
401-89A

401-CT

401-89B

P1

P2

401-89AE1

401-52CB (PIR)

401-89BE

403-89B

403-89A

403-CT

402-89B

402-52CB (PIR+CSD)

402-CT

402-89A

P2

P1

402-89BE

402-89AE

403-89BE

403-52CB (CSD)

403-89AE1

403-89TR

403-89TRE

403-LA

4-BUS-2 CVT

4-BUS-1 CVT

401-LA

401-WT
(IN 2 PH.)

401-CVT

401-89L
401-89LE

404-89A

404-CT

404-89B

404-89AE

404-52CB (PIR)

404-89BE

406-89B

406-89A

406-CT

405-89B

405-52CB (PIR+CSD)

405-CT

405-89A

405-89BE

405-89AE

406-89BE

406-52CB (CSD)

406-89AE

404-LA

404-WT
(IN 2 PH.)

404-CVT

404-89L
404-89LE

407-89A

407-CT

407-89B

407-89AE

407-52CB (PIR)

407-89BE

409-89B

409-89A

409-CT

408-89B

408-52CB (PIR+CSD)

408-CT

408-89A

408-89BE

408-89AE

409-89BE

409-52CB (CSD)

409-89AE

125MVAr BR

409-89BR
409-89BRE
409-LABR

400kV BCT
P2

P1

400kV BCT
P1

P2

407-LA

407-WT
(IN 2 PH.)

407-CVT

407-89L
407-89LE

410-89A

410-CT

410-89B

410-89AE

410-52CB (PIR)

410-89BE

412-89B

412-89A

412-CT

411-89B

411-52CB (PIR+CSD)

411-CT

411-89A

411-89BE

411-89AE

412-89BE

412-52CB (CSD)

412-89AE

125MVAr BR

412-89BR
412-89BRE
412-LABR

400kV BCT
P2

P1

400kV BCT
P1

P2

410-LA

410-WT
(IN 2 PH.)

410-CVT

410-89L
410-89LE

500MVA 
400/220/33kV

400kV BCT
P2

P1

220kV BCT
P1

P2

406-89TR

406-89TRE

406-LA

500MVA 
400/220/33kV

400kV BCT
P2

P1

220kV BCT
P1

P2

403-89AE2

401-89AE2

400 kV BUSBAR-I, 4000A,
63kA FOR 1Sec

400 kV BUSBAR-II, 4000A,
63kA FOR 1Sec

P2

P1
205-CT

205-89L

205-52CB

205-89LE1

205-89LE2

205-89C

205-89A

205-89AE

205-89B

205-LA

P2

P1
207-CT

207-89L

207-52CB

207-89LE1

207-89LE2

207-89C

207-89A

207-89AE

207-89B

207-LA

P2

P1
203-CT

203-89L

203-52CB

203-89LE1

203-89LE2

203-89C

203-89A

203-89AE

203-89B

(IN 1 PH.)
203-WT

203-CVT

203-LA

P2

P1
201-CT

201-89L

201-52CB

201-89LE1

201-89LE2

201-89C

201-89A

201-89AE

201-89B

(IN 1 PH.)
201-WT

201-CVT

201-LA

CB

202-89L

P1

P2

202-52

202-89LE1

202-89LE2

202-89C

202-89A

202-89AE

202-89B

202-CT

202-LA

200MVA 
220/132kV

220kV BCT
P2

P1

1320kV BCT
P1

P2

CB

204-89L

P1

P2

204-52

204-89LE1

204-89LE2

204-89C

204-89A

204-89AE

204-89B

204-CT

204-LA

200MVA 
220/132kV

220kV BCT
P2

P1

1320kV BCT
P1

P2

CB

206-89L

206-52

206-89LE1

206-89LE2

206-89A

206-89AE

206-89B

P1

P2
206-CT

208-89A

P1

P2

208-89AE1

208-89AE2

208-89B
208-89BE1

208-89BE2

CB
208-52

208-CT

105-LA

P2

P1
105-CT

220 kV MAIN BUS-I, 3000A,50kA,1Sec

220 kV MAIN BUS-II, 3000A,50kA,1Sec

220 kV MAIN BUS-II, 3000A,50kA,1Sec

220 kV TRANSFER BUS,
1600A,50kA,1Sec

220 kV TRANSFER BUS, 1600A,50kA,1Sec

132 kV MAIN BUS, 2000A, 40kA FOR 1 SEC

132 kV TRANSFER BUS, 1250A, 40kA FOR 1 SEC

CB

105-89L

105-52

105-89T (TDM)

105-89M

105-89LE1

106-LA

P1

P2
106-CT

CB

106-89L

106-52

106-89T (TDM)

106-89M

106-89LE1

CB

102-89L

102-52

102-89T (TDM)

102-89M

102-89LE1

P1

P2
102-CT

(IN 1 PH.)
102-WT

102-CVT

102-LA

CB

101-89L

101-52

101-89T (TDM)

101-89M

101-89LE1

P1

P2
101-CT

(IN 1 PH.)
101-WT

101-CVT

101-LA

CB
104-52

104-89T

104-89M

P1

P2
104-CT

CB

103-89L

103-52

103-89T (TDM)

103-89M

103-89LE1

P1

P2
103-CT

(IN 1 PH.)
103-WT

103-CVT

103-LA

CB

107-89L

107-52

107-89T (TDM)

107-89M

107-89LE1

P1

P2
107-CT

(IN 1 PH.)
107-WT

107-CVT

107-LA

400kV LINE FEEDER-1 400kV LINE FEEDER-2 400kV LINE FEEDER-3 400kV LINE FEEDER-4

P1

P2

P2

P1

500MVA 
400/220/33kV

400kV BCT P2
P1

220kV BCT P1
P2

125MVAr BR

400kV BCT
P2
P1

400kV BCT
P1
P2

2-BUS CVT A

2-BUS CVT B

BUS SECTION-I BAY

BUS SECTION-II BAY

C
B

P1 P2

P1 P2

P2

P1

P1

P2

200MVA 
220/132kV

P2
P1

P1
P2

P1

P2

P1

P2

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P1 P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

P2

P1

220kV LINE FEEDER-1 220kV LINE FEEDER-2

ICT-1 ICT-2

ICT-1 ICT-2

NIGLOK PS – GOGAMUKH PS

1-BUS CVT

630kVA AUX. 

72.5kV VT

72.5kV CT

72.5kV CB

72.5kV ISO

TO 415V MSB

33/0.433kV

LT TRAFO 1.

FROM 400/220 kV ICT

TO 415V MSB

33kV SEB SUPPLY
FROM

30kV LA

33kV ISO

33kV HG FUSE

630kVA AUX. 
33/0.433kV

LT TRAFO 2

420 kV CT (3000A) CORE DETAILS :

CORE
NO APPLICATION CURRENT

RATIO
OUTPUT

BURDEN(VA)
ACCURACY

CLASS
MIN. KNEE

POINT 
VOLT. (V)

MAX. CT
S.W.R

MAX. EXCITING
CURRENT AT

KPV (mA)

01
BUS

DIFFERENTIAL,
CHECK

- PX

(ohm)

02
BUS

DIFFERENTIAL,
MAIN

- PX

03 METERING 20 0.2S
3000 /
2000 / - -
500 / 1

20

20

04 0.2S

05
TRAFO.

BACKUP / LINE
PROTECTION

- PX

06
TRAFO.

DIFF./ LINE
PROTECTION

- PX
3000 /
2000 /

500

15/
10/
2.5

20 on 3000/1 TAP
30 on 2000/1 TAP
120 on 500/1 TAP

METERING

3000 /
2000 /
500 / 1

3000 /
2000 /
500 / 1

3000 /
2000 /
500 / 1

3000 /
2000 /
500 / 1

3000 /
2000 /
500 / 1

20
20

20
-

3000 /
2000 /

500

3000 /
2000 /

500

3000 /
2000 /

500

-

15/
10/
2.5

15/
10/
2.5

15/
10/
2.5

20 on 3000/1 TAP
30 on 2000/1 TAP
120 on 500/1 TAP

20 on 3000/1 TAP
30 on 2000/1 TAP
120 on 500/1 TAP

20 on 3000/1 TAP
30 on 2000/1 TAP
120 on 500/1 TAP

-
-

-

-
-

-

NOTE : 1. PROTECTION CORES SHALL BE OF ACCURACY CLASS PX AS PER IEC 61869.
2. METERING CORE SHALL BE OF ACCURACY CLASS 0.2S AS PER IEC: 61869.

NOTE:

220kV CT (1600A) CORE DETAILS :

CORE
NO APPLICATION CURRENT

RATIO
OUTPUT

BURDEN(VA)
ACCURACY

CLASS
MIN. KNEE

POINT 
VOLT. (V)

MAX. CT
S.W.R

MAX. EXCITING
CURRENT AT

KPV (mA)

01
BUS

DIFFERENTIAL,
CHECK

-

(ohm)

02
BUS

DIFFERENTIAL,
MAIN

03 METERING 20 0.2S - -

04
TRANSF

BACKUP / LINE
PROTECTION

05
TRANSF

DIFF. / LINE
PROTECTION

1600/800 1600/800 8/4
25 on 1600/1 tap & 

-

WITH 120% EXTENDED CURRENT RATING ( FOR LINE, ICT & TBC BAY) :

-

-

-

/1

1600/800
/1

1600/800
/1

1600/800
/1

1600/800
/1

PX

PX

PX

PX

50 on 800/1 tap 

1600/800

1600/800

1600/800

8/4

8/4

8/4

25 on 1600/1 tap & 
50 on 800/1 tap 

25 on 1600/1 tap & 
50 on 800/1 tap 

25 on 1600/1 tap & 
50 on 800/1 tap 

420kV, 4400pF CVT CORE DETAILS: 

PARTICULARS SECONDARY-1 SECONDARY-2 SECONDARY-3

RATED
SECONDARY
VOLTAGE (V)

110/   3 110/   3 110/   3 

APPLICATION PROTECTION PROTECTION METERING

ACCURACY 0.5/3P 0.5/3P 0.2

OUTPUT
BURDEN(MIN) 50 VA 50 VA 50 VA

VOLTAGE
RATIO(kV)

400 / 0.11
3 3 

400 / 0.11
3 3 

400 / 0.11
3 3 

72.5kV VT CORE DETAILS:
PARTICULARS SECONDARY-1 SECONDARY-2

RATED
SECONDARY
VOLTAGE (V)

110/   3 110/   3 

APPLICATION PROTECTION METERING
ACCURACY 3P 0.5

OUTPUT
BURDEN(MIN) 10 VA 10 VA

VOLTAGE
RATIO(KV)

33/ 0.11
3 3 

33 / 0.11
3 3 

9
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DRG. TITLE
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SCALE : JOB NO: SHEET0817GO

ESTABLISHMENT OF GOGAMUKH 400/220/132kV SUBSTATION

GOGAMUKH S/S- 400/220/132kV SINGLE LINE DIAGRAM

GOGA-0817GOELE-SLD-002

AS PER DWG 1 OF 1

EPC

OWNER NORTH EASTERN REGION EXPANSION SCHEME-XVI
NERES-XVI POWER TRANSMISSION LIMITED

ESTABLISHMENT OF GOGAMUKH 400/220/132kV SUBSTATION AND EXTENSION
WORKS AT GERUKAMUKH (ARUNACHAL PRADESH) 132kV S/S AND GOGAMUKH
(ISTS) – GERUKAMUKH (ARUNACHAL PRADESH) 132kV D/C (ZEBRA) LINE AND
LILO OF ONE D/C (CKT-1 & CKT-2 OF LINE-1) OF LOWER SUBANSIRI –
BISWANATH CHARIALI 400KV (TWIN LAPWING) 2XD/C LINES AT GOGAMUKH S/S

MAJOR EQUIPMENT LIST:-

LIGHTNING ARRESTER (LA)

LEGENDS:-

CAPACITIVE VOLTAGE TRANSFORMER (CVT)

WAVE TRAP (WT)

VOLTAGE TRANSFORMER (VT)

CURRENT TRANSFORMER (CT)

CIRCUIT BREAKER (CB)

DOUBLE BREAK ISOLATOR

EARTH SWITCH

500MVA, 400/220/33kV AUTO-TRANSFORMER

200MVA, 220/132kV AUTO-TRANSFORMER

125MVAr 400kV BUS REACTOR

1)  WAVE TRAP CONNECTION WITH PHASES WILL BE FINALIZED DURING 
DETAILED ENGINEERING.

SYSTEM PARAMETERS:

SL No DESCRIPTION

1.0     RATED VOLTAGE

2.0     HIGHEST SYSTEM VOLTAGE

3.0     RATED FREQUENCY

4.0     MAX. FAULT LEVEL (1 Sec.)

5.0

7.0

11.0

    RATED SWITCHING IMPULSE VOLTAGE (DRY & WET)

12.0

 MINIMUM CREEPAGE DISTANCE - EQUIPMENT

8.0

LIGHTING IMPULSE WITHSTAND VOLTAGE FOR

400kV

400 kV

420 kV rms

63 kA

630 kV 

1050 KVp

10500 mm(25mm/kV)

1425 KVp

13.0   SYSTEM EARTHING EFFECTIVELY EARTH

13020 mm(31mm/kV) MINIMUM CREEPAGE DISTANCE - INSULATOR STRING

220kV

220kV

245 kV rms

50 kA

--

--

6.0     RATED 1 MIN. POWER FREQ. WITHSTAND VOLTAGE
DRY AND WET(rms)

(1.2/50 MICRO SEC)- FOR EQUIPMENT OTHER THAN
TRANSFORMER AND REACTORS - INSULATOR
STRING.

1550 KVp
1050 KVp
1050 KVp

CORONA EXTINCTION VOLTAGE. 320kV

MAXIMUM RADIO INTERFERENCE VOLTAGE FOR  
FREQUENCY BETWEEN 0.5MHZ TO 2MHZ

6125 mm(25mm/kV)
7595 mm(31mm/kV)

50 Hz 50 Hz

680kV 460kV

9.0 156kV

1000 micro volts at 266kV rms 1000 micro volts at 156kV rms 10.0

EFFECTIVELY EARTH

132 kV

145 kV rms

50 Hz

3625 mm
4495 mm

    RATED 1 MIN. POWER FREQ. WITHSTAND VOLTAGE
DRY (rms)

132kV

40 kA

EFFECTIVELY EARTH

--

275kV

--

650 KVp

105kV

500 micro volts at 92kV rms 

145kV CT (1200A) CORE DETAILS :

CORE
NO APPLICATION CURRENT

RATIO
OUTPUT

BURDEN(VA)
ACCURACY

CLASS
MIN. KNEE

POINT 
VOLT. (V)

MAX. CT
S.W.R

MAX. EXCITING
CURRENT AT

KPV (mA)

01
BUS

DIFFERENTIAL,
CHECK

-

(ohm)

02
BUS

DIFFERENTIAL,
MAIN

03 METERING 20 0.2S - -

04
TRANSF

BACKUP / LINE
PROTECTION

05
TRANSF

DIFF. / LINE
PROTECTION

1200/800 12/8/4 25 on 800/1 tap & 

-

-

-

-

PX

PX

PX

PX

50 on 400/1 tap /400

1200/800
/400

1200/800
/400

1200/800
/400

1200/800
/400/200

1200/800
/400

1200/800
/400

1200/800
/400

1200/800
/400

12/8/4

12/8/4

12/8/4

12.5 on 1200/1 tap 

25 on 800/1 tap & 
50 on 400/1 tap 

12.5 on 1200/1 tap 

25 on 800/1 tap & 
50 on 400/1 tap 

12.5 on 1200/1 tap 

25 on 800/1 tap & 
50 on 400/1 tap 

12.5 on 1200/1 tap 

REV DESCRIPTION PREP. CHKD. APPD. DATE

245kV, 4400pF CVT CORE DETAILS: 

PARTICULARS SECONDARY-1 SECONDARY-2 SECONDARY-3

RATED
SECONDARY
VOLTAGE (V)

110/   3 110/   3 110/   3 

APPLICATION PROTECTION PROTECTION METERING

ACCURACY 3P 3P 0.2

OUTPUT
BURDEN(MIN) 50 VA 50 VA 50 VA

VOLTAGE
RATIO(kV)

220 / 0.11
3 3 

220 / 0.11
3 3 

220 / 0.11
3 3 

145kV, 8800pF CVT CORE DETAILS: 

PARTICULARS SECONDARY-1 SECONDARY-2 SECONDARY-3

RATED
SECONDARY
VOLTAGE (V)

110/   3 110/   3 110/   3 

APPLICATION PROTECTION PROTECTION METERING

ACCURACY 0.2

OUTPUT
BURDEN(MIN) 50 VA 50 VA 50 VA

VOLTAGE
RATIO(kV)

132 / 0.11
3 3 

132/ 0.11
3 3 

132 / 0.11
3 3 

3P 3P

NOMENCLATURE FOR EQUIPMENT MARK NO. :-

SYSTEM VOLTAGE.
(4 FOR 400 kV)

BAY NO. (i.e. 01,02,......)

EQUIPMENT LEGEND.
(i.e. FOR ISO 89, CB, CT, LA, .....)

X

LOCATION WITH REFERENCE

-
-
-

 'A'
 'B'
 'L'

NEAREST TO BUS
NEXT TO A
FOR LINE

-
-
-

TO BUS OR LINE/TRAFO.

FOR 400kV AREA

-
-

'A'
'B'

NEAREST TO BUS I SIDE
NEAREST TO BUS II SIDE

-
-

FOR TIE 
 AREA 

X

EARTH SWITCH
( i.e. 'E' FOR SINGLE ES)

XXX

REFERENCE DRAWING:

1) SWITCHYARD LAYOUT PLAN & SECTION

(2 FOR 220 kV)
(1 FOR 132 kV)

30.08.2025

220kV CT (2500A) CORE DETAILS :

CORE
NO APPLICATION CURRENT

RATIO
OUTPUT

BURDEN(VA)
ACCURACY

CLASS
MIN. KNEE

POINT 
VOLT. (V)

MAX. CT
S.W.R

MAX. EXCITING
CURRENT AT

KPV (mA)

01
BUS

DIFFERENTIAL,
CHECK

(ohm)

02 SPARE

03 METERING

04

05

'*' 

WITH 150% EXTENDED CURRENT RATING ( FOR BC BAY) :

- PX

20 0.2S - -

2500/1600

-

- PX

- PX

- PX

800/1
2500/1600/

2500/1600
800/1

2500/1600
800/1

2500/1600
800/1

2500/1600
800/1

800

2500/1600/
800

2500/1600/
800

2500/1600/
800

16 on 2500/1 tap,
25 on 1600/1 tap & 
50 on 800/1 tap 
16 on 2500/1 tap,
25 on 1600/1 tap & 
50 on 800/1 tap 

16 on 2500/1 tap,
25 on 1600/1 tap & 
50 on 800/1 tap 
16 on 2500/1 tap,
25 on 1600/1 tap & 
50 on 800/1 tap 

12.5/8/4

12.5/8/4

12.5/8/4

12.5/8/4

BUS
DIFFERENTIAL,

CHECK
BUS

DIFFERENTIAL,
CHECK

0 RELEASE FOR CONSTRUCTION SDB SDB BR

SL.NO. UNIT SYMBOLDESCRIPTION

BOQ FOR MAIN ITEMS(AT TERTIARY SIDE) :

QUANTITY REMARKS

72.5 kV,1250A,25kA FOR 3 SEC,3-PH CIRCUIT1 EA 01

72.5 kV VOLTAGE TRANSFORMER(1-PH)3 03

72.5 kV,50A,25kA FOR 3 SEC,1-PH CT2 WITH 120% EXTENDED CURRENT RATING
03

 BREAKER WITH SUPPORT STRUCTURE

72.5 kV,400A,25 kA FOR 3 SEC,3-PH DOUBLE4 01 BREAK ISOLATOR WITHOUT E/S

630kVA,33/0.433 kV 3-PH LT TRANSFORMER5 1

SL.NO. UNIT SYMBOLDESCRIPTION

BOQ FOR MAIN ITEMS(AT LT AREA-SEB SUPPLY)

QUANTITY
REMARKS

36 kV, 400A, 25 kA, 3-PHASE HDB ISOLATOR 1 EA 01

3 EA 01

2 EA 03

WITHOUT E/S

30 kV, SURGE ARRESTER (1-PH)

36 kV, 3-PH HORN GAP FUSE

630kVA,33/0.433 kV 3-PH LT TRANSFORMER4 EA 01

72.5kV CT (50A) CORE DETAILS : 

CORE
NO APPLICATION CURRENT

RATIO
OUTPUT

BURDEN(VA)
ACCURACY

CLASS
01 OC & EF
02 METERING

WITH 120% EXTENDED CURRENT RATING

10 5P10
10 0.5

50/1
50/1

 ( FOR LT TRAFO)

EA

EA

EA

EA

2)  33kV SEB SUPPLY WILL BE FINALIZED DURING EXECUTIONS.

RELEASE FOR CONSTRUCTION

1485
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