X X S ys ys ys X @e0 BUS 1 Voltage R-Y Main I/C-1 Breaker ON/OFF I/C-1Breaker TRIP CMD
1000A ACB _ i _ _
[4Joon  [#Joon [#]roon [#]rooa [#]rooa [#Jeson [4]eson [4]eson [4]rom [#]roon [#]iooa [#]rooa [4] 1008 S \% \é \é \% \% \% \é \é \% \% \% \% \é \é \% ﬁl [4Joon  [4Joon  [#]ron [#]oson [#]osn [#]eson [#Jeson [4Jeson [4]won [4]ooon [#]roon [#] 100 \é \é \é \é \% \% \é \é \é \% \% \é \é \é \% \% BUS 1 Voltage ¥-B Ma!n |/C-2 Breaker ON/OFF |/C-1 Breaker CLOSE CMD ]
[ [ [ v v [V v v [V v v v v nm nm nm nm nm nm nm nm nm nm nm nsaA n“A nssA nssA HGSA 51N v v v [V v v [ v v v v v nm nm nm nm nm nm nm n32A nm nm nm nssA nssA nesA neaA neaA BUS 1 Voltage B-R Main B/C Breaker ON/OFF I/C-2 Breaker TRIP CMD
I/C-1 Current R Phase Main Bus 1 UV |/C-2 Breaker CLOSE CMD
g g g g § og g g g g g g 3 g ¢ g 3 g g g g g g g g g g g % E g g g E £ £ g £ 3 g g g : 3 g g g g I/C-1 Current Y Phase Main Bus 2 UV B/C Breaker TRIP CMD
§ '3 § § § § é é é é é go go ng go g<_> go 93-o go é?;Q go é é é é é § § "87 § é é é é go 98-c:» go gQ g<_> 930 ggo go g<_> go é é é é I/C_l Current B Phase B/C Breaker CLOSE CMD
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g & & &) e g - = S = & B S I S - & B S 4 SO S S B 1 = 4 - 3 e &g €l e g g R &g g2 3 483 3 €3 T3 23 =3 =3 3 23 tk ER EE &R BUS 2 Voltage Y-B C
BUS 2 Voltage B-R
INDICATE LOAD OF I/C-2 Current R Phase
B o - EACH FEEDER. N N I/C-2 Current Y Phase
— | o o o | % -
o & © © o ® 5 5 = « « CABLE SIZING o« & = o © © ® 3 5 S . . = |/C-2 Current B Phase
& & = = = = o 2 o x « & G o CALCULATIONS W & g = = = = S 2 o i i a g
E 3 g 1 z E I Z 3 g 5 3 i g § 5 o NEED TO £ S % T ;I' E I ) o g > a g g & o Q 220V & 48V DCDB
o c ?.8; i i i 4 : 3 % 3 ° 3 o) o) " g z & RESUBMITTED FOR ° = W i & i & & g x 5 8 5 7 ° z o > DCDB Section-1 Voltage DCDB Section-1 E/F ALARM
2 a P a 2 = g2 o ] X _—
g g S S S 5 S 2 8 g ! S 2 z z L 2 2 v v v QEE;?TVTA;NL(EEFORE g S E N S S S S b 8 g 2 g & & S e 5 2 v v e DCDB Section-2 Voltage DCDB Section-2 E/F ALARM
o 2 o 2 2 2 2 « o o o « 8 o o « o - o [ o @ g o 2 2 2 2 o« x© x x « 4 [:4 o« x x - 2 2 2]
= s = - g " z z z z g S o o & - = = s o 3 i oo - REVISED SLD FOR c = = o g ES S S S S o o o S e, e, S Qu o S o <7 o5 Incomer-1 Current from Battery set-1
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g S £ g gog = & t S P S TR - = 575 e 2 5 5 & > & x 25 =25 =i = 3 3 & 5 or & s & 2L 24 2L 9L g 3 59 3 g 5. 5. ¢S S« 5 & x 25 25 22
T = > - W = ES W 3 39 38 38 38 ) n na a ) © Ny o 0 n W = & & o W ™ ~ w 5 w 2 B w 53 59 56 56 a v Vo o 2] o 9 n ou @ [y = 7 7] [S) L
2 F & 3 9§ 3§ 3 § « 82 82 82 2 3 % 38 353 3 5 38 3 3 3 f 3 8 iz = 2 8 £ g & 3 o £ 9% 9% 9% 22 5 % s i % %8 %8 5 % % £ 3 i 2 g & Incomer-2 Current from Battery set-2
Incomer-2 Current from Battery Charger-2
220V & 48V BATTERY CHARGER D
CONFIRM PROVISION MM CHARGER.1 : AC il
OF SPARES AS PER _ i -1: ower failure
SPECIFICATIONS FOR 1) Identify feeder for NIFPS panels gl\?(leoraot:lon P
AC AND DC PANEL 2) Supply for HVWS system for 4 sockets to be ) s
A transformers (check supply requirement orovided for 4 A CHARGER-1: Rectifier/chargers fuse blown
for Deluge valve)
3) Identify sump pump for Bulk oil pit transformers CHARGER-1 : Over voltage across the
zfgff%fti?r:”e detection and Alarm battery when boost charging
5) There is no feeder provided for RTCC N CHARGER-1 : Abnormal voltage (High/LOW) T
panels
— Although Isolator is fgri’_)'i %ﬁgrgﬁﬁgfgﬂgﬂfequifemem CHARGER-1 : FLOAT MODE
g E;?,:,”Sjegniifeetrhsa’ie\sh%l; 7) Feeder to provide supply to Gas cart CHARGER-1: BOOST MODE
incomer is not tripped. CHARGER-2 : AC power failure
— > Also with Isolators there
— g Wilgnottbehany inetrlock CHARGER-2: Rectifier/chargers fuse blown
- and autochangeover.
A % Mechanical interlock can CHARGER-2 : Over voltage across the E
‘:’ O be provided Indicate total load of battery when boost charging
— each panel
=y 415V MAIN LIGHTING DISTRIBUTION BOARD R 415V VAM MOTOR CONTROL CENTRE (MCC) AR Ao
il provided as per spec :
- Bk Q) R 415V, 38, AWIRE, 350A, 9kA for 1SEC S0 %?gm&m but how to ensure that 415V, 38, AWIRE, BOOA, 50kA for 1SEC CHARGER-2 : FLOAT MODE
“ R FLOOR MOUNTED Y e e FLOOR MOUNTED :
= s T0 - ( ) 110~ tripped. Also with ( ) CHARGER-2 : BOOST MODE
- - Isolators there will not
O 400/1A 400/1A 500/1A be any inetrlock and 500/1A
o m CL-1.0, 15VA CL-1.0, 15VA CL-1.0, 15VA autochangeover. CL-1.0, 15VA I
— PP 415V, 110 7Y Y ) 415V, 110 415V, 110 Mechanical interlock 415V, 110 P90
O % 400A, \SO%D I 4004, 150 g 3/ 5004, 150 ST can be provided /SIS gsooA, 150
Lol — CL-1.0, 50VA CL-1.0, 50VA CL-1.0, 50VA CL-1.0, 50VA LE GEND. o LE GEND. _
L—'I_, = o000 415V, 39, 4W, 400A, 9kA/1 SEC. [BUS — 2]415V, 39, 4W, 400A, 9kA/1m83§§. é 00 é 415V,39,4WIRE, 5008, 50kA/1 SEC. 415V,39,4WIRE, 5008, 50kA/1 SEC. o000 =Lt e
—i loge lode
> ! ! | ! | ! § oo 8 9 SN SN N O ! Lobl ! | 0%, 180 $ | ) bobd ! ! A ORAW OUT TYPE ACE 50N :  INSTANTANEOUS EARTH FAULT RELAY (Tripple pole)
> T > RS S RS rosn Miosn B iosn Bsnon % %2 b b o2 % Y % % S 1250 S % > %% S % < 50 :  TRIPLE POLE INSTANTANEOUS OVER CURRENT RELAY
< = nesA n63A nssA neaA neaA nesA neaA nesA nesA HGSA HGBA 634 634 nesA n32A 32 34 DBZA 63A 634 nesA HBZA 34 32 nm 51 DOUBLE POLE INVERSE DEFINITE MINIMUM TIME
Lf, = I O S S S S & b I bl I O N | I T i i
— 50/2: SINGLE POLE ADJUSTABLE DEFINITE TIME DELAY
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6) Pls check power supply requirement for 5T Monorail for GIS hall.
7) Feeder to provide supply to Gas cart
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Indicate total load of ACDB and accordingly sizing of Incoming cable
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Placed Image
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How this connection is made. Where C will be installed?
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Input to SCADA system?
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Indicate total load of each panel
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<C o £4an o T iF;é'; i AND AT ALL ENDS, IF MAIN GROUNDING CONDUCTOR IS NOT AVAILABLE IN TRENCH ROUTE, ROD ELECTRODE SHALL BE PROVIED FOR TRENCH EARTHING..
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BELOW AND ABOVE GROUND EARTHING CONDUCTOR DETAILS :— g
- b
-]
3
[
ANNEXURE - MATERIALS AND SIZE OF BELOW/ ABOVE GRADE GROUNDING SYSTEM 3
8
TABLE 1: BELOW GROUND EARTHING SYSTEM - CONDUCTOR MATERIAL AND SIZE g
[<}
SL. No. Description Material Size Remarks £
&
+— o
Ay Main Grounding Grid Conductor Mild Steel Rod  |40mm Dia ]
2 Auxiliary Grounding Mat Conductor Mild Steel Rod  |40mm Dia
; 3 Riser (For connection between ground grid & above ground Mild Steel Rod |40mm Dia
equipment earthing strip)
Electrode for Power transformer/ Lighting transformers'
neutral, Main earth grid comers, Surge Arrester, Capacitor . . :
Mild Steel P 40 Dia, 3
| 4 Voltage Transformer, Potential Transformer, GIS cum Control lH fed 'pe L M
Room Building, Tariff Metering Room, Lighting cum Lightning Feirode ane
Mast (LLM), Lightni
6 s Power transformer's neutral, Grid periphery (other than grid Mild Steel Rod 40mm Dia, 3m
comer Long
6 Conductor for Interconnection with other Ground Grid Mild Steel Rod  |40mm Dia
TABLE 2: ABOVE GROUND EARTHING SYSTEM - CONDUCTOR MATERIAL AND SIZE
B SL. No. Description Material Size (mm) Remarks
Ay 220kV Outdoor Equipment Gl Mild Steel Flat 75X12
5 Z 220/34.5kV Power Transformer Gl Mild Steel Flat 75 %12
3 33kV HV Switchgear (LIB, FCL & Adapter Panel etc.) Gl Mild Steel Flat 75X12
4 Column and Structure Gl Mild Steel Flat 50X6
— 5 Cable trench, hanger/ rack assembly and cable tressle Gl Mild Steel Flat 50X6
6 LT ACDB, DCDB and other Switchgear including Battery 6l Mild Steel Flat SOXE
charger panel
7 Control & PrFytectlon PanelT Co_ntro[ desk, LDB, PDB, Lighting Gl Mild Steel Flat S0X6
4 Panels, Lighting Poles and lighting transformer
8 Marshalling Box, Junction Box Gl Mild Steel Flat S0X6
] HV/LV/ LV Neutral cable box, OLTC Drive mechanism body Gl Mild Steel Flat S0X6
. Gl Mild Steel Flat
10 Gates and Fence flexible copper 50X 6
braid
11 Lighting Fixtures and Receptaces Gl Steel Wire 9 SWG

GENERAL NOTES:

EARTH STRIP CLEATED TO LATTICE /PIPE TYPE STRUCTURE AT AN INTERVAL OF 1.0M SUITABLE PROVISION SHALL BE MADE WITH SUPPORT STRUCTURE.

ALL EARTH STRIPS SHALL BE TAKEN ALONG EDGE OF STRUCTURE. ALL DRAWING SHOWS TYPICAL ARRANGEMENT ONLY.

ALL STRUCTURES/EQUIPMENTS SHALL BE EARTHED AS SHOWN IN THE FOLLOWING SHEETS.

ALL

ONLY ONE EARTHING STRIPS SHALL BE CONNECTED TO ONE RISER.

EACH RISER OF A PARTICULAR EQUIPMENT SHALL BE CONNECTED TO A DIFFERENT EARTHROD.

FOR WELDING DETAILS REFER RESPECTIVE SHEETS

E/WIRE DOWN CONDUCTOR SHALL BE CLEATED AT AN INTERVAL OF 2.0 M ALONG WITH STRUCTURE NO HOLES
. OEM DRAWING FOR WAVE TRAP, GIS AND OTHER PACKAGED ITEM SHALL BE SUBMITTED SEPARATELY.

SOPNOME LN

I=3

BOLT SIZE FOR CONNECTING EARTHING FLAT TO THE EQPT/STRUCTURE SHALL BE TO SUIT RESPECTIVE HOLE SIZE.
EARTHING SHALL BE DONE IN ACCORDANCE WITH IS: 3034 UNLESS OTHERWISE STATED IN TECHNICAL SPECIFICATION

IN' STRUCTURE IS ALLOWED FOR THIS PURPOSE
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PANIPAT CR PANEL DETAILS Rev. 0
PANEL/ BOARDS DETAILS
IOCL, Panipat Project
. _ ACTUAL )
Designation QTY Total Width
w D
A. 220kV GIS cum Control Room Building
1. CONTROL & PROTECTION ROOM
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 2181, 21S2 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
2. SAS ROOM
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
3. ENGINEERING ROOM
OTHER SAS EQUIPMENTS
1 EWS + 1 Historian Server PC + 1 DR PC + 1 PRINTERS(A4) + FURNITURE
4. LT SWITCHGEAR ROOM
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
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PANIPAT CR PANEL DETAILS

Rev. 0

5. BATTERY ROOM
220V BATTERY BANK 2

48V BATTERY BANK 2

6. AC PLANT ROOM
415V VAM MCC 1

B. Tariff Metering Room ( In Outdoor Switchyard)

ENERGY METERING PANEL EMP 2

C. PR CPP Extension Control Room

PR SCAP PANEL (FOR 21 No. Bays) SCAP1, SCAP2,...SCAP21 21

LMS SYSTEM (RTU PANEL) LMS-RTU-PR 2

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

D. PNCP CPP Control Room (Existing Building)

PNCP SCAP PANEL (FOR 6 No. Bays) SCAP1, SCAP2,...SCAP6 6
IMB Panel (for Existing PNCP ECS I/f) IMB1 1
LMS SYSTEM (RTU PANEL) LMS-RTU-PNCP 2

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

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

1. CONTROL & PROTECTION ROOM

PLCC MODEM PANEL 1
COMUNICATION EQUIPMENTS DIGITAL PLCC 6
FODP 1

2. LT SWITCHGEAR ROOM

48V DCDB 1
48V BATTERY CHARGER 2
48V BATTERY BANK 2
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DRAWING / DOCUMENT TITLE: GIS cum Control Room Building- Conceptual Layout
DOCUMENT NUMBER: TB-411-510-020
REVISION NO: 03

COMMENTS RESOLUTION SHEET for

REVOL

REVOZ

REV-03

Drawing Reference

..
Detais Consultant TCE Comment () Observation() |~ Custome 10CL Comment (/ Consultant/ TCE Comment 5/ | Customer/ 10CL. Comment 5/ Consultant/ TCE Comment (5 | Customer/ I0CL Comment 5/
1oct i i
Consutant/ TCE Comment (5)/ Customer/ Resolutions) dtd. 21.04.2020 Observation(s) dtd. 24.04.2020 Resolution(s) Observation(s) dtd. 07.05.2020 Observation(s) dtd. 07.05.2020 Resolution(s) 19.06.2020 Becchicr®)
A, |CONSULTANT (ditd. 16.03.2020)
electrica
|GIS LCC panel shall be shown as one per bay with |Noted. h detail if
1 Plan [dimension of 1000-1200mm as per vendor input. required in ine with OEM drawings/ design documents. Ok noted Ok noted
|Noted. h detail tentative.
2 Plen e rearranged o avoid fouiing a porovl o this ok noted ok noted
(drawing/ document.
Noted entative. Civil and
s | e [ eon v v st e s ey oo ocnoed ocros
|drawing/ document.
ACDB & DCDB shabe ligned s per as per cable trench Noted it
4 Plan route proposed required in ine with OEM drawings/ design documents. Ok noted Ok noted
|Noted. h detail tentative. Civil and
. oon Noofstaircase t be check consicering bulding ize 2 . e s I— o noted
|per relevant building standards.
|drawing/ document.
Noted tentative
5 Plan More sections to be provided showing GIS room with pproval of this Ok noted Ok noted
20T crane arrangement,loading platform etc.
crawing/document.
B . No of it to be check considering buiding size as per oted and compid. ok noted ok noted
[l iner dimension of ooms shalbe provided. Al Noted h details ae tentative
8 Plan |dimension between panel to panel, panel to wall etc to pproval of this Ok noted Ok noted
e shown. crawing/documen.
Noted it
o Plan [NIFPS panel shll be shown required in ine with OEM drawings/ design documents. Ok noted Ok noted
| TR-3 (trench type) name mentioned in 1st floor GIS room|
10 Plan o be removed |Noted and revised. Ok noted Ok noted
Noted. T
11 Plan exhaustfan arangement or Toilet & Pantry tobe sho) e ok noted o noted
(Cable termination arrangement in SAS/ Control room to otea e .
12| SectonAA [be shown. Whether Faie loor o be provided or else : ok noted o noted
|required in line with OEM drawings/ design documents.
[cable entry for panel will be form top.
i ground floor GIS & LCC panel can be shown dotted as o R .
1 Plan s pioedon 1 o ss o tobe shon o o s e ok noted o noted
u Plan Bay name shall be mention for each GIS modue oted ! i ok noted ok noted
Y required in ine with OEM drawings/ design documents.
[No. of GRP panels shown is more compared with 2206V o R R
5 Plan fecders. Panel dentifiation shall be done. CR? panel ok noted o noted
A, requied in line with OEM drawings/ design documents
Noted. Tonae
16 Plan |Eye wash to be provided in battery room pproval of this for Ey jash. Noted. Ok noted Ok noted
crawing document.
|Noted. l if
w Plan |UPS not shown in drawing required in ine with OEM drawings/ design documents. Ok noted Ok noted
[7R-2 cable trench (3t wide) show for battery room
18 Plan cables is too large for cables coming from battery room INoted and Revised. Ok noted Ok noted
|to DC system.
1 frt floor, starcase shll and pen. Civland
19 Plan Drxgr‘;‘:;: Dlru':/‘\:::'\'" 17:::::;515%35& for entering Ok noted ok noted
B 'g/unloading pl [approval of this drawing/ document.
Noted h dtails ae tentative.
» Gonera | [Fo0m with s celing & e loor sl be shown i s oknoted o noted
secion draving
crawing/document.
I ground lor,sarcase shall ot becovered an it shal be open. Cvl
” oon e . cor ot rur o s e o notea ok ot
o approval o this drawing/ document,
» 1S room |GIS room height shown as 11mtrs in 220/33kV layout INoted and revised. Ok noted ok noted

Plan & Section. Kindly confirm
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DOCUMENT NUMBER: TB-411-510-020
REVISION NO: 03
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Drawing Reference

REVOL

REVOZ

REV-03

si.No.
Details Consultant/ TCE Comment (5 Observation(s) | Customer/ 10L Comment )/ Consultant/ TCE Comment (5 | Customer/ 10CL Comment (9 Consultant/ TCE Comment (s | Customer/ 10CL Commen (5
ocL i i
Consultant/ TCE Comment (5 Customer/ Resolution) dtd.21.04.2020 Observation(s) dtd. 24.04.2020 Resolution(s) Observation(s) ditd.07.05.2020 | Observation(s) dtd. 07.05.2020 Resolution(s 19062020 R
us ductfor transformer bay can be optimise by routing Y
2 Plan it from cable cellar. ACDB & DCD room can be ok noted ok noted
consent.
optimised n size o avoid foling with bus duct,
2 Plan dditonaldoor (near 545 room) to beshown fo ety in Noted and revisd, Not shown in g Noted and complied. ok noted ok noted
and be
3 Plan Roof layout indicating busduct shall be provided 3 ok noted ok noted
such requirements shallbe taken care during that.
and be
% Secton [ or/ Baer ek nty. YAl syt be . ok noted o noted
such requirements shllbe taken care during that.
1 cale trench s pasing below the HVAG oo Kinly In ground floor,staircase shllnot be covered and it hall be open. Cvl/
2 approval of this ok noted ok noted
rercute the EHV cable to avoid fouling
rawing/ document
In ground floor,staircase shllnot be covered and it shall be open. Cvl/
2 Service shaft / fire hose shall be shown in drawing approval of this ok noted ok noted
rawing/ document
il & General
2 General |Layout can be optimised Noted ok noted ok noted
2 Section A-A[Floorlevel to be shown Noted and revised. ok noted ok noted
1 around loon, stafcaseshall ot b covere nd t b cpen, i column/ beam detailsare not the part of electrical
(Columns shal be placed at equidistant. kindly check no ground floor, staircase shal not be covered and 1 shall be open. Gl scope and it shall be part loading detals and shall
a Plan approval of this The reply of BHEL i not relevant ok noted ok noted
of column shown in drawings o dociment e provided in civildesign/ draving, which shall
e submitted separately and subsequently.
In ground floor,staircase shllnot be covered and it shall be open. Cvl/ Such detailing shall be taken care incivl designy/
3 18 room clear span s 14 m, which may be citcl al of this The reply of BHEL is not relevant [drawing, ok noted ok noted
during design / execution.
rawing/ document subsequently.
B Slove Room of G bulding to have acces from outside Revised detals are provided ok noted ok notea
e design shll be n e he
Kindly review reroute busductfrom cable cellar to GIS Please note that these detals are tentative and indicated and shall be original tender requirements only.
u o0 to avoid cutout in ground floor slab. Also please revised based on OEM crawings, which shall be submitted separately and The design o bus-deut o be Noted. ok noted ok noted
review route of G to ransformer f it can be optimised. such requirements shallbe taken care uring tha. preapred accordingly and in
consitation with OEM only.
indlyrecheck the road dimension
movementof (A per itcan not be
TCE comments, f th
Periphery road ize o be incease for transportation of
»® 615 & other equipment. amtr road will no be sufficient consent. Pis recheck However dimensions of building [ been provided road for easy access for Ok noted ok noted
shall not be reduced and shall transformer yard and HVAC room. Possibilty, if
remain fxed in ine with original [any may please be advised.
tender requirements
it may that . [Replyisnot ith
I ground floor,staircase hallnot be covered and it shallbe open. Cvil/ staircase area shall be open for easy acces for |however BHEL to confirm
3 Section A-A [Parapet wall o be shown on roof of bulding approval of this The reply of BHEL i not relevant BHEL to reply BHeL t0 reply first floor area for i o T0E comments |\oted: Parapet wallshllbe provided on th
(drawing/ document. discussed and shared the relevant pictures for |of building based on OEM and [ -
loct, Panipat also. Civil design of Building.
y that . [Replyisnot
In ground floor, staircase shll not be covered and it shll be open. Cvl/ staircase area shall be open for easy acces for |however BHEL to confirm
£l Section A& [Staircase to be shown il th top of GIS building approval of this [The reply of BHEL i not relevant BHEL to reply BreL to reply first loor area for ply i TCE comments | Noted. Ladder arrangement shall be provided.
drawing/ document iscussed and shared the relevant pictures for of building based on OEM and
oL, Panipat also. Civil design of Building.
It may please be noted that in ground floor,  |Reply is notin line with query
0rfor 2206V 61 room shall be shited towrds west In ground floor,staircase shll not be covered and it shll be open. Cvil/ staircase area shall be open for easy acces for  |however BHEL to confirm Notedt Door, Window and Ventiatorsshallbe s
3 o o oo e approval of this The reply of BHEL i not relevant BHEL to reply BHEL t0 reply first loor area for o TeE comments |0 et
0 2ys LCC par drawing/ document discussed and shared the relevant pictures for  [of building based on OEM and anp -
locL, Panipat aio. Civil design of Building.
It may that, . [Replyisnot ith q
" " i il staircase area shall be open for easy acces for |however BHEL to confirm
Wallnot o beshown i 1t floor (st sid) for In ground floor, staircase shall not be covered and it shallbe open. Cvil/ P y 0 ) ben
E Plan e o e approval of this The reply of BHEL i not relevant BHEL to reply BHeL to reply first floor area for o e comments |10 e o
v opl (drawing/ document. discussed and shared the relevant pictures for |of building based on OEM and P B E
locL, Panipat aiso. Civil design of Building.
This requirement is not clear. Please note that
In ground be open. Cvil/ are not as per lopening of door in corrdor shal obstruct the
20 |All door opening shall be outside the room approvalof sl e send v “: Jmodified reph The reply of BHEL is not relevant | movement. Exit door shall, though have opening Ok noted Ok noted
drawing/ document Pis chieck and send reised/modified reply outside. Requirement, if any, amy please be
advised.
: - ; [ ground floor,staircase shall ot be covered and it shall b open. Cil/ Beam etals are N0t the part of electical scope
a Sectiona-a | ocaM 10 be shown inall rooms to verify the height of approval of this [The reply of BHEL is ot relevant  [and it shall be part loading details and shall be ~[Ok noted ok noted
room for erection of panel & fase celing etc
drawing/ document vovided in civi design/ drawing.
imensions of buiding to be shown Centre to centre.
“ Plen e room dimension to be provided in civl drawing craings, Ok noted Ok noted
separately
Please note that Lobby/ Staircase area s not
o Sround plan ;E;::vywéix::‘ tolobby of Cable celar to be envisaged asclosed area. tshall be open area for |0\ o noted

free access to all fioor area to be contigency

conditions.
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SLNo.
Details Consultant/ TCE Comment (s Observation(s) |~ Customer/ I0CL Comment (s)/ Consultant/ TCE Comment (5 | Customer/ 10CL Comment (5 Consultant/ TCE Comment (5 | Customer/ I0CL Comment 5/
s 0c at i
Consultant/ TCE Comment (5 Customer/ 106 Resolution) o 21.04.2020 Observation(s) dtd. 24.04.2020 Resolution(s) Observationfs) did. 07.05.2020 | Observation(s)dd. 07.05.2020 Resolution(s 1906.2020 R
w | comasn 515 to be removed from Ground fioor or can 615 part are superimposed on ground floor for |, o noted
be shown i lght carity regarding fouling, i any.
s | oroundsan Provide door on this wallalso for 6 cylinders| Multipl entres are not adviasble for 76/ C02 |, o noted
room (Cyiinder room.
Fire Doors a per safety requirement to be
P —— oo 1 oo Shold opencwtse Firecorssspur sttt oy ocroet
o be finalised by Architect P o
a7 | Groundpian Cellar room-Show Exit outside Noted. ok noted ok noted
Please note that Staircase to loading/ unloading
s First Floor Provide exit/Entry door. areais not envisaged as closed area. tshallbe 1, ok noted
lopen area for free access toal floor area to be
contigency condifions
) Firt Floor Exitnot shown here n G15 Room. Noted and complied. ok noted ok noted
50 First Floor staircase willbe required for exiting firs foor. Laddet type arrangement is envisaged. ok noted ok noted
Check feasibilty of this exit to switchyard area INecessary clerance for GID shall be maintained.
51 Firt ok noted
st Floor from firstfloor. ther passibily,if any s to be adbised. Oknoted o
how Crane maintenance patform and Hook Such detailed shall be updated infine with firm
52 Section C-C. neﬁc ane ma 1o¢ platiorm and Hool input based on OEM drawing and GIS OEM Ok noted Ok noted
° recommendations.
It to nform you that such representations are:
Busduct should start from other side of GIS only typical details and firm and exact input shal
5 Section C-C. [Rotate GIS in Section be provided and updated after OEM drawings, | "% Ok noted
which shal be submitted separately
It to nform you that such representations are
only typical details and firm and exact input shal
e provided and updated after OEM dravings,
s Section C.C us duct support should not hinder movement| \which shall be submitted separately. Further it [k noted ok noted
of gascart all around 615
Imay please be noted that Gas equipment should
e provided free access from one side not ll
around.
55 Section C-C [Comment same as given n Switchyard layout Noted and complied. ok noted ok noted
on FoL ete
Such detaillsshall be provided and incorporated in
5 Secton A4 architectural and vl drawings, which shall be [0k noted ok noted
roof florr
submitted separately.
Requirement of false ceiing and false looring Such detailsshallbe provided in AC & Ventilation
Bl Section AA ok noted
on to be taken care during further detailing drawings, which shall be submitted separately. [ O% "% o
1) Room to be provided with proper access
2R Extension Room, Entry/xitetc
* sheet:2 2) Room Height should match with existing oted and complied. Ok noted Ok noted
control room.
These details are under preparation and exact
P - oot artsante deteinedtesedon et for ot vl b it nd ok e oo
P past prok - shall be made the part of the drawing,
It may please be noted that the basis purpose of
this crawing islocating equipmet and layouting of
some replies ar not i i with comments the rrom with electrcal clearances. General
& General P window, ventilators [0k noted ok noted
o [and paraphet etc. shall be covered i architectural
and civil drawing, which shall be subitted
separately and subsequentl.
B [cUSTOMER (dtd.16.02.2020)
The dimension of rack room shalbe designed
1 to ensure availabilty o spare space for Noted. Noted
aditonal 30% panelfor future extensions.
» and
2 . Noted
layout plan such requirementsshal be taken care during that.
he location ofthe $AS/Control room shal be
3 nearby the operator's room only or ease of |Noted! Noted
operation actiity
B Battery oom in the ground floor shall have [0 oea
entrance from outsde.
he location ofthe UPS, attery chargers, UPS
5 [ACDB, DCDB, MLDB, ELOBS, PMCC shall be.on |Notedt and evise Noted
th frtfloor of the buiding
Lighting ransformers can be keptin ground
6 foor. VM ptin HVAC Noted

room.
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S o, | Drawing Reference
Details Consultant/ TCE Comment (5 Observation(s) | Customer/ 10L Comment )/ Consultant/ TCE Comment (5 | Customer/ 10CL Comment (9 Consultant/ TCE Comment (s | Customer/ 10L Comment 9/
Consultant/ Customer/ 106 Resolution) 21042020 Observation(s) did. 24.04.2020 Resolution(s) Observationfs) did. 07.05.2020 | Observation(s)dd. 07.05.2020 Resolution(s 19062020 R
B Locaton of AHU room shal alo be shown | e
he space toilet and pantry o be recuced and
8 sfor Noted
optimization
The size ofstore room is bserved to be smal
. Therefore size may be increased or different e
o e
area.
[Minimum two or more (as per CEA
10 from Noted
e provided at opposite ends.
Please note that these detalsare tentative and indicated and shall be
u oot for e mayssote [T G o
! e such requirements shall be taken care during that.
[The FeL indicated n the drawing does no|
match with the FL indicated in the
he FL level for the switchyard shal (General electrial layour approved under
- match it he FEL evel o $5:28 |\ L code-2. Either remove the FL or revise o wherein [FHELTeed 1o be B e e [t Fotana et sk be e witn [
only in ine with the technical plied- /the same to match with the FFL of the |FFLis same as mentioned heerwith K - BHEL to confirm. g
corrigendum-1 point: 72, 2pproved GELO drawing. The final code: Ce=y
approval hallonly be provided after
reision of the same.
The height of the PR control room
extension is shown as 5500 (max),
The height of the control oom
13 th ok Noted
existing control room height ony. If
the height of the control oomis
found to be more than
IThisdrawing i submitted for relocation of AHU
[Room with is requiste platform for CFU. In
adition to this, tentative Panel Cutouts have
been provided for design input for Hanger, rack
assembly and internal trench layout
NoTE
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1) SCHEDULE OF EQUIPMENT WITH LEGENDS 2) COMMON TECHNICAL DATA 4) PARAMETERS FOR CURRENT TRANSFORMER
SR.NO DESIGNATION | SYMBOL ITEM DESCRIPTION QTY SR.NO | PARAMETER VALUE 1—Phase Current Transformer (T1)—GRID INCOMER BAY, X'MER BAY AND SPARE BAY 30 NOS
1 APPLICABLE STANDARD 2000—1000—-500/1A; min KPV (V)= 2000—1000-500V, le(mA)=30—60—120 @VK,
| | 220kv , 20008, 1%3 PHASE S‘ARSCL\J‘NTS%LRAETAEEERSW\TCHGEAR IEC62271-203 Core 1 IRct(n)=10-5-2.5 Class PS (Special Protection)
1 _ 11 SET [EC62271—100 B B ] . _ B B <0 An_
QO % CIRCUIT BREAKER IS CONNECTOR & MAINTENANCE EARTH SWITCH U B Core 2 |2000-1000-500/1A; min KPV (V)= 2000-1000-500V, le(mA)=30-60-120 ©VK,
(SPRING ENERGY STORED TYPE MECH.) CURRENT & VOLTAGE TRANSFORMER ECB1869—12 & 3 Ret()=10-5-2.5 Class PS (Special Protection)
LIGHTNING  ARRESTOR IECE0099 Core 3 |2000—1000—500/1A; Class 0.2S,Burden(VA)=30VA AT 5004, ISF<5 (Metering)
J ZEOKV L ZO00A, 175 FRASE e s 2000—1000-500/1A KPV (V)= 2000—1000-500V, le(mA)=30—60—120 @VK
2 -Q9 10 SET - - . min = - - , le(mA)=30-60— ,
DISCONNECTING SWITCH WITHOUT Core 4
®j ST 2 RATED VOLTAGE (HIGHEST SYSTEM VOLTAGE) 245kVrms Rot(n )=10-5-2.5 Class PS (Special Protection)
3 SERVICE VOLTAGE (WORKING VALUE) 220kVrms .
@J 90Ky 2000A. 143 PLASE S 2000—1000-500/1A; min KPV (V)= 2000—1000—500V, le(mA)=30—60—120 @VK,
*QW ’ ’ ore _ = . .
3 o [ DISCONNECTING SWITCH WITHOUT o4 SET 4 RATED FREQUENCY 50Hz Ret()=10-5-2.5 Class PS (Special Protection)
EARTH SWITCH 5 LIGHTNING IMPULSE WITHSTAND VOLTAGE TO EARTH 1050kVp 1—Phase Current Transformer (T2)— 8/C BAY 3 NOS.
6 LIGHTNING IMPULSE WITHSTAND VOLTAGE ACROSS ISOLATING DISTANCE 1200kVp Core 1 |2000—1000-500/1A; min KPV (V)= 2000-1000-500V, le(mA)=30-60-120 OVK,
4 fQSQwéggz 220KV , 2000A, 1*3 PHASE ypp— Ret(n)=10-5-2.5 Class PS (Special Protection)
I EARTHING SWITCH 7 POWER FREQUENCY WITHSTAND VOLTAGE TO EARTH 460kVrms 20001000500/ 17 min KPV (V)= 2000_ 1000500, 1e(mA)=30_60_120 GVK,
Core 2 . .
3 POWER FREQUENCY WITHSTAND VOLTAGE ACROSS ISOLATING DISTANCE 530kVrms ore Ret()=10-5-2.5 Class PS (Special Protection)
-Q8 5 220KV , 2000A, 1*3 PHASE -
- —Q15,Q25 "7 | FAST ACTING EARTHING SWITCH 9 RATED SHORT TIME WITHSTAND CURRENT 50kA Core 3 |2000-1000-500/14A; Closs 0.2S,Burden(VA)=30VA AT 5004, ISF<5 (Metering)
1—Phase Current Transformer (T3)— B/C BAY 3 NOS.
_ 10 RATED DURATION OF SHORT CIRCUIT 3Sec
6 —LA - 1ggKHvASEOEEHTCN!AN%f?RESTER 24 NOS. 2000—1000—500/1A; min KPV (V)= 2000—1000—500V, le(mA)=30—60—120 @VK,
’ ’ 11 RATED PEAK WITHSTAND CURRENT 125kAp Core 4 IRct()=10-5-2.5 Class PS (Special Protection)
220KV . 1—PHASE PROTECTION & CONTROL SUPPLY (Vdc) 220VDC (—15% +10%) Core 5 |2000-1000-500/1A; min KPV (V)= 2000-1000-500V, le(mA)=30-60-120 OVK,
7 -1 CURRENT TRANSFORMER 30 NOS. . 1 TRIP COIL SUPPLY 220VDC (70% +110%) Ret(«x)=10-5-2.5 Class PS (Special Protection)
2. CLOSE COIL SUPPLY 220VDC (85% +110%)
200KV . 1—PHASE 3. SPRING CHARGING MOTOR SUPPLY 220VDC (85% +110%)
8 _12 CURRENT TRANSFORMER 5 NOs.
13 HEATER AND LIGHTNING AUXILIARY SUPPLY 230VAC (—15%,+10%)
220kV , 1—PHASE RAL7032
- ’ 3 NOS. 14 PAINT SHADE
d = CURRENT TRANSFORMER (PEBBLE GRAY)
15 MINIMUM AMBIENT TEMPERATURE (*C) -5C
e 220KV 1—PHASE 6 NOS.
10 @ INDUCTIVE VOLTAGE TRANSFORMER, 16 MAXIMUM AMBIENT TEMPERATURE (C) +50°C
L@ D50k 1 PHASE 17 DESIGN TEMPERATURE (C) +45°C
—T33A INDUCTIVE VOLTAGE TRANSFORMER, 6 NOS.
. MANUAL ISOLATING LINK
| | 220KV, T—PHASE 3) PARAMETERS FOR VOLTAGE TRANSFORMER
12 —BUIT 6 NOS.
SF6 TO AR BUSHING
220kV 1—PHASE INDUCTIVE VOLTAGE TRANSFORMER (T34) 6 NOS.
13 -D1 <> SF6 TO OIL BUSHING 12 NOS. Sec. Voltage \IHO/@V, CL.3P, 50VA
Sec. Voltage 11:110/3Y, CL.3P, 50VA
Sec. Voltage III:110/3V, 0.2, 120VA FOR APPROVAL
” Cer 220kV , 1—PHASE <6 NOS
< | SF6 TO CABLE MODULE ' 220kV 1—PHASE INDUCTIVE VOLTAGE TRANSFORMER (T33A)
(WITH MANNUAL ISOLATING LINK) 6 NOS. PROJECT
. . 220KV 1—PHASE - Primary Voltage:220 A3KY LSTK JOB FOR ISBL WORK OF 220kV GRID POWER IMPORT AT
20| MANUAL EXTENSION LINK Sec. Voltage 1:11043V, CL.3P, 50VA INDIAN OIL - PANIPAT REFINERY
220kV 1—PHASE Sec. Voltage 11:110/3V, CL.3P, 50VA LOA NO. RPRC182491/26286965 DTD.24.01.2020
* PR
1o — | cis BusbuCT Lot Sec. Voltage II:110/3V, 0.2, S0VA OWNER
7\
e INDIAN OIL CORPORATION LIMITED
NOTES: —
*LENGTH OF BUSDUCT SHALL BE FINALIZED AFTER FINALIZATION OF LAYOUT o
CONSULTANT :
%i? TATA CONSULTING ENGINEERS LIMITED
EPC CONTRACTOR :
IRd 2l galfcsded fafics
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jﬂi% SPT<d] %’ SPT, % SPT<d] %’ jﬂi jﬂ?% SPT<g] %ﬂ SPT) % SPT<g] %’ jﬂi%
SPT+d, il 1] T334 il SPT<g] SPT<g] i 1] T334 i ST+,
SP8 g SPB] SP8 < SP8 < SP8g] SP8 <]
LD v M \% 1 N LD ¥ M LD A M N alla N LD v M
LEGEND
CAS PRESSURES
J DISCONNECTOR (BUSBAR SIDE) | DISCONNECTOR (LINE SIDE)
.. 7 RUPTURING DISC
THREE POLE, MOTOR OPERATED THREE POLE, MOTOR OPERATED FILLING SETTING PRESSURES OF ALARM NDICATION
PRESSURE |  GAS DENSITY RELAYS OPERATING
T CIRCUIT BREAKER SINGLE POLE J R )
HICH SPEED EARTH SWITCH
%1 SPRING ENERGY STORED TYPE MECH. %% (INSULATED TYPE) Ist 5.4 BAR {9) RERILE 10.5 BAR
] CIRCUIT BREAKER 6 BAR (q) Snd 5.0 BAR (g) LOCKOUT : (9) D
Srd 5.0 BAR (g) ISOLATING
oA Al | 1o PRAsE 1st 4.4 BAR (g) REFILL
S .
CURRENT TRANSFORMER ®| | INDUCTIVE VOLTAGE TRANSFORMER OTHER PARTS OF GIS|5 BAR (g) 8.5 BAR (q) D
2nd 4 BAR (q) ISOLATING

1—PHASE o
) | SF6 TO AIR BUSHING

il

MAINTENANCE EARTH SWITCH
(INSULATED TYPE)

NOTE:—

1—PHASE 1—PHASE
u CABLE END TERMINATION

SF6 TO OIL TERMINATION

1) GIS CONFIGURATION IS SINGLE PHASE ENCAPSULATED
2) CB,LAVT,EACH PHASE OF GAS COMPARTMENT IS EQUIPPED WITH GAS CONNECTION(DNZ20),
ABSORBENT RUPTUR DISC AND DENSITY MONITOR.

3) GAS COMPARTMENT DESIGNATION

1 —PHASE
MANUAL EXTENSION LINK

1 —PHASE

LIGHTNING ARRESTOR

SF6 PRESSURE GAS COMPARTMENT
SWITCH NUMBER

4) IN OFFERED GIS CABLE TERMINATION & HIGH SPEED EARTH SWITCH SEATS ON SAME MODULE,

BEING THREE CABLE PER PHASE , IT IS NOT POSSIBLE TO SEPARATE OUT THIS COMPARTMENT.
HENCE HIGH SPEED EARTH SWITCH & CABLE END IS TREATED AS SINGLE COMPARTMENT.

1—PHASE
@ INDUCTIVE VOLTAGE TRANSFORMER I éQgHSSET
(MANUAL ISOLATING LINK)
ACCESSORIES OF GAS COMPARTMENT
— GAS CONNECTION *  RUPTURE DISC ASSY

[ ABSORBENT

@7 DENSITY MONITOR
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Document No : 20606D_348

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.

Q1| Q2 -Q Qi’[ Q1| Q
[ N B\ B
—

-Q81 Q81 -Q81

bs
H
-T1 3 -T1 3 T
2 H g
P1 i
# M
-89 -Q89 -89
-Q9 (\)ﬂl -Q9 -Q9
B @ 3
Q8 1A -Q8 LA -Q8

3
4; W Jy-ca o |-BU1

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)

b)

c)

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

throughout busbar running along the length GIS installation.

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 :

ok ok ok ok ok ok ok ok kK oK ok sk ok kK Kok ok sk ok Rk ok ok sk ok ok Rk ok ok ok ok kK K
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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.

SECTION-1

)
Y

=

—

-
—

TRANSFO-1 =~

LINE-1
LINE-2

Without buffer chamber between adjacent bays

Buffer
Chamber

SECTION-3

#l# #l# Ly

-

| TRANSFO-2 %

LINE-3
| LINE-4

With buffer chamber between adjacent bays Buffer Chambers in

each phase of 3-

phase Busbar

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

@ ooy I%SP!‘
at|l a2
sP3gl
a0 S [, 0B1eN 27 gpe
I J

P2
-T1(3

Offered CG GIS Scheme fully comply with IEC standard

Every gas chamber is equipped with four facilities such as

ok ok ok ok ok ok ok ok kK oK ok sk ok kK Kok ok sk ok Rk ok ok sk ok ok Rk ok ok ok ok kK K
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=  Gasfilling 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

e 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.
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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 | & Il)

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.

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.

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 :

DEFECT
- . POSITION

©

Leassssesses =i
')
)
||
I

—

PD
Analyzer] Signal X

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

5. TEST RESULT OF PART-1:

pC value in conventional Response at the coupler B
Input Voltage (kV)
setup (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.
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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 :

- " T—
'k JDJ

- ’
A B
Signal Y
ARTIFICIAL PD
PULSE AMALYZER

Figure-2 (Laboratory set-up for the Low Voltage measurements during sensitivity verification CIGRE Step 1)
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8. TEST RESULT OF PART-2:

Magnitude of Injector Voltage at | Magnitude of Received Signal at
>rNe Coupler A (V) Coupler B (%)
1 1 24
2 2 39
I R
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 :

Location #1

Bus 2 ES Bus 1

4* 5

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
I
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

1000 pks

100%

0 pks

/| 50%

N

100%

Case 2: During High voltage Injection

Injector Voltage 1V

1000 pks

100%

0 pks

o T T -

/ s0%

L W

0 +pk 0

i 0 0%

100%
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Injector Voltage 2V
100%
1000 pks
100%
0 pks . 50%
vy e T L o .—-_—I'_...—--—-_-uu-_':-
0 +pk 0 -pk Q 0%
Injector Voltage 3V
1000 pks 100%
100%
0 pks 50%
0 +pk 0 pk 0 0%
3

Page 10 of 16




Injector Voltage 4V

1000 pks
.'/' 100%
0 pks //50%
0 +pk o -pk fie

100%

Injector Voltage 5V

1000 pks
RN 100%
"
2 phs / 50%
I S I W S
0 +pk 0 pk 0%

100%
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Case 3: With actual Bay arrangement - Pickup Analysis

Injector Voltage 3V

1000 pks
100%
0 pks | 50%
0 +pk 0 -pk f%

100%

Injector Voltage 4V
1000 pks
100%
0 pks / s0%
0 +pk 0 -pk 0 )
= b =

100%
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Injector Voltage 5V

1000 pks T
100%
0 pks / 50%
--—',_,—“:‘-:";F:ia’l—_-_ it ol -i.— S
0 +pk -pk 0 Rz
Injector Voltage 6V 100%
1000 pks
100%
0 phs 50%
R i -
o +pk -k u e
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Injector Voltage 7V

1000 pks
100%
0 pks 50%
' 0%
0 +pk 0 pk 0

100%

Injector Voltage 8V

1000 pks
100%
0 pks 50%
0 +pk 0 pk 0 02

100%
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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. PDsignal 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.

(=

measuring
device

pulse
generator

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:

emaintenance,

erepair,

-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 CIl. 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;

e Just after the failure: Single-line diagram and redundancy are main topics which
mitigate non availability

e During the repair: Accessibility, safety rules, gas partitioning, bay sequence,
spares + tools + support availability, are main topics which mitigate non
availability

e 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

Prepared by: RSP Approved by: RSD
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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
Yﬁ provided between 2 adjacent Bays and between
bus side disconnector & circuit breaker:

—RBez

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
_ui' os feeder without de-energizing adjacent feeders.

] =
—Q8 —Q8
—BuU1

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.

P aold
' B 5F1
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.
09 b
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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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COMMENTS RESOLUTION SHEET for

DRAWING / DOCUMENT TITLE: 220KV GIS- Layout Plan & Section
DOCUMENT NUMBER: TB-411-316-079-03
REVISION NO: 02

REVO1 REV02
sl No Drawing/ Document ) ) . ) I
- NG Reference Details Consultant/ TCE Comment (s)/ Observation(s) dtd. Customer/ 10CL Comment (s)/ ) T Consultant/ TCE Comment (s)/ Observation(s) dtd. Customer/ I0CL Comment (s)/ Observation(s) Resolution(s)/ Clarification(s) by CGPISL
16.04.2021 Observation(s) dtd. dtd.16.04.2021 Resolution(s)/ Clarification(s) by CGPISL dtd.28.05.2021 30.05.2021 & 04.06.2021 dtd. dtd.16.04.2021 dtd.08.07.2021
1 Grid line F is also not correct. Not passing thru exact Noted and revised the details. Noted
centre of column
Pls add coordinate of this column corner also an Coordinate given at crossing of Grid line not at corner.
2 ’ . . Noted and revised the details. Please check how this coordinate will be checked after Noted and corrected.
show distances with respect to this corner .
casting of column
3 All Dimension for busduct to be shown. Noted, howevgr samg shall be provided in separate document after  |Ok noted. CGL tF) e'nsure. manufacturing of busduct sections Noted.
approval of this drawing. are correct and in line with layout
Busduct compgnsator qre too clos_e to each othf-:r, Noted, however, placement of busduct compensator is suitable for
4 pls check from installation and maintenance point of . . h ) . Noted
view installation & maintenance point of view.
5 Pls mark location of busduct support on Busduct Noted and revised the details. Noted
layout
Background should be First Floor plan instead of
6 Ground floor plan. If First floor plan is used future Noted and revised the details. Ok noted.
bay will not be seen in conflict
Show centre line/ side line busbar distances from . .
7 two side walls of GIS building Noted and revised the details. Noted
Layout drawings is much better than last submission
8 but still co_uld nqt give CODE-D as first floor plan not Noted, however approval _category—l may please be given as Approved subject to comments Noted.
used. All dimension are not cleraly shown and Arch comments are duly complied.
drawings for sections not used.
9 Legend for busduct part to be added Noted and revised the details. Noted
10 Building dimension looks ok but Arch drg will be Noted and revised the details. Noted
better
Indicative details of EOT crabe is shown with details of hook height
11 Crane is not represented correctly from Floor leval and crane capacity. However, exact crane details shall |BHEL to update Switchyard layout accordingly Noted.
be shown and provided by Crnae OEM.
. . As the GIS bays are directly connected to Transformer through
12 LA may have to be installed in GIS busduct near the Busduct without any Switches (DS/CB), given location is suffice the Ok noted
transformer )
requiremenat.
Use Architecture Drg section to be used as
background. Grid lines to be shown in section also
13 and distances to be shown from Grid line. Use of Noted and revised the details. Noted
actual Arch drg section will ensure that there is no
conflict.
Kindly ask CG to reduce 1ne thickNess In arawings.
Also text overlap to be avoided. . .
14 Only GIS & busduct lines shall be kept dark & other Noted and revised the detalls, Noted
drawina shall be in faint (coloiir-8)
. . Noted, however thse details shall be provided in separate drawing,
B Busduct support calculation to be submitted which shall be submitted after approval of this drawing. Noted
16 Ensure Phasg sequenge of GIS and Noted and revised.
Transformer is matching
17 In case busduct support foundation is in conflict, two Noted and shall be shown in drawing, to be submitted
foundations may have to be combined separately.
18 Mark Phase Sequence at GIS end Noted and revised.
19 Arrow not clear Noted and revised.
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COMMENTS RESOLUTION SHEET for

DRAWING / DOCUMENT TITLE: 220KV GIS- Layout Plan & Section
DOCUMENT NUMBER: TB-411-316-079-03
REVISION NO: 02

REVO1 REV02
Sl No Drawing/ Document
- NG Reference Details Consultant/ TCE Comment (s)/ Observation(s) dtd. Customer/ 10CL Comment (s)/ ) T Consultant/ TCE Comment (s)/ Observation(s) dtd. Customer/ I0CL Comment (s)/ Observation(s) Resolution(s)/ Clarification(s) by CGPISL
16.04.2021 Observation(s) dtd. dtd.16.04.2021 Resolution(s)/ Clarification(s) by CGPISL dtd.28.05.2021 30.05.2021 & 04.06.2021 dtd. dtd.16.04.2021 dtd.08.07.2021
CGL to submit foundation plan to enable BHEL to provide . . .
20 cutouts in First floor slab. And also details of insert plates to ,s\‘eOtsfaf;d shall be shown in drawing, to be submitted
be provided. P -
Based on Busduct layout finalisation and its support
”n foundation,BHEL shall submit updated Switchyard Noted and shall be shown in drawing, to be submitted
foundation layout showing all foundations, BOT, Pipe route separately.
from Soakpit to BOT and ensure there is no conflict.
CGL to submit foundation plan to show support
arrangement, insert plate requirement and cutout Noted and shall be shown in drawing, to be submitted
22 requirements. BHEL to make provision accordingly. CGL to separatel '
submit Earthing details. P .
Separate drgs to be submitted
23 Support should be on TOC ilé[;);i;-rtpir;gllict;e fixed on floor level only as per M/s
o4 Ensure there is no conflict with power cables for spare bays. Noted
Cutouts and beam to be provided accordingly '
25 Ensure no conflict Grid incomer busduct with cutout/beam. As per GIS layout, necessary changes/ modifications
Coordinate with BHEL. shall be carried out in subsequent civil drawings.
26 Support on trench cover? BHEL-Civil to take care Noted.
NOTE:

CONTRACTOR IS OBLIGED TO FURNISH THIS SHEET (DULY FILLED UP WITHRESOLUTION TO ALL CUSTOMER/ CONSULTANT COMMENTS ALONGWITH REVISED DRAWINGS
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