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SINGLE LINE DIAGRAM (765 kV)

NHVS-EMC-SRKL-E-LAY-DRG-001 ZF15-800(50-9)5KBJ.449.704

EQUIPMENT NUMBERING SCHEME :

1

SPECIFIC LOCALISED EQUIPMENT

01 89 A

EQUIPMENT DESCRIPTION

BAY NO.

VOLTAGE LEVEL
e.g.

4 FOR - 400 kV

PRESENT SCOPE

SCOPE OF WORK :

FUTURE

765 kV CURRENT TRANSFORMER :

Designation Windings

Ratio Class

Application Burden (VA)

- PT1

- PT2

Primary

765 kV / √3

Secondary 1

110 V / √3

3P Protection 50 VA

Secondary 2

110 V / √3

3P Protection 50 VA

Secondary 3

110 V / √3

0.2 Metering 50 VA

765 kV VOLTAGE TRANSFORMER :

3000-2000-500

3000-2000-500

Min Knee pt.Voltage 

CT-1B & CT-3B

Core-2

CT-2TA & CT-2TB

TPS
Busbar Differential Protection

3000-2000-500/1A

CORE-NO.

Core-1

DESIGNATION

BURDEN

APPLICATION

TPS

CLASS

Busbar Differential Protection
3000-2000-500/1A

RATIO

20 on 3000/1tap

12/8/2
30 on 2000/1tap

120 on 500/1tap

12/8/2

Wdg.Resistance

Max CT Sec.

current at Vk(Amp)

120 on 500/1tap

30 on 2000/1tap

Max Excitation

20 on 3000/1tap

3000-2000-500/1A

Core-1
Feeder ProtectionTPS 12/8/23000-2000-500

120 on 500/1tap

30 on 2000/1tap

20 on 3000/1tap

3000-2000-500/1A
Core-2

Feeder ProtectionTPS 12/8/23000-2000-500

120 on 500/1tap

20 on 3000/1tap

30 on 2000/1tap

3000-2000-500/1A

Core-3

METERING
0.2S

BY TAKING TAP FROM 3000 AND 2000 POINT

FOR METERING CORE 1000/1 RATI0 SHALL BE ACHIEVED 

20VA

CT-1A & CT-3A

EXISTING

807-89-A

807-89-AE

807-CT-1A

807-52

807-CT-1B

807-89-BE

807-89-B

808-89-A

808-89-AE

808-CT-2TA

808-52

808-CT-2TB

808-89-BE

808-89-B

809-89-A

809-89-AE

809-CT-3B

809-52

809-CT-3A

809-89-BE

809-89-B

807-89-LE2

807-89-L

807-89-LE1

810-89-A

810-89-AE

810-CT-1A

810-52

810-CT-1B

810-89-BE

810-89-B

811-89-A

811-89-AE

811-CT-2TA

811-52

811-CT-2TB

811-89-BE

811-89-B

812-89-A

812-89-AE

812-CT-3B

812-52

812-CT-3A

812-89-BE

812-89-B

810-89-LE2

810-89-L

810-89-LE1

807-89R1E

807-52-R807-89-R1

810-89R1E

810-52-R810-89-R1

P2

P1

807-LA-L

807-CVT

807-WT

810-LA-L

810-CVT

810-WT

807-LA-R

3x80 MVAR

LINE REACTOR -2

810-LA-R

3x80 MVAR

LINE REACTOR -1

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

809-89-ST-B(TYP)

809-89-TE-B(TYP)

809-89-T-B(TYP)

809-89-ST-Y(TYP)

809-89-TE-Y(TYP)

809-89-T-Y(TYP)

809-89-T-R(TYP)

809-89-TE-R(TYP)

809-89-ST-R(TYP)

SEE "DETAILS FOR ICT BAY"

FOR EQUIPMENT NUMBERING

800 KV MAIN BUS -1

4000 A, 40 KA FOR 1 SEC

800 KV MAIN BUS -2

4000 A, 40 KA FOR 1 SEC

VEMAGIRI

LINE -2

LINE

REACTOR -2

VEMAGIRI

LINE -1

LINE

REACTOR -1

FUTURE

LINE

FUTURE

LINE

FUTURE

LINE

FUTURE

LINE

FUTURE

LINE

ANGUL DOUBLE CIRCUIT LINE WITH 6 x 60 MVAR REACTOR + 1 SPARE

AIS

GIS

GIS

AIS

FUTURE

ICT-3

EXISTING

ICT-2

EXISTING

ICT-1

EXISTING

SPARE ICT

EXISTING

BUS REACTOR

EXISTING

SPARE REACTOR

AUXILLARY BUS

FOR LINE REACTOR

AUXILLARY BUS

FOR TRANSFORMER

P2

P1

P1

P1

P1

P1

P2

P2

P2

P2

SYSTEM PARAMETER :

SL. NO.  DESCRIPTION OF PARAMETERS 765 kV SYSTEM

1

SYSTEM OPERATING VOLTAGE

765 kV

2

MAXIMUM OPERATING VOLTAGE OF THE SYSTEM

(r.m.s.)

800 kV

3

RATED FREQUENCY

50 Hz

4

NO. OF PHASE

3

5

RATED INSULATION LEVELS

i)

FULL WAVE IMPULSE WITHSTAND VOLTAGE (1.2/50

microsec.)

2100 kVp

ii)

SWITCHING IMPULSE WITHSTAND VOLTAGE

(250/2500 microsec.) DRY AND WET

1550 kVp

iii)

ONE MINUTE POWER FREQUENCY DRY WITHSTAND

VOLTAGE (r.m.s.)

830 kV

iv)

ONE MINUTE POWER FREQUENCY DRY AND WET

WITHSTAND VOLTAGE (r.m.s.)

--

6

CORONA EXTINCTION VOLTAGE

508 kV

7

MAXIMUM RADIO INTERFERENCE VOLTAGE FOR

FREQUENCY BETWEEN 0.5 MHz AND 2 MHz AT  266

kV r.m.s.

2500 microvolt

8
MINIMUM CREEPAGE DISTANCE (31 mm/kV)

24800 mm

9

MINIMUM CLEARANCES

i)

PHASE TO PHASE

7600 mm (FOR CONDUCTOR -

CONDUCTOR CONFIGURATION)

9400 mm (FOR ROD - CONDUCTOR

CONFIGURATION)

ii)

PHASE TO EARTH

4900 mm (FOR CONDUCTOR -

STRUCTURE CONFIGURATION)

6400 mm (FOR ROD - STRUCTURE

CONFIGURATION)

iii)

SECTIONAL CLEARANCES

10300 mm

10

RATED SHORT CIRCUIT CURRENT FOR 1 sec.

DURATION

40 kA

11

SYSTEM NEUTRAL EARTHING

EFFECTIVELY EARTHED

Single phase earth switch

for auxillary bus for Reactor

8ABR-89-ES

LEGENDS :

CIRCUIT BREAKER WITH PIR ,WITHOUT CSD (3 PHASE),

3150 A, 50 kA FOR 1 Sec.

DISCONNECTOR (3 PHASE), 3150 A, 50 kA FOR 1 Sec.

DISCONNECTOR (1 PHASE), 3150 A, 50 kA FOR 1 Sec.

3 - M

MAINTENANCE EARTHING SWITCH WITH 10 kV, 1000A FOR 10 min.

INSULATION (3 PHASE)

MAINTENANCE EARTHING SWITCH WITH 10 kV,1000A FOR 10min.

INSULATION  (1-PHASE)

SYMBOL DESCRIPTION

765 KV GIS EQUIPMENTS

SYMBOL DESCRIPTION

CIRCUIT BREAKER WITH CSD, WITHOUT PIR (3 PHASE),

3150 A, 50 kA FOR 1 Sec.

CIRCUIT BREAKER WITH PIR & CSD  (3 PHASE),

3150 A, 50 kA FOR 1 Sec.

3 - M

HIGH SPEED EARTHING SWITCH WITH 10 kV,1000A FOR 10min

INSULATION  (3-PHASE)

CURRENT TRANSFORMER, 3 CORES,1 PHASE

CURRENT TRANSFORMER, 2 CORES, 1 PHASE

INDUCTIVE POTENTIAL TRANSFORMER，1 PHASE

(NISSIN MAKE)

624 KV, 1PH SURGE ARRESTOR

765 KV, 8800 pF, 1 PH CAPACITIVE VOLTAGE TRANSFORMER

3150 A, 50 KA(for 1 Sec) 1 mH 1 PH LINE TRAP

SF6 AIR BUSHING (1 PHASE)

765 KV AIS EQUIPMENTS

2

4

2

16

12

18

13

2

24

12

0

12

12 4

6

14INTERFACE MODULE WITH ISOLATING LINK FOR FUTURE EXTN.

REFERENCE DRAWING:

1. Tender SLD Drawing - C/ENGG/SS/STS/765 SLD Rev1

2. Tender GA Drawing - C/ENGG/SS/SR/765 kV SRIKAKULAM EXTN/GA/1  Rev1

REV. DESCRIPTION

PREP. CHKD. APPD.

DATE

0 FIRST SUBMISSION

S.D

I.S. P.K.M.

17.01.15

U.S.

1
SECOND SUBMISSION

S.D

I.S. P.K.M.

21.01.15

U.S.

SEE "DETAILS FOR REACTOR BAY"

FOR EQUIPMENT NUMBERING

DETAILS FOR REACTOR BAY

807-89-RE-B(TYP)

807-89-R-B(TYP)

807-89-SR-B(TYP)

807-89-R-Y(TYP)

807-89-SR-Y(TYP)

807-89-RE-Y(TYP)

807-89-SR-R(TYP)

807-89-R-R(TYP)

807-89-RE-R(TYP)

FUTURE

ICT-4

18

810-89-RE-B(TYP)

810-89-R-B(TYP)

810-89-SR-B(TYP)

810-89-R-Y(TYP)

810-89-SR-Y(TYP)

810-89-RE-Y(TYP)

810-89-SR-R(TYP)

810-89-R-R(TYP)

810-89-RE-R(TYP)

807-LA-R

3x80 MVAR

LINE REACTOR -2

SF6 to AIR

BUSHING

810-LA-R

3x80 MVAR

LINE REACTOR -1

SF6 to AIR

BUSHING

AUXILLARY BUS

FOR LINE REACTOR

LINE

REACTOR -2

LINE

REACTOR -1

AUXILLARY BUS

FOR TRANSFORMER

FUTURE

ICT-3

FUTURE

ICT-4

812-89-ST-B(TYP)

812-89-TE-B(TYP)

812-89-T-B(TYP)

812-89-ST-Y(TYP)

812-89-TE-Y(TYP)

812-89-T-Y(TYP)

812-89-T-R(TYP)

812-89-TE-R(TYP)

812-89-ST-R(TYP)

SF6 to AIR

BUSHING

SF6 to AIR

BUSHING

DETAILS FOR ICT BAY

1 - M

CONTROL DC220V,MOTOR AC220V.

CONTROL DC220V,MOTOR AC220V.

CONTROL DC220V,MOTOR AC220V.

CONTROL DC220V,MOTOR DC220V.

WITHSTAND PHASE - PHASE INSULATION

CONTROL DC220V,MOTOR DC220V.

CONTROL DC220V,MOTOR DC220V.

CONTROL DC220V,MOTOR DC220V.

CONTROL DC220V,MOTOR DC220V.

2

THIRD SUBMISSION

S.D

I.S. P.K.M.

22.03.15

U.S.

(As per PGCIL comment on 19.03.15)

(VA) Vk(V)

(Ohm)

FUTURE

LINE REACTOR

FUTURE

LINE REACTOR

FUTURE

LINE REACTOR

FUTURE

LINE REACTOR

DISCONNECTOR (1 PHASE), 3150 A, 50 kA FOR 1 Sec.

12

1 - M

CONTROL DC220V,MOTOR DC220V.

ACTUAL

QTY

LOA

QTY

2

4

2

16

12

18

12

6

12

ACTUAL

QTY

LOA

QTY

13

2

24

12

0

14

4

809-89-T1E 812-89-T1E

*

* * * * * *

* * * * * *

* * * * * *

* * * * * *

TPS

TPS

0.2S

TPS

TPS

TPS

TPS

0.2S

TPS

TPS

0.2S

TPS

TPS

TPS

TPS

0.2S

P2

P1

P2

P1

P1

P1

P1

P1

P2

P2

P2

P2

TPS

TPS

0.2S

TPS

TPS

TPS

TPS

0.2S

TPS

TPS

0.2S

TPS

TPS

TPS

TPS

0.2S

3

FOURTH SUBMISSION

S.D

I.S. P.K.M.

15.04.16

U.S.







C'PETA CKT-1

765kV MAIN BUS-I,QUAD AAC BULL



WARORA-1

BUS REACTOR-1

HYDERABAD-1

4.5" IPS AL. TUBE
1-PHASE AUX BUS

765kV,1500AMP
50kA FOR 1SEC.

AUXILIARY NEUTRAL BUS, 500 AMP,25kA FOR 1SEC.,33KV

4000A, 50KA, 1SEC.



765kV MAIN BUS-II,QUAD AAC BULL
4000A, 50KA, 1SEC.

WARORA-2 HYDERABAD-2

BUS REACTOR-2

C'PETA CKT-2

400kV MAIN BUS - I 

  

  

4" IPS AL. TUBE
1-PHASE AUX BUS

400kV,2200AMP
50kA FOR 1 SEC.

4000A, 50KA, 1SEC. QUAD AAC BULL

WARANGAL CKT-2 WARANGAL CKT-1



~

400kV MAIN BUS - II
4000A, 50KA, 1SEC. 
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QUAD AAC BULL
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

(48 KM) (48 KM)

(198 KM)(198 KM)

(323 KM)(323 KM) (133 KM) (133 KM)



$

(3" IPS AL.TUBE)
72.5 KV, 100AMP,25kA FOR 1SEC., ICT TERTIARY BUS
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NOTE :-

1. SUPPLY OF ARMOURED FO CABLE IS UNDER GE SCOPE.
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* THE POSITIONING OF ANTENNA AT SITE SHALL BE AS PER IEEE C37.242.2013 INCLUDING
ANTENNA OPEN TO GPS SATELLITES SHALL HAVE A CLEAR SKY VIEW ABOUT 10deg ELEVATION
THE ANTENNA MUST BE MOUNTED WITH A CLEAR VIEW TO THE SOUTH.
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FO PORT : 1PPS
ELECTRICAL PORT

 F.O PATCH CHORD WITH ST-ST CONNECTOR AT BOTH ENDS

100 MBPS COPPER PATCH CHORD(CAT-6)

RJ45 CONNECTOR PIN REF 10/100BASE-T
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2 Tx-

3 Rx+

4 Unused
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6 Rx-
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ST CONNECTOR

OPTICAL FIBER CONNECTOR 
used for F.O CONNECTIVITY

1000BASE-T
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Tx-
Rx+
Bi-Dir+
Bi-Dir-
Rx-
Bi-Dir+
Bi-Dir-

Tx

Rx

VIEW FROM
TERMINAL

SIDE

BNC CONNECTOR
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WITH RJ45 CONNECTOR AT BOTH ENDS
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LOCATION DEVICE REF. APPLICATION
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400kV LINE BAY 403 & 406

765kV LINE BAY 710 & 712

765kV LINE BAY 713 & 715

765kV LINE BAY 721 & 724

NOTE:

PMU,GPS,EFS,LIU MATERIAL DETAILS  ARE SHOWN IN THE RESPECTIVE LINE PANEL BOQ ALSO.

 FIBRE OPTIC RING FOR PMU CONNECTIVITY TO SDH NETWORK 

PMU CONNECTIVITY ARCHITECTURE 



Proposed bays for Khammam-II – 
Khammam (existing) 400 kV D/c 
Line



NOTES:-

LEGEND:-

Proposed bays for Khammam-II– 
Khammam (existing) 400 kV 
D/c Line
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