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162 163 RETROFIT OF REB670 RELAY M2-BUS 4 BINARY INPUTS 01 REVISED AS PER CUSTOMER COMMENTS

163 164 RETROFIT OF REB670 RELAY M2-BUS 4 BINARY OUTPUTS 01 REVISED AS PER CUSTOMER COMMENTS

164 165 RETROFIT OF REB670 RELAY M2-BUS 4 BINARY OUTPUTS 01 REVISED AS PER CUSTOMER COMMENTS

165 166 RETROFIT OF REB670 RELAY M2-BUS 4 BINARY OUTPUTS 01 REVISED AS PER CUSTOMER COMMENTS

166 167 RETROFIT OF REB670 RELAY M2-BUS 4 OVERVIEW 01 REVISED AS PER CUSTOMER COMMENTS

167 168 RETROFIT OF REB670 RELAY M2-BUS 4 OVERVIEW 01 REVISED AS PER CUSTOMER COMMENTS
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170 171 RETROFIT OF REB670 RELAY 96A OPTD 01 REVISED AS PER CUSTOMER COMMENTS

171 172 RETROFIT OF REB670 RELAY 96B OPTD 01 REVISED AS PER CUSTOMER COMMENTS

172 173 RETROFIT OF REB670 RELAY ANNUCIATION CIRCUITS 01 REVISED AS PER CUSTOMER COMMENTS
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173.1 173.2 ANNUNCIATOR CIRCUIT 01 REVISED AS PER CUSTOMER COMMENTS

173.2 174 ANNUNCIATOR CIRCUIT 01 REVISED AS PER CUSTOMER COMMENTS

174 175 RETROFIT OF REB670 RELAY EVENT LOGGER CIRCUIT 01 REVISED AS PER CUSTOMER COMMENTS
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RETROFIT OF REB670 RELAY

RETROFIT OF REB670 RELAY
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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A
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A

B

C

D

E

F

P M

D

A

M

M

TERMINAL BLOCKS

CONTROL CIRCUITSX04

CT CIRCUITS

CVT CIRCUITS

DC/AC INCOMING CIRCUITS

CONTROL CIRCUITS

INTERPANEL BUS WIRING
TERMINAL BLOCK DESIGNATION FOR

AX11,BX11
CX11,DX11

DCX13,
ACX13

X14

AX12,BX12
CX12,DX12

DC/AC INCOMING CIRCUITS

CVT/PT CIRCUITS

CT CIRCUITS

TERMINAL BLOCK DESIGNATION FOR
EXTERNAL WIRING

DCX03,
ACX03

X02

X01

CURRENT TRANSFORMER

SYMBOL LIST

BREAKER TERMINAL

ISOLATOR TERMINAL

MARSHALLING KIOSK TB

ACDB/DCDB TERMINALS

PLCC/FOTE TERMINALS

NON DISCONNECTING TB

DIS CONNECTING TB

CT/CVT JUNCTION BOX TERMINAL

PUSH BUTTON ON CONTACT

RELAY MANUAL RESET FLAG

NO CONTACT

NC CONTACT

RELAY REVERSE FLAG

RELAY COIL

LINK

FUSE

MCB

ANNUNCIATION CIRCUITS

X05

CB CIRCUITS52*X04

89*X04 ISOLATOR CIRCUITS

DC CIRCUITS FOR LOOPINGAXX1.1,AXX1.2,
BXX1.1,BXX1.2

BBX04 BUSBAR CIRCUIT

BBX14 BUSBAR CIRCUIT

LED LAMP

SPACE HEATER

LIGHNING ARRESTOR

CVT

CIRCUIT BREAKER

BINARY INPUT

BINARY OUTPUT

EARTH

SWITCH CONTACT

SYMBOL LIST

1
2

3

PT
1

2

3

CHANGE OVER OUTPUT

CT/PT INPUT

mA INPUT

POWER SUPPLY INPUT

FO COMM. PORT

RS232/485 COMM. PORT

DIODE

RESISTOR

VARISTOR

RJ45 COMM. PORT

X06

X07

INDICATION CIRCUITS

SPARE CONTACTS

SCADA/DAS/EVENT LOGGER CKTSX08

FERRULE 'A' : CT CIRCUIT- MAIN PROTECTION         FERRULE 'B' : CT CIRCUIT- BUSBAR PROTECTION            FERRULE 'C' : CT CIRCUIT- BACKUP PROTECTION
FERRULE 'D' : CT CIRCUIT- METERING                      FERRULE 'E' : PT CKTS                                                          FERRULE 'H' : AUXILLARY AC CKTS
FERRULE 'J' : AUXILLARY DC CKTS                            FERRULE 'K' : CONTROL CKTS                                             FERRULE 'L' : INDICATION CKTS
FERRULE 'P' : DC CKT- BUSBAR PROTECTION          FERRULE 'U' : SPARE CONTACTS

FERRULE NOMENCLATURE

TRX04 TRANSFORMER TROUBLE/
RTCC/FIRE FIGHTING

PLX04 PLCC CIRCUIT

ISOLATOR
EARTH SWITCH

REACTOR/WAVE TRAP

TRANSFORMER
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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FUTURE BAY

FUTURE BAY

436-89A

436-52

436-89B

437-89A

437-89B

438-89A

436-CT

436-89AE

436-89BE

437-89AE

437-89BE

REB670-M1(B-3)

REB670-M2(B-3)

438-89B

438-52

438-CT
438-89BE

REB670-M1(B-4)

REB670-M2(B-4)

437-52

437-CTB

437-CTA

439-89A

440-89A

439-89AE

440-89AE

FUTURE BAY

FUTURE BAY

442-89A
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442-89B

443-89A

443-89B

444-89A

442-CT

442-89AE

442-89BE

443-89AE

443-89BE

444-89AE

444-89B

444-52

444-CT
444-89BE

REB670-M1(B-4)

REB670-M2(B-4)

443-52

443-CTB

443-CTA

REB670-M1(B-3)

REB670-M2(B-3)

439-52

439-89B

439-CT

439-89BE

REB670-M1(B-3)

REB670-M2(B-3)

FUTURE BAY

400kV BUS-3

400kV BUS-4

FUTURE BAY

440-89B

441-89A

440-89BE

441-89AE

441-89B

441-52

441-CT
441-89BE

REB670-M1(B-4)

REB670-M2(B-4)

440-52

440-CTB

440-CTA

438-89AE
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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D
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F
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B

C

D

E

F

BUSBAR  PROTECTION TRIP LOGIC BUS M1&M2

ZONE-1 CT SUPERVISION ALM

ZONE-1 DIFFERENTIAL TRIP

BREAKER FAILURE TRIP OF 
ANY ZONE-1 CONNECTED BAY

BUS 1 TRIP

&
≥1

LBB  PROTECTION TRIP LOGIC BUS M1&M2 (FUTURE USE)

LBB INITATION FROM BUS-1 CONNECTED BAY

OVER CURRENT
BUS 1 LBB TRIP&

LBB INITATION FROM BUS-2 CONNECTED BAY

OVER CURRENT
BUS 2 LBB TRIP&

OVERALL BUSBAR TRIP LOGIC BUS-1/2/3/4

LBB INITATION FROM BUS-3 CONNECTED BAY

OVER CURRENT
BUS 3 LBB TRIP&

LBB INITATION FROM BUS-4 CONNECTED BAY

OVER CURRENT
BUS 4 LBB TRIP&

BUS-1 SEL SW IN OUT POS

ZONE-2 CT SUPERVISION ALM

ZONE-2 DIFFERENTIAL TRIP

BREAKER FAILURE TRIP OF 
ANY ZONE-2 CONNECTED BAY

BUS 2 TRIP

&
≥1BUS-2 SEL SW IN OUT POS

ZONE-3 CT SUPERVISION ALM

ZONE-3 DIFFERENTIAL TRIP

BREAKER FAILURE TRIP OF 
ANY ZONE-3 CONNECTED BAY

BUS 3 TRIP

&
≥1BUS-3 SEL SW IN OUT POS

ZONE-4 CT SUPERVISION ALM

ZONE-4 DIFFERENTIAL TRIP

BREAKER FAILURE TRIP OF 
ANY ZONE-4 CONNECTED BAY

BUS 4 TRIP

&
≥1BUS-4 SEL SW IN OUT POS
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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A

B

C

D

E

F

/31
.A

5

/31
.A

3

Normal
Test

Normal
Test

Normal
Test

+4BB1

-D05.01
BUSBAR PROTN RELAY-REB670-M1-BUS 1

+D.05 -D05.01

LED
BUSBAR PROTN RELAY-REB670-M1-BUS 1

DIFF OPTD.

EXT LBB OPTD

RPH TRIP

YPH TRIP

BPH TRIP

BB BLOCKED

RPH OCT ALARM

YPH OCT ALARM

BPH OCT ALARM

96A OPTD

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

O: Open

I: Closed

C: Cancel/Clear

E: Enter/Select/Execute

L/R: Local/Remote/off

-X11
PSM

+

-

90-250VDC

4

5

PE
/40.B1

+D.05 -D05.01

-X301SFP
BUSBAR PROTN RELAY-REB670-M1-BUS 1

IEC61850 PROTOCOL
Ethernet port
P30:1 100FX

LC

LC

Rx

Tx

K1
01

+D
.11

-D
11

.02
:1P

3

K1
02

+B
.05

-1X
X2

:1

-X13
5

6

-813-01

4A

1 2

-813-02

4A

1 2 +D.05 -D05.01
BUSBAR PROTN RELAY-REB670-M1-BUS 1

OCT RESET

SPARE

SPARE

SPARE

LED RESET

F1

F2

F3

F4

F5

-D21.101.101

1A1B
2A2B
3A

3B
4A

4B
5A

5B
6A

6B
7A

7B
8A

8B
9A

9B
10A

10B
11A

11B
12A

12B
13A

13B
14A

14B
15A

15B
16A

16B
17A17B
18A18B

/26.A4

/26.B4

/26.B4

/26.B4

/26.D4

/26.D4

/26.E4

/26.E4

/27.A4

/27.B4

/27.B4

/27.B4

-D21.113.101

1A1B
2A2B
3A

3B
4A

4B
5A

5B
6A

6B
7A

7B
8A

8B
9A

9B
10A

10B
11A

11B
12A

12B
13A

13B
14A

14B
15A

15B
16A

16B
17A17B
18A18B

/27.D4

/27.D4

/27.E4

/27.E4

/28.A4

/28.B4

/28.B4

/28.B4

/28.D4

/28.D4

/28.E4

/28.E4

-D21.125.101

1A1B
2A2B
3A

3B
4A

4B
5A

5B
6A

6B
7A

7B
8A

8B
9A

9B
10A

10B
11A

11B
12A

12B
13A

13B
14A

14B
15A

15B
16A

16B
17A17B
18A18B

/29.A4

/29.B4

/29.B4

/29.B4

/29.D4

/29.D4

/29.E4

/29.E4

LIST OF FUNCTIONS 
AVAILABLE IN RELAY
  1) Differential Protection (PDIF,87BB)
  2) Breaker Failure Protection(50LBB)
  3) Disturbance Recorder(RDRE)
  4) Event Recorder (RDRE)

REFER EXISTING DWG:
YN1M300439-CZA, 
SH:012

FROM SH: 006/2

J5

J6



n. sheet
Sheet

NameDateRevision noteRev.

Language en

Doc. no.

Resp. dept. Rev. ind.

Doc. kind. Ref.Des.

DCC
Title

Project

Prepared
Approved

Based on

Th
e r

ep
rod

uc
tio

n, 
dis

trib
uti

on
 an

d u
tili

za
tio

n o
f th

is 
do

cu
me

nt 
as

 w
ell

 as
 th

e c
om

mu
nic

ati
on

 of
 its

 co
nte

nts
 to

 ot
he

rs 
wi

tho
ut 

ex
pre

ss
 au

tho
riz

ati
on

 ar
e p

roh
ibi

ted
.

Of
fen

de
rs 

wi
ll b

e h
eld

 lia
ble

 fo
r th

e p
ay

me
nt 

of 
da

ma
ge

s. 
All

 rig
hts

 re
se

rve
d i

n t
he

 ev
en

t o
f th

e g
ran

t o
f a

 pa
ten

t, u
tili

ty 
mo

de
l o

r d
es

ign
.

1MYN691003-102(A3)REV01

EFS
01

=4RPANKAJ PATIL18.04.2023
20.04.2023 DEENADAYALAN A01 REVISED AS PER CUSTOMER COMMENTS 02.10.2024 DUR

3100135063
RETROFIT OF REB670 RELAY
M1-BUS 1 BINARY INPUTS PG-GAS

Hitachi Energy India Limited

© 
20

23
 H

ita
ch

i E
ne

rgy
. A

ll r
igh

ts 
res

erv
ed

.

1MNS801837-CGCA

Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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A
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-X31
REB670 RELAY FAULTY
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+

-

15
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-X31
SPARE
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+

-

13

14
/41.C2

-X31
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+

-

11

12
/41.C2

-X31
SPARE
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+

-

9
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/41.C2

-X31
TRIP RELAY RESET
96A BUS-1
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+

-

7

8
/41.B2

-X31
SPARE
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+

-

5

6
/41.B2
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MAIN 1 BUS 1 PROT OUT
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-

3

4
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MAIN 1 BUS 1 PROT IN

P3#BI.01 220-250VDC

+

-

1

2
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1

-D11.02

1P1
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/31.A7

BB-1 M1 IN/OUT SWITCH
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IN
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2
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2

+4BB5

-X11

BB RELAY FAULTY
BUS-1 MAIN2 

2

1

3

/112.B2

+D.05
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1P1
1P2

1P3 1P4

2P1
2P2

2P3 2P4

3P1
3P2

3P3 3P4

4P1
4P2

/31.B4

/31.B4

4P3 4P4

BB-1 M1 IN/OUT SWITCH

IN
OUT

-X14A
1

2

-1X04
1

-D05.01
BUSBAR PROTN RELAY-REB670-M1-BUS 1

+4BB1 +4BB1

NOTE:
1X04 TB GROUP 
TO BE ADDED NEW
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Circuit diagram
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Circuit diagram
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram
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POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram

400/220kV KOLAR SUBSTATION
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POWER GRID CORPORATION OF INDIA LTD.
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Circuit diagram
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Circuit diagram

400/220kV KOLAR SUBSTATION
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POWER GRID CORPORATION OF INDIA LTD.
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Circuit diagram
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Circuit diagram

400/220kV KOLAR SUBSTATION
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POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 

155
156

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

+4BB8

-X401
BAY_441_R PHASE
FUTURE BAY
P40#AI.07 CT: 1A

+

-
/166.C6

13

14

-X401
BAY_441_Y PHASE
FUTURE BAY
P40#AI.08 CT: 1A

+

-
/166.D6

15

16

-X401
BAY_441_B PHASE
FUTURE BAY
P40#AI.09 CT: 1A

+

-
/166.D6

17

18

-X401
BAY_444_R PHASE
FUTURE BAY
P40#AI.10 CT: 1A

+

-
/166.D6

19

20

-X401
BAY_444_Y PHASE
FUTURE BAY
P40#AI.11 CT: 1A

+

-
/166.E6

21

22

-X401
BAY_444_B PHASE
FUTURE BAY
P40#AI.12 CT: 1A

+

-
/166.E6

23

24

+BAY441
FUTURE BAY

+CT-MB

+BAY444
FUTURE BAY

+CT-MB

**

**

**

**

**

**

**

**

**

**

**

**

-X01
31

32

33

34

35

-X01
36

37

38

39

40

-D05.01
BUSBAR PROTN RELAY-REB670-M2-BUS 4

3A
3B /156.D8

-D21.125.101

4A
4B /156.D8

5A
5B /156.D8

6A
6B /156.D8

7A
7B /156.D8

-D21.125.101

8A
8B /156.D8

9A
9B /156.E8

10A
10B /156.E8

P1P1

P2P2

2S1

2S2
2S3

2S1

2S2
2S3

2S1

2S3

CLASS: PS
CTR: 2000-1000/1A

P1

P2

P1P1P1

P2P2P2

2S1

2S2
2S3

2S1

2S2
2S3

2S1

2S2
2S3

CLASS: PS
CTR: 2000-1000/1A

CORE-2

CORE-2

2S2

REFER EXISTING DWG:
YN1M300439-CZA, 
SH:

NOTE:
X01 TB GROUP TO 
BE ADDED NEW NOTE ** TB TO BE IDENTIFY AT SITE

**

**

41B211

41B231

41B251

41B271

44B211

44B231

44B251

44B271

41B212

41B232

41B252

41B272

44B212

44B232

44B252

44B272



n. sheet
Sheet

NameDateRevision noteRev.

Language en

Doc. no.

Resp. dept. Rev. ind.

Doc. kind. Ref.Des.

DCC
Title

Project

Prepared
Approved

Based on

Th
e r

ep
rod

uc
tio

n, 
dis

trib
uti

on
 an

d u
tili

za
tio

n o
f th

is 
do

cu
me

nt 
as

 w
ell

 as
 th

e c
om

mu
nic

ati
on

 of
 its

 co
nte

nts
 to

 ot
he

rs 
wi

tho
ut 

ex
pre

ss
 au

tho
riz

ati
on

 ar
e p

roh
ibi

ted
.

Of
fen

de
rs 

wi
ll b

e h
eld

 lia
ble

 fo
r th

e p
ay

me
nt 

of 
da

ma
ge

s. 
All

 rig
hts

 re
se

rve
d i

n t
he

 ev
en

t o
f th

e g
ran

t o
f a

 pa
ten

t, u
tili

ty 
mo

de
l o

r d
es

ign
.

1MYN691003-102(A3)REV01

EFS
01

=4RPANKAJ PATIL18.04.2023
20.04.2023 DEENADAYALAN A01 REVISED AS PER CUSTOMER COMMENTS 02.10.2024 DUR

3100135063
RETROFIT OF REB670 RELAY
M2-BUS 4 PSM & COM PG-GAS

Hitachi Energy India Limited

© 
20

23
 H

ita
ch

i E
ne

rgy
. A

ll r
igh

ts 
res

erv
ed

.

1MNS801837-CGCA

Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.
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Circuit diagram

400/220kV KOLAR SUBSTATION
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Circuit diagram

400/220kV KOLAR SUBSTATION
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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Circuit diagram

400/220kV KOLAR SUBSTATION
3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 

173.2
174

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

/172.D7

/173.D7

/172.E7

/173.E7

/172.D7

/173.D7

/172.E7

/173.E7

/172.C7

/173.C7

/173.2.D1

/173.2.A2

/173.2.E1

/173.2.B2

+CP
CONTROL PANEL

-4RBB2/4RBB6

02

05

01

03

04

-**

**

**

**

**

06

07

**

L102

L102
+4BB7.B.17-X15:5

L103

L103
+4BB7.B.17-X15:2

L103A

L105
+4BB7.B.17-X15:6

L105

L105
+4BB7.B.17-X15:3

L101

L101
+4BB7.B.17-X15:1

16 17
-D01.155.101

16 17
-D01.155.101

16 17
-D01.155.101

16 17
-D01.155.101

**

L104
+4BB3-D01.155.101:16

L104

L104
+4BB4-D01.155.101:16

L104

+AN

A

MAIN-1

BUS-3 MAIN-I/II 
B/B PROTN OPTD

+AN

+VEX05

A

BUS-4 MAIN-I/II 
B/B PROTN OPTD

BUS-3 MAIN-I/II
CT SUPVN RELAY  OPTD

BUS-4 MAIN-I/II
CT SUPVN RELAY  OPTD

B

B

C

C

D

D

BUS-3/4
MAIN-I/II
B/B PROTN DC FAIL

BUS-3/4 MAIN-II
BB PROTN. DC FAIL

L101

L102

L103

L103A

L105

L104



n. sheet
Sheet

NameDateRevision noteRev.

Language en

Doc. no.

Resp. dept. Rev. ind.

Doc. kind. Ref.Des.

DCC
Title

Project

Prepared
Approved

Based on

Th
e r

ep
rod

uc
tio

n, 
dis

trib
uti

on
 an

d u
tili

za
tio

n o
f th

is 
do

cu
me

nt 
as

 w
ell

 as
 th

e c
om

mu
nic

ati
on

 of
 its

 co
nte

nts
 to

 ot
he

rs 
wi

tho
ut 

ex
pre

ss
 au

tho
riz

ati
on

 ar
e p

roh
ibi

ted
.

Of
fen

de
rs 

wi
ll b

e h
eld

 lia
ble

 fo
r th

e p
ay

me
nt 

of 
da

ma
ge

s. 
All

 rig
hts

 re
se

rve
d i

n t
he

 ev
en

t o
f th

e g
ran

t o
f a

 pa
ten

t, u
tili

ty 
mo

de
l o

r d
es

ign
.

1MYN691003-102(A3)REV01

EFS
01

=4RPANKAJ PATIL18.04.2023
20.04.2023 DEENADAYALAN A01 REVISED AS PER CUSTOMER COMMENTS 02.10.2024 DUR

3100135063
RETROFIT OF REB670 RELAY
EVENT LOGGER CIRCUIT PG-GAS

Hitachi Energy India Limited

© 
20

23
 H

ita
ch

i E
ne

rgy
. A

ll r
igh

ts 
res

erv
ed

.

1MNS801837-CGCA

Circuit diagram
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3100137898

POWER GRID CORPORATION OF INDIA LTD.

400kV BUSBAR PROTECTION 
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