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(A GOVERNMENT OF INDIA ENTERPRISE)

GRANT OF 400KV AND 220KV BAYS TO RE GENERATORS (6x220KV LINES + 220kV & 400KV BUS SECTION)

TRANSMISSION SYSTEM FOR EVACUATION OF POWER FROM REZ UNDER PHASE-III PART E1

TRANSMISSION SYSTEM FOR EVACUATION OF POWER FROM REZ UNDER PHASE-III PART E2

FUURE/EXISTING

LEGENDS:

NOTES:
1. AS PER "CEA MANUAL ON TRANSMISSION PLANNING CRITERIA 2013", BUS SECTIONALIZER IS TO BE CONSIDERED AFTER 8 NOS. OF 220KV FEEDERS. ACCORDINGLY, 2 SETS OF 220KV BUS SECTIONALIZER BAYS HAS BEEN CONSIDERED UNDER

"GRANT OF 400 & 220KV BAYS TO RE GENERATORS AT FATEHGARH-III" AGAINST 1 SET MENTIONED IN MOP OM DTD-01.12.0221.

2. THIS DRAWING HAS BEEN PREPARED BASED ON THE FUTURE SCOPE MENTIONED IN RFP DOCUMENT FOR ESTABLISHMENT OF 400/220KV FATEHGARH-III PS (ERSTWHILE RAMGARH-II PS), UNDER RAJASTHAN SEZ PH II PART-A SCHEME THROUGH
TBCB ROUTE, TO BE READ IN CONJUNCTION WITH CTUIL EMAILS DTD-18.10.2021, 16.12.2021, 20.12.2021 & 17.01.2022 WHEREIN THE ORIGINALLY SPECIFIED FUTURE SCOPE HAVE BEEN MODIFIED TO ACCOMMODATE BESS AND STATCOM AT
FATEHGARH-III PS SUBSTATION.

3. ALL DIMENSIONS ARE IN mm
4. DESTINATION OF FEEDERS MARKED AS FUTURE ARE INDICATIVE ONLY.
5.  LOCATIONS OF ROADS, RAIL CUM ROAD, RAIL TRACKS INSIDE THE SUBSTATION ARE TENTATIVE AND SHALL BE FINALIZED DURING DETAILED ENGINEERING

GRANT OF 400KV AND 220KV BAYS TO RE GENERATORS (3x400KV LINES)

IMPLEMENTATION OF 400KV BAYS FOR RE GENERATORS AT FATEHGARH-3 ( ERSTWHILE RAMGARH-II PS)

SCOPE OF WORKS UNDER SS87

SCOPE OF WORKS UNDER SS88

----- SCOPE OF WORKS UNDER SS86
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100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)-MAIN

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)-MAIN RING

COMMUNICATION LEGEND:-

REV.SH.NO.

TOTAL SH

SCALE

TITLE :

PROJECT : ESTABLISHMENT OF 400/220KV SS AT RAMGARH II 

PO DATE :

POWERGRID CORP. OF INDIA LIMITED

g GE T&D India Ltd.

Grid Automation-Pallavaram India

CUSTOMER. :

31.08.2021

PO NO. : LOA/PGCIL/RAMGARH PACKAGE/CRP-SAS/G

NA

C01

04

400kV SYSTEM ARCHITECTURE

A

1.   FOR BUSBAR PROTECTION CENTRAL UNIT WILL COMMUNICATE

TO ITS PERIPHERAL UNIT DIRECTLY ON OPTICAL FIBRE ON STAR TROPOLOGY.

(FOR DETAILS ON COMMUNICATION OF B/B PROT. REFER SH. 03 & 04) 100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)-REDUNDANT

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)-REDUNDANT RING

COAXIAL CABLE (GPS LINK)

RJ45 100 MBPS ETHERNET CABLE 

4SPR-1

EFS-4K1B

400kV LINE-1 
BAY-401

P444

IP : 

21M1

400kV TIE (LINE-1 + BR-1)
BAY-402

400kV BUS REACTOR-1 
BAY-403

4R1A 4R1B

4R3A 4R3B

4R2

EFS-4K1A =4R2

LIU-4K1A

400kV LINE-2
BAY-404

400kV TIE (LINE-2 + ICT-1)
BAY-405

400/220kV ICT-1
BAY-406

4R4A 4R4B

4R6A 4R6B

4R5

4SPR-2

400kV LINE-3
BAY-407

400kV TIE (LINE-3 + ICT-2)
BAY-408

400/220kV ICT-2
BAY-409

4R7A 4R7B

4R9A 4R9B

4R8

RTCC FOR ICT-3(BAY-412)

LIU-4K1C LIU-4K2C

400kV LINE-4
BAY-410

400kV TIE (LINE-4 + ICT-3)
BAY-411

400/220kV ICT-3
BAY-412

4R10A 4R10B

4R12A 4R12B

4R11

400kV BUS REACTOR-2
BAY-413

400kV TIE (BR-2 + ICT-4)
BAY-414

400/220kV ICT-4
BAY-415

4R13A 4R13B

4R15A 4R15B

4R14

4SPR-3

=4R2

=4R2

EFS-4K1DEFS-4K1C =4R5

LIU-4K1B

=4R5

=4R5

EFS-4K2BEFS-4K2A =4R8

LIU-4K2A

=4R8

=4R8

EFS-4K2DEFS-4K2C =4R11

LIU-4K2B

=4R11

=4R11

EFS-4K3BEFS-4K3A =4R14

LIU-4K3A

=4R14

=4R14

400kV BUSBAR

4BB1 4BB2

P743PUA

D6021M2

C264

IP : 

BCU

P743PUB

C264

IP : 

BCU

P74350BF

P64387R

C264

IP : 

BCU

P743PUA

P14164R

P44221R

P743PUB

P44421M1

P743PUA

D6021M2

C264

IP : 

BCU

P743PUB

C264

IP : 

BCU

P74350BF

C264

IP : 

BCU

P74350BF

C264

IP : 

BCU

P74350BF

C264

IP : 

BCU

P74350BF

P64587T

P44321/67H

C264

IP : 

BCU

P743PUA

P44421M1

P743PUA

D6021M2

C264

IP : 

BCU

P743PUB

P44421M1

P743PUA

D6021M2

C264

IP : 

BCU

P743PUB

P64387R

C264

IP : 

BCU

P743PUA

P14164R

P44221R

P743PUB

P64587T

P44321/67H

C264

IP : 

BCU

P743PUA

P64587T

P44321/67H

C264

IP : 

BCU

P743PUA

P64587T

P44321/67H

C264

IP : 

BCU

P743PUA

*ONLINE DGA
DGA

*OPTICAL SEN.
FOS

*MOI REM. SYS.
ODS

400kV ICT-1
BAY-406

*EFS

*LIU
*CMB

*ONLINE DGA
DGA

*OPTICAL SEN.
FOS

*MOI REM. SYS.
ODS

400kV ICT-2
BAY-409

*EFS

*LIU
*CMB

*ONLINE DGA
DGA

*OPTICAL SEN.
FOS

*MOI REM. SYS.
ODS

400kV ICT-3
BAY-412

*EFS

*LIU
*CMB

P64264

P14167IV

P743PUB

P64264

P14167IV

P743PUB

P64264

P14167IV

P743PUB

P64264

P14167IV

P743PUB

P74187CUA

P141BVT1

P141BVT2

P743##PU16A

P743##PU16B

P74187CUB

P743##PU18A

P743##PU18B

P743##PU19A

P743##PU19B

P743##PU21A

P743##PU21B

4BB3

P743##PU22A

P743##PU22B

P743##PU24A

P743##PU24B

P743##PU25A

P743##PU25B

P743##PU27A

P743##PU27B

P743##PU28A

P743##PU28B

P743##PU29A

P743##PU29B

4BB4

LIU-4K3B
=4BB1

EFS-4K3C

P1

*ONLINE DGA
DGA

*OPTICAL SEN.
FOS

*MOI REM. SYS.
ODS

400kV ICT-4
BAY-415

*EFS

*LIU
*CMB

=4BB1

3. ## THE FUTURE BAYS PU'S WILL BE SHIFTED TO THE RESPECTIVE BAY

PROTECTION PANEL ONCE THE RESPECTIVE FUTURE BAY IS COMMISIONED.

2. * SUPPLY OF DGA, FOS, ODS & EFS,LIU (IN CMB) ARE PART OF ICT PACKAGE.
ONLY INTEGRATION  WITH SAS IN GE SCOPE.

4. ** SUPPLY OF RTCC WITH FO PORT IS IN ICT SUPPLIER PACKAGE.

**RTCC

ONLY INTEGRATION WITH  SAS IN GE SCOPE. 

NOTE:-

LIU-2K1A
TO

=AUX1

GPS

INV-1

ANTENNA

: :

TDU

LIU-N1

IP : 

SERVER-MAIN
IP1 : 

HMI-1
IP : 

HMI-2
IP : 

DR/EWS
IP : 

LIU-2K4A
FROM

P3

RLDC LINK-1 ON
IEC 60870-5-104 

NTAMC LINK-1 ON
IEC 60870-5-104
(COMMUNICATION LINK / 
CH. NOT IN GE SCOPE) 

RL
D

C
M

N
TA

M
C

 
BN

TA
M

C
 

RLDC LINK-1 ON
IEC 60870-5-104 

NTAMC LINK-1 ON
IEC 60870-5-104
(COMMUNICATION LINK / 
CH. NOT IN GE SCOPE) 

RT
A

M
C

RT
A

M
C

P2 INV-2

=NWP1 =NWP2

CONTROL ROOM{SAS PANEL-1(NWP1) & SAS PANEL-2(NWP2)}

EFS-N1 EFS-N2

EFS-SB1 EFS-SB2

BUSBAR CENTRAL UNIT87CU

21R

64R

87R

MAIN-1 DISTANCE PROTECTION21M1 

MAIN-2 DISTANCE/DIFFERENTIAL PROTECTION21M2 /87M2

REACTOR DIFFERENTIAL PROTECTION

REACTOR REF PROTECTION

REACTOR BACKUP IMPEDANCE PROTECTION

ICT DIFFRENTIAL PROTECTION87T

BVT2 BUS-2 VT MONITORING

ICT RESTRICTED EARTH FAULT PROTECTION64

TIE BREAKER FAILURE PROTECTION50BF

1

2

4

3

5

6

RELAY DESCRIPTION S. No.

7

8

9

10

11

PU PERIPHARAL UNIT

12

BACKUP IMPEDANCE/HV O/C & E/F PROTECTION21/67H

13

67IV IV O/C & E/F PROTECTION

PROTECTION LEGEND:-

C264

IP : 

BCU
SERVER-STANDBY GTW2

IP : 

RT2

RL
D

C
M

N
TA

M
C

 
BN

TA
M

C
 

GTW1
IP : 

RT1

LIU-4K2D LIU-4K3C

SHEET:02

SHEET:02

AUXILLARY BULIDING

=AUX2

LIU-B1

LIU-B2

10.22.91.1
10.22.91.4

10.22.91.5172.16.1.104172.16.1.103

10.22.91.21

10.22.91.101

10.22.91.32

10.22.91.33

10.22.91.31

10.22.91.35

10.22.91.36

10.22.91.34

10.22.91.38

10.22.91.39

10.22.91.37

10.22.91.41

10.22.91.42

10.22.91.40 10.22.91.43

10.22.91.44

10.22.91.45

10.22.91.3

10.22.91.100

IP : 10.22.91.103

IP : 10.22.91.102

IP : 10.22.91.104

IP : 10.22.91.105

IP : 10.22.91.106

IP : 10.22.91.109

IP : 10.22.91.107

IP : 10.22.91.108

IP : 10.22.91.110

IP : 10.22.91.111

IP : 10.22.91.113

IP : 10.22.91.112

IP : 10.22.91.114

IP : 10.22.91.115

IP : 10.22.91.116 IP : 10.22.91.117

IP : 10.22.91.119

IP : 10.22.91.121

IP : 10.22.91.120

IP : 10.22.91.118

IP : 10.22.91.122

IP : 10.22.91.124

IP : 10.22.91.123

IP : 10.22.91.125

IP : 10.22.91.133

IP : 10.22.91.135

IP : 10.22.91.126 IP : 10.22.91.137

IP : 10.22.91.138

IP : 10.22.91.140

IP : 10.22.91.127

IP : 10.22.91.129

IP : 10.22.91.128

IP : 10.22.91.130

IP : 10.22.91.132

IP : 10.22.91.131 IP : 10.22.91.142

IP : 10.22.91.141

IP : 10.22.91.139

IP : 10.22.91.143

IP : 10.22.91.144

IP : 10.22.91.147

IP : 10.22.91.145

IP : 10.22.91.146

IP : 10.22.91.148

IP : 10.22.91.149

IP : 10.22.91.156

IP : 10.22.91.158

IP : 10.22.91.159

IP : 10.22.91.157

IP : 10.22.91.150

IP : 10.22.91.152

IP : 10.22.91.154

IP : 10.22.91.151

IP : 10.22.91.153

IP : 10.22.91.155

IP : 10.22.91.134

IP : 10.22.91.136

IP : 10.22.94.109

IP :10.22.94.102

IP :10.22.94.103

IP :10.22.94.104

IP :10.22.94.106

IP :10.22.94.107

IP :10.22.94.108

IP :10.22.94.110

IP :10.22.94.111

IP :10.22.94.112

IP :10.22.94.114

IP :10.22.94.115

IP :10.22.94.116

IP :192.168.1.1 IP :192.168.1.2

IP :192.168.1.3 IP :192.168.1.4

IP :192.168.1.5 IP :192.168.1.6 IP :192.168.1.7 IP :192.168.1.8 IP :192.168.1.9 IP :192.168.1.10 IP :192.168.1.11 IP :192.168.1.12 IP :192.168.1.13 IP :192.168.1.14 IP :192.168.1.15

172.16.1.101IP2 : 
IP1 : 10.22.91.2

172.16.1.102IP2 : 

**RTCC

IP : 10.22.94.113

RTCC FOR ICT-1(BAY-406)

**RTCC

IP : 10.22.94.101

**RTCC

IP : 10.22.94.105

RTCC FOR ICT-4(BAY-415)RTCC FOR ICT-2(BAY-409)

B

C264

IP : 

BCUT

10.22.91.23

C264

IP : 

BCU

10.22.91.22

C264

IP : 

BCUT

10.22.91.24

C
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100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)-MAIN

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)-MAIN RING

REV.SH.NO.

TOTAL SH

SCALE

TITLE :

PROJECT : ESTABLISHMENT OF 400/220KV SS AT RAMGARH II 

PO DATE :

POWERGRID CORP. OF INDIA LIMITED

g GE T&D India Ltd.

Grid Automation-Pallavaram India

CUSTOMER. :

31.08.2021

PO NO. : LOA/PGCIL/RAMGARH PACKAGE/CRP-SAS/G

NA

C02

04

220kV SYSTEM ARCHITECTURE

A

100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)-REDUNDANT

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)-REDUNDANT RING

2SPR-1

EFS-2K1B

220kV LINE-1 
BAY-201

P444

IP : 

21M1

2R1A 2R1B

EFS-2K1A =2R3

LIU-2K1A

=2R3

=2R3

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV LINE-2
BAY-202

P444

IP : 

21M1

2R2A 2R2B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV BUS COUPLER
BAY-203

C264

IP : 

BCU

2R3

P743

IP : 

PU

220kV LINE-3
BAY-204

P444

IP : 

21M1

2R4A 2R4B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

2SPR-2

EFS-2K2BEFS-2K2A =2R5

LIU-2K2A

=2R5

=2R5

220kV LINE-4
BAY-206

P444

IP : 

21M1

2R6A 2R6B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV LINE-5
BAY-208

P444

IP : 

21M1

2R8A 2R8B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV ICT-1
BAY-205

C264

IP : 

BCU

2R5

P743

IP : 

PU

220kV ICT-2
BAY-207

C264

IP : 

BCU

2R7

P743

IP : 

PU

2SPR-3

EFS-2K4BEFS-2K4A

LIU-2K3A
=2R9

220kV LINE-6
BAY-210

P444

IP : 

21M1

2R10A 2R10B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV LINE-7
BAY-212

P444

IP : 

21M1

2R12A 2R12B

L90

IP : 

87M2

P743

IP : 

PUC264

IP : 

BCU

220kV TBC
BAY-209

C264

IP : 

BCU

2R9

P743

IP : 

PU

220kV ICT-3
BAY-211

C264

IP : 

BCU

2R11

P743

IP : 

PU

2SPR-4

LIU-2K4A

220kV BUSBAR

P741

IP : 

87CU

2BB1

P141

IP : 

BVT2

220kV ICT-4
BAY-213

C264

IP : 

BCU

2R13

P743

IP : 

PU

P743##PU14

P743##PU15

LIU-4K3B
FROM

LIU-N1
TO

EFS-4K1A 16FX

ETHERNET SWITCH USED PORTS SPARE PORTS TOTAL PORTS S. No.

1 11FX 5FX

EFS PORT TABLE:-

EFS-4K1B 16FX2 10FX 6FX

EFS-4K1C 16FX3 12FX 4FX

EFS-4K1D 16FX4 11FX 5FX

EFS-4K2A 16FX5 12FX 4FX

EFS-4K2B 16FX6 11FX 5FX

EFS-4K2C 16FX7 12FX 4FX

EFS-4K2D 16FX8 11FX 5FX

9 EFS-4K3A 16FX

10

13FX 3FX

EFS-4K3B 16FX

11

11FX 5FX

EFS-4K3C 16FX12FX 4FX

EFS-2K1A 16FX12 9FX 7FX

EFS-2K1B 16FX13 9FX 7FX

EFS-2K2A 16FX14 9FX 7FX

EFS-2K2B 16FX15 9FX 7FX

16 EFS-2K3A 16FX

17

9FX 7FX

EFS-2K3B 16FX

18

9FX 7FX

EFS-2K4A 16FX10FX 6FX

20 EFS-N1 12TX+6FX6TX+5FX 6TX+1FX

21 EFS-N2 12TX+6FX7TX+5FX 5TX+1FX

22 EFS-SB1 8TX7TX 1TX

23 EFS-SB2 8TX7TX 1TX

SHEET:01

SHEET:01

EFS-2K3BEFS-2K3A =2R9 =2R9

=2R11

=2R11 =2R11

19 EFS-2K4B 16FX10FX 6FX

10.22.92.31

10.22.92.32

10.22.92.33

10.22.92.34

10.22.92.35

10.22.92.36

10.22.92.37

10.22.92.38

10.22.92.39

10.22.92.40

10.22.92.41

10.22.92.42

10.22.92.43

10.22.92.101 10.22.92.102

10.22.92.103

10.22.92.105

10.22.92.106

10.22.92.104

10.22.92.107

10.22.92.108 10.22.92.109

10.22.92.110

10.22.92.111

10.22.92.112 10.22.92.113

10.22.92.114

10.22.92.115

10.22.92.116

10.22.92.119

10.22.92.117

10.22.92.118

10.22.92.120 10.22.92.121

10.22.92.122

10.22.92.123

10.22.92.124 10.22.92.125

10.22.92.126

10.22.92.127

10.22.92.128

10.22.92.129

IP :192.168.1.16 IP :192.168.1.17 IP :192.168.1.18 IP :192.168.1.19 IP :192.168.1.20 IP :192.168.1.21 IP :192.168.1.22 IP :192.168.1.23

B

C
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100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)

REV.SH.NO.

TOTAL SH

SCALE

TITLE :

PROJECT : ESTABLISHMENT OF 400/220KV SS AT RAMGARH II 

PO DATE :

POWERGRID CORP. OF INDIA LIMITED

g GE T&D India Ltd.

Grid Automation-Pallavaram India

CUSTOMER. :

31.08.2021

PO NO. : LOA/PGCIL/RAMGARH PACKAGE/CRP-SAS/G

NA

C03

04

400kV BUSBAR ARCHITECTURE

A

LIU-4BBA
4BB1

P741CUA

LIU-4BBB
4BB2

P743PUB

P743PUB

400kV BR-2

400/220kV ICT-4

4SPR-3

P741CUB

P743PUA

P743PUA

400kV BR-2

400/220kV ICT-4

400KV (BR-2+TIE+ICT-4)

4BB1 4BB2

LIU-4K1D
4R24SPR-1

P743PUA P743PUA

P743PUA P743PUA

P743PUB P743PUB

P743PUB P743PUB

400kV LINE-1

400kV BR-1

400kV LINE-1

400kV BR-1

400kV LINE-2

400kV ICT-1

400kV LINE-2

400kV ICT-1

400KV (LINE-1+TIE+BR-1) 400KV (LINE-2+TIE+ICT-1)

4R5
LIU-4K1E LIU-4K2E

4R84SPR-2

P743PUA P743PUA

P743PUA P743PUA

P743PUB P743PUB

P743PUB P743PUB

400kV LINE-3

400kV ICT-2

400kV LINE-3

400kV ICT-2

400KV (LINE-3+TIE+ICT-2) 400KV (LINE-4+TIE+ICT-3)

4R11
LIU-4K2F

400kV LINE-4

400kV ICT-3

400kV LINE-4

400kV ICT-3

B

C
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REV.SH.NO.

TOTAL SH

SCALE

TITLE :

PROJECT : ESTABLISHMENT OF 400/220KV SS AT RAMGARH II 

PO DATE :

POWERGRID CORP. OF INDIA LIMITED

g GE T&D India Ltd.

Grid Automation-Pallavaram India

CUSTOMER. :

31.08.2021

PO NO. : LOA/PGCIL/RAMGARH PACKAGE/CRP-SAS/G

NA

C04

04

220kV BUSBAR ARCHITECTURE

A

LIU-2K1B
=2R32SPR-1

P743PU

P743PU

LIU-2BBA
=2BB1

P741CU

220kV LINE-1

220kV BC

2SPR-3

LIU-2K2B
=2R4A2SPR-2

P743PU

P743PU

P743PU

P743PU

220kV ICT-1

220kV LINE-4

220kV ICT-2

220kV LINE-5

LIU-2K4B
=2R10A2SPR-4

P743PU P743PU

P743PU P743PU

220kV ICT-3

220kV LINE-6

220kV ICT-4

220kV LINE-7

LIU-2BBB
=2BB1

P743PU

220kV TBC

2BB1

100MBPS FIBRE OPTIC PATCH CORD (MULTIMODE)

6 CORE ARMOURED FIBRE OPTIC CABLE (MULTIMODE)

P743PU

220kV LINE-2

P743PU

220kV LINE-3

B

C
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