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TeH/Ref : CC-ENGG-TR202308-1002103-SS1907-EARTHING LAYOUT SWRD Date : 12/03/2025
From: Somiran Das To: MS HARTEK POWER PRIVATE LIMITED
Senior GM BOOTH NO 195 SECTOR 37 C CHANDI
CHANDIGARH 160036
160036

Cc: CGM(Project)/Sr.GM(ENGG),NRTS,Faridabad

Subject : AIS Substation Extn. Package - SS116 for i) Augmentation of transformation capacity at 400/220 kV
Nalagarh S/s by 400/220 kV, 1x500 MVA ICT (4th) ii)Augmentation of transformation capacity at
400/220 kV Bikaner - Il PS by 400/220 kV, 1x500 MVA ICT.

LOA Ref : CC/NT/W-AIS/DOM/A02/23/07106/NOA-1/24-101261/01 Dated 25/01/2024

Please find enclosed following drawings/ documents for necessary action at your end.

Vendor Drg. No.:  TR202308-1002103-SS1907-EARTHING LAYOUT SWRD

Orgn. Drg. No. : TR202308-1002103-SS1907-EARTHING LAYOUT SWRD
RevisionNo. : 03
Drg. Title :  NALAGARH- OUTDOOR EARTHING LAYOUT SWITCHYARD
App. Category : CAT-
Release Date : 12/03/2025
Scan to verfiy
Comments :  Approved with comments

3rHIfGa Avfl/App. Category:
I Sfsidser/fAmfor/ersy e &q SRl

Approved/released for fabrication/construction.

1. f5idner/fArfor/ersy 2@ g srAifed/sTit srerd fee e fewforar ve smeierT &t affifeid fasar s puan Rarssis gwardst sigrieATef wegd
B
Approved/released for fabrication/ construction subject to incorporation of comments and modification as noted. Revised
drawing required for approval.

M. fewforat afffia A & 3WRid exdTasT B 3AIGAT TRd B3|

To be resubmitted for approval after incorporating the comments.
IV, e vd Reprs 2q)

For information and record.

CATREL/  fiwfor &g 5

REL-CON  peleased for construction.

Ae/Note:

1. Approval/Comments conveyed herein neither relieve the contractor of his contractual obligations and his responsibilities, weights,
quantities, design details assemble fits, performance particulars and conformity of the supplies with the Indian Statutory Laws as
may be applicable, nor does it limits the purchaser's right under the contract.

2. The approval conveyed vide this letter does not cover the approval of make for sub-vendor items.

B Braferd: e, wic TR 2, FaeR -29, TSAH -122001, (ERATUM) ,GIHTY: 0124-2571700-719
Corporate Office: “Saudamini“, Plot No. 2, Sector-29, Gurugram-122001, (Haryana) Tel.: 0124-2571700-719
Usfigpd Brafer: st -9, pae SiegRiAeT TRAT, dedTRAT WA, 78 faew! -110016. GRUTS: 011-26560112, 26560121, 26564812, 26564892, HIHTETH: L40101DL1989GOI038121

Registered Office: B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi-110016. Tel: 011-26560112, 26560121, 26564812, 26564892, CIN : L40101DL1989G0I1038121
Website: www.powergridindia.com
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COPYRIGHT: THIS DRAWING/INFORMATION IS COPYRIGHT AND PROPERTY OF HARTEK POWER PVT. LTD. IT MUST NOT BE COPIED IN WHOLE OR PART FOR ANY PURPOSE OR DISCLOSED

WITHOUT PRIOR CONSENT OF THE COMPANY.
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Project :-Substation Package SS-116 for augmentation of transformation capacity at 400/220 kV
Nalagarh S/s by 400/220 kV, 1x500 MVA ICT (4th) and augmentation of transformation capacity
at 400/220kV Bikaner-1l1 PS by 400/220kV, 1X500MVA ICT

Equipment:- NALAGARH- OUTDOOR EARTHING LAYOUT SWITCHYARD
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— ! LEGEND:—
} | % _______________ . EXISTING MAIN EARTHMAT /GRID(40 DIA M.S ROD
| |
v vy ¢ | L / : 75X12 G.S FLAT-FARTHING CONDUCTOR
TWO NOS. TREATED Earth PIT ! . )
TO EARTHING GRID 70 EARTHING GRID (NEUTRAL Earthing) a | | . y B : PRESENT MAIN EARTHMAT /GRID(40 DIA M.S ROD
(DISTINCT CONNECTION R B WD ROAD - — — — — Vo 3:75m WIDE RY
TO EARTHING GRID OF 75X12 Gl FLAT CONNECTION ~ (DISTINCT CONNECTION | | //:L
EosTher Comoron  FORRADATOR TAK EARTHNG)  OFTe8is ST Coerian, » [ Z
P | J
—V]_ —V]_ gglz%)gglﬂglﬁATTA%?(NEl\A%CTﬂI(Rll\é) } } % 01. ALL DIMENSIONS ARE IN MM. UNLESS OTHERWISE SPECIFIED.
| | / 02. THE EARTHING SYSTEM INSTALLATION WORK SHALL CONFORM TO THE REQUIREMENTS OF THE EDITIONS
| ‘ / OF THE FOLLOWING STANDARDS/CODES.
TYP. CONNECTION OF EQPT. \ A | % (A) IS 3043
| (B) IEEE STD. 80
| |
WITH WITH MAIN  EARTHMAT | ! / 03. THE DRAWING IS ONLY DIAGRAMMATIC REPRESENTATION OF EARTHING CONDUCTOR LAYOUT.AT ACTUAL
‘ ! / CONDITION CONDUCTOG}} W%L BE ROUTED IN SUCH MANNER SO THAT IT DOES NOT HINDER WITH ANY
| % ! | FOUNDATION BUILDING ETC.
LEGEND - EARTHING MATERIAL [ONLY SUPPLY OF RISERS IN SCOPE OF SIEMENS GIS) ! 7 | | | | 04. GROUNDING MAT (409 MS ROD) TO BE BURIED GENERALLY AT A DEPTH OF 0.6M BELOW FINISH GROUND
oo ! ‘ e — — - — — -\ N\ — — LEVEL.A MINIMUM GROUND COVERAGE OF 300mm SHALL BE PROVIDED BETWEEN THE GROUND MAT CONDUCTOR
1500 LEGEND DESCRIPTION RECOMMENDED MINIMUM CONDUCTOR SIZE AND MATERIAL SUPPLY ! ‘ \ - — — ] - o~ \ - \ /%7 - AND THE BOTTOM OF TRENCHES. UNDERGROUND PIPES ETC.THE GROUND MAT CONDUCTOR SHALL BE ROUTED
hok e B e : crop ! - - - - B IN CASE IT FOULS WITH EQUIPMENT FOUNDATIONS.
— = >COPE ‘ : | | \ \ / 05. AN ADDITIONAL AUXILIARY GRID OF 1500X1500mm COMPRISING OF CLOSELY SPACED (300mmX300mm) 409 MAIN
300 SR Flat Copper - 50x6 mm? | y | ) / CONDUCTORS AT A DEPTH OF 300mm FROM FINISHED GRADE LEVEL SHALL BE PROVIDED BELOW THE OPERATING
—»—W > ) Earthing Grid around GIS (exposed / embeded in floor) E;DEEEZT g? ;giiosgrewagzmg system to be designed by Substation designer for EPC Contractor } } : / Igégglé%rr%g I:]F%CI%HISOﬁi?ﬁRGgéé%DoziﬁéﬁNG INISHED ‘GRADE LEVEL SHALL BE PROVIDED BELOW THE OPERATING
N . - ! - 06. ONE NUMBER 40 DIA 3000 LONG MS EARTH ELECTRODE WITH TEST LINK CI FRAME AND COVER SHALL BE
O & ° (1)| Earthing connection to Circuif Breaker Copper Cable - 2x120 sqmm SIEMENS } } % ﬁRgVISDED TO CONNECT FACH II)IE)IW]EVlé\I COND%CTOGR OCR S%RGE é&RRESTERS CAPACITIVSE VON%TAGE TRANSFORMER LIGHTNING
‘ \ ASTS AND TOWER WITH PEAK ALSO FOR SURGE CAPACITORS & POTENTIAL TRANSFORMER.
O >— e (2) | Earthing connection fo Plinth Steel Structure Copper Cable - 2x120 sg.mm SIEMENS | } % 07. 50mm X6mm MS FLAT SHALL RUN ON THE TOP TIER AND ALL ALONG THE CABLE TRENCHES AND THE SAME WELDED
MO - ) | ‘ / TO EACH OF THE RACKS FURTHER THIS FLAT SHALL BE EARTHED AT BOTH ENDS AND AT AN INTERVAL OF 30M. THE
~___~ e B) Earfhmg connection fo Oufdoor Steel Strucfure [ODDEF Cable - 2x120 Sqmm/ FLAT GI 75x12 Sqmm(Refer NOTE*A) EPC Contractor | | / MS FLAT SHALL BE FINALLY PAINTED WITH TWO COATS OF RED OXIDE PRIMER AND TWO COATS OF POST OFFICE RED
- Con oLt . bl 0 ‘ -\ / OXIDE PRIMER AND TWO COATS OF POST OFFICE RED ENAMEL PAINT.
e (&) | Earfhing connection fo opper table - hlzb sqmm SIEMENS | N 7 08. THE 75mmX12mm G.I FLAT SHALL BE CLAMPED WITH THE EQUIPMENT SUPPORT STRUCTURE AT 1000mm INTERVAL.
o (5)| Connection between main Earthing and Foundation earthing Flat Copper - 50x6 sqmm/ FLAT GI 75x12 sqmm (Refer Note-A) EPC Contractor } S T WDE ROAR — — — — — — — — — }Z/ﬁ 7777777777777 3.75m WIDE RO 09. stL}ILOggggg{)Yh%ziTEA%()E%Nl%gT%)}%\IO\%EEOVéO%%OIEJEI?CTL}%EALL SC%?\ILﬁN%EIT$ONE BY WELDING.THE CONTACT SURFACES SHALL BE
(6) | Conmection between Main grid, Foundation grid & Outdoor grid | Flat Copper - 50x6 sq.mm/ FLAT GI 75x12 sqmm (Refer Note-A) EPC Contractor ! / e 77 10. ALL INDOOR AND OUTDOOR ELECTRICAL EQUIPMENT AND ASSOCIATED NON AIRRENT CARRYING METAL WORKS.SUPPORTING
(N ! L / STRUCTURE FENCE,RAILS SYSTEM NEUTRALS SHALL BE EARTHED BASED ON EQUIPMENT GROUNDING NOTES AND DETAILS.
(7)| Earthing connection to Bonding Plate Flat Copper - 50x6 sqmm/ FLAT GI 75x12 sq.mm (Refer Note-A) SIEMENS | ‘ / 11. EARTHING CONDUCTOR FOR FENCE ALONG BOUNDARY WALL SHALL BE LAID AS CLOSE AS POSSIBLE TO THE BOUNDARY WALL
! ‘ / ALL GATES & EVERY ALTERNATE FENCE POST SHALL BE CONNECTED TO EARTH GRID EARTHING CONDUCTOR SHALL BE
! ‘ / BURIED 2000mm OUTSIDE THE SWITCHYARD FENCE.
| | } 12. EARTHING CONDUCTOR CROSSING ROAD SHALL BE LAID 300mm BELOW ROAD OR GREATER DEPTH.
AUXILIARY EARTHMAT NOTE: | ! % 13. EARTHING CONDN}[JCTOR EMBGEDED IN THg CONCRETE SHALL EIAVE ACPPROX. 50mmMCON%RETE COVérERC. ¢
A:-Bimetallic strip/washer shall be used af junction of dissimilar materigl of earfhing | | ‘/ A e PTS DLACONALL D TR W e R ToE Avy: SHOWR o Nor. e MAIN GROUNDING CONDUCTOR 404 ROD
FOR ISOLATOR (TYP.) | | | | 15. EARTHING CONDUCTOR SHALL BE BURIED 2000mm OUTSIDE THE SWITCHYARD FENCE.ALL THE GATE AND EVERY ALTERNATE
conductor and shall be procured by EPF. | Al POST OF THE FENCE SHALL BE CONNECTED TO EARTHING GRID. THE STONE SPREADING SHALL ALSO BE DONE 2000mm
| | S B — 4 OUTSIDE SWITCHYARD FENCE.THE CRITERION FOR STONE SPREADING SHALL BE FOLLOWED IN LINE WITH REQUIREMENT IN THE
\ | — / SPECIFICATION.
! <] \/ 16. WHETHER SPECIFICALLY SHOWN IN DRAWINGS OR NOT STEEL/RCC COLUMNS METALLIC STAIRS ETC. STALL BE CONNECTED
! | / TO THE NEARBY EARTHING GRID CONDUCTOR BY TWO EARTHING LEADS ELECTRICAL CONTINUITY SHALL BE ENSURED BY BONDING
|
| | ‘ % 17. Eg%cg%EOTl\z?HﬁE}%A}%\ITé{I%G PLEASE REFER DRG. STANDARD EARTHING DETAILS. C/ENG/STD/EARTHINGS IN SECTION SWITCHYARD
‘ .
! | ‘ ‘ ‘ ? 18. FOR EARTHING DETAILS OF INDIVIDUAL EQUIPMEI(\IT/TO M?IN G}}ID AND WELDH\;G/RISER DETAILS.PLEASE REFER TO TECHNICAL
| ‘ ‘ ‘ SPECIFICATION SECTION SWITCHYARD ERECTION (C/ENGG/SPEC/SE REV NO.10).
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LEGEND: -
_______________ : EXISTING MAIN EARTHMAT /GRID(40 DIA M.S ROD
: 75X12 G.S FLAT-EARTHING CONDUCTOR
: PRESENT MAIN EARTHMAT /GRID(40 DIA M.S ROD
NOTES:—

01. ALL DIMENSIONS ARE IN MM. UNLESS OTHERWISE SPECIFIED.

02. THE EARTHING SYSTEM INSTALLATION WORK SHALL CONFORM TO THE REQUIREMENTS OF THE EDITIONS
OF THE FOLLOWING STANDARDS/CODES.
(A) IS 3043

(B) IEEE STD. 80

03. THE DRAWING IS ONLY DIAGRAMMATIC REPRESENTATION OF EARTHING CONDUCTOR LAYOUT.AT ACTUAL
CONDITION CONDUCTOR WILL BE ROUTED IN SUCH MANNER SO THAT IT DOES NOT HINDER WITH ANY
FOUNDATION BUILDING ETC.

04. GROUNDING MAT (40¢ MS ROD) TO BE BURIED GENERALLY AT A DEPTH OF 0.6M BELOW FINISH GROUND
LEVEL.A MINIMUM GROUND COVERAGE OF 300mm SHALL BE PROVIDED BETWEEN THE GROUND MAT CONDUCTOR
AND THE BOTTOM OF TRENCHES. UNDERGROUND PIPES ETC.THE GROUND MAT CONDUCTOR SHALL BE ROUTED
IN CASE IT FOULS WITH EQUIPMENT FOUNDATIONS.

05. AN ADDITIONAL AUXILIARY GRID OF 1500X1500mm COMPRISING OF CLOSELY SPACED (300mmX300mm) 409 MAIN
CONDUCTORS AT A DEPTH OF 300mm FROM FINISHED GRADE LEVEL SHALL BE PROVIDED BELOW THE OPERATING
HANDLE OF EACH ISOLATOR MAIN OPERATING BOX AND EARTH SWITCH OPERATING BOX.THIS GRID SHALL ALSO BE
CONNECTED TO THE MAIN GROUND GRID.

06. ONE NUMBER 40mm DIA 3000mm LONG MS EARTH ELECTRODE WITH TEST LINK CI FRAME AND COVER SHALL BE
PROVIDED TO CONNECT EACH DOWN CONDUCTOR OR SURGE ARRESTERS CAPACITIVE VOLTAGE TRANSFORMER LIGHTNING
MASTS AND TOWER WITH PEAK ALSO FOR SURGE CAPACITORS & POTENTIAL TRANSFORMER.

07. 50mm X6mm MS FLAT SHALL RUN ON THE TOP TIER AND ALL ALONG THE CABLE TRENCHES AND THE SAME WELDED
TO EACH OF THE RACKS FURTHER THIS FLAT SHALL BE EARTHED AT BOTH ENDS AND AT AN INTERVAL OF 30M. THE
MS FLAT SHALL BE FINALLY PAINTED WITH TWO COATS OF RED OXIDE PRIMER AND TWO COATS OF POST OFFICE RED
OXIDE PRIMER AND TWO COATS OF POST OFFICE RED ENAMEL PAINT.

08. THE 75mmX12mm G.I FLAT SHALL BE CLAMPED WITH THE EQUIPMENT SUPPORT STRUCTURE AT 1000mm INTERVAL.

09. ALL GROUND MAT CONNECTION BELOW GROUND LEVEL SHALL BE DONE BY WELDING.THE CONTACT SURFACES SHALL BE
THOROUGHLY CLEANED TO PROVIDE GOOD ELECTRICAL CONTINUITY.

10. ALL INDOOR AND OUTDOOR ELECTRICAL EQUIPMENT AND ASSOCIATED NON AIRRENT CARRYING METAL WORKS.SUPPORTING
STRUCTURE FENCE,RAILS SYSTEM NEUTRALS SHALL BE EARTHED BASED ON EQUIPMENT GROUNDING NOTES AND DETAILS.

11. EARTHING CONDUCTOR FOR FENCE ALONG BOUNDARY WALL SHALL BE LAID AS CLOSE AS POSSIBLE TO THE BOUNDARY WALL
ALL GATES & EVERY ALTERNATE FENCE POST SHALL BE CONNECTED TO EARTH GRID EARTHING CONDUCTOR SHALL BE
BURIED 2000mm OUTSIDE THE SWITCHYARD FENCE.

12. EARTHING CONDUCTOR CROSSING ROAD SHALL BE LAID 300mm BELOW ROAD OR GREATER DEPTH.

13. EARTHING CONDUCTOR EMBEDED IN THE CONCRETE SHALL HAVE APPROX. 50mm CONCRETE COVER.

14. ALL THE EQUIPMENT AND GANTRY STRUCTURES ARE TO BE CONNECTED TO THE MAIN GROUNDING CONDUCTOR 404 ROD
AT TWO POINTS DIAGONALLY OPPOSITE WHETHER THEY ARE SHOWN OR NOT.

15. EARTHING CONDUCTOR SHALL BE BURIED 2000mm OUTSIDE THE SWITCHYARD FENCE.ALL THE GATE AND EVERY ALTERNATE
POST OF THE FENCE SHALL BE CONNECTED TO EARTHING GRID. THE STONE SPREADING SHALL ALSO BE DONE 2000mm
OUTSIDE SWITCHYARD FENCE.THE CRITERION FOR STONE SPREADING SHALL BE FOLLOWED IN LINE WITH REQUIREMENT IN THE
SPECIFICATION.

16. WHETHER SPECIFICALLY SHOWN IN DRAWINGS OR NOT STEEL/RCC COLUMNS METALLIC STAIRS ETC. STALL BE CONNECTED
s - TO THE NEARBY EARTHING GRID CONDUCTOR BY TWO EARTHING LEADS ELECTRICAL CONTINUITY SHALL BE ENSURED BY BONDING

: 17. FOR DETAIL EARTHING PLEASE REFER DRG. STANDARD EARTHING DETAILS. C/ENG/STD/EARTHINGS IN SECTION SWITCHYARD
\\\\\\\\\\\\\\\‘V ERECTIONREVNO.lO

18. FOR EARTHING DETAILS OF INDIVIDUAL EQUIPMENT TO MAIN GRID AND WELDING/RISER DETAILS.PLEASE REFER TO TECHNICAL
SPECIFICATION SECTION SWITCHYARD ERECTION (C/ENGG/SPEC/SE REV NO.10).

19. THE EARTH MAT OF 220Kv GIS IS EXISTING.

e

EARTHING BILL OF QUANTITIES

| S.No. |[EQPT. DESCRIPTION UNITS| QTY. REMARKS
|
| 75X12 G.I FLAT-EARTHING CONDUCTOR -
. |——| (ABOVE GROUND RISER) MTR | 700 (*)
|
5 | —— |40 MM MS ROD FOR MAIN EARTHMAT MTR.| 00 | (NA)EXISTING
|
|
(RISER FROM MAIN EARTHMAT (40 MM DIA MS ROD)
4, 40 MM MS ROD (AUXILIARY MAT FOR ISOLATOR) wTR.| =00 (*)
. 40 MM MS ROD . RE-INSTALLATION AS EXISTING
. —_— TR. 300 EARTHMAT GRID DAMAGED DURING
(MAIN EARTHMAT FOR ICT-4 (40 MM DIA MS ROD) D e
s 40 MM DIA 3MTR LONG MS ROD ELECTRODE Nos. | o8 "
= | WITH UNTREATED PIT
v 40 MM DIA 3MTR LONG GI PIPE ELECTRODE NOS 02 «
' @ WITH TREATED PIT ) ( )
8. 50X6 MM GI FLAT (MOM,BMK,JB,PANEL) MTR.| 350 (*)
9. 50X6 MM MS FLAT ( CABLE TRENCH EARTHING) |MTR.| 150 (*)

*EARTHING CONDUCTOR PROVIDED BY M/S HARTEK UNDER
"ERECTION HARDWARE” LINE ITEM OF BPS

REFERENCE DRAWINGS:
1. ELECTRICAL LAYOUT PLAN DRAWING NUMBER: TR202308-1002103-SS1907—-ELECT-LAY REV-06

LEGEND - EARTHING MATERIAL (ONLY SUPPLY OF RISERS IN SCOPE OF SIEMENS GIS)

LEGEND DESCRIPTION RECOMMENDED MINIMUM CONDUCTOR SIZE AND MATERIAL P /;LE{ CLIENT; POWER GRID CORPORATION OF INDIA LIMITED

Flat Copper - 50x6 mm®

Connection fo outdoor earthing system fo be designed by Substation designer for cPL Confractor PROJECT : SUBSTAT|ON PACKAGE FOR SS'1 16 FOR AUGMENTAT|ON

fault level of 50kA for 1 Sec

OF TRANSFORMATION CAPACITY AT 400 / 220 KV
2120 sqmm S NALAGARH S/s BY 400 /200 KV, 1X500 MVA ICT (4th) AND
2x120 sg.mm SIEMENS

€ (3)| Earthing connecfion fo Outdoor Steel Sftructure Copper Cable - 2x120 sg.mm/ FLAT GI 75x12 sq.mm (Refer Note-A) FPC Contract AUGMENTATlON OF TRANSFORMATION CAPACITY AT
- - q* q* o 400/220KV BIKANER-II PS BY 400/220KV, 1X500MVA ICT
.- (4) | Earfthing connection fo LCC Copper Cable - 1x120 sgmm X 2 SIEMENS

e (5) | Lonnection befween main £arthing and Foundafion earfhing ~lat Copper - 50x6 sqgmm/ FLAT Gl 75x12 sqgmm (Refer Note-A) EPC Confractar ICEJICD)(ID\ITRACTOR: HARTEK POWER PRlVATE L”V”TED

@ (6) | Connecfion befween Main grid, Foundation grid & Oufdoor grid ~lat Copper - 50x6 sgmm/ FLAT Gl 75x12 sgmm (Refer Note-A) EPC Confractor

Farthing Grid around GIS (exposed / embeded in floor]

e (1) | Earthing connection to Circuit Breaker Copper Cable

® (2) | Earthing connection o Plinth Steel Structure Copper Cable

DATE NAME
DRAWN 27-02-2025 | AS

CRECKED | 21022025 RK ' DRGTITLE. NALAGARH- OUTDOOR EARTHING
APPROVED 27-02-2025 = KA LAYOUT SWITCHYARD

‘ | | ‘ ‘ ‘ - ‘ ‘ PROJECT SITE CORDINATES
A-Bimetallic strip/washer shall be used at junction of dissimilar material of earfthing

conductor and shall be procured by EPF

e (7) | Earthing connection fo Bonding Plafe ~lat Copper - 50x6 sqgmm/ FLAT Gl 75x12 sgmm (Refer Note-A) SIEMENS

NO TE

SCALE : NTS
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