
STANDARD OUTLINE AND GENERAL ARRANGEMENT DRAWING

OF

OUTDOOR CONTROL & RELAY PANELS FOR 11 KV & 33KV VCB WITH DIFFERENTIAL PROTECTION

FOR

A. P. E. P. D. C. L. VISHAKHAPATNAM
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35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL

TITLE SHEET

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 01 16

SCHEME OF

OUTDOOR CONTROL AND RELAY PANELS

WO_NO :   REFER TABLE-1

FOR 11KV LV VCB WITH DIFFERENTIAL PROTECTION

OF APEPDCL VISHAKHAPATNAM

WO
VCB Unit sl.

     Nos.

QTY

97050A47601 49

97056A47601 5

CT DETAILSCUSTOMER PO.NO.

CGM/P&MM/EPDCL/P4/VSP/

CEMPT/-50/17-18/PM-4970/17,

DT: 23.12.2017

CGM/P&MM/EPDCL/P4/VSP/

CEMPT/-50/17-18/EXTN.PM(1)

-4970/17, DT: 22.01.2018

11 kV O/D LV CT RATIO 600-300/1-1-0.5775 A

GOVT. SCHEME

IPDS

-

TABLE-1

,CORE-I:15VA,5P10,CORE-II:5VA, 0.2S

CORE-III: CL-PS,VK>=40I(RCT+RL),

IM<=30MA at Vk/4

11 kV O/D LV CT RATIO 600-300/1-1-0.5775 A

,CORE-I:15VA,5P10,CORE-II:5VA, 0.2S

CORE-III: CL-PS,VK>=40I(RCT+RL),

IM<=30MA at Vk/4

8217390 to

8217394

8217228 to

8217276
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OUTDOOR CONTROL & RELAY PANEL

CONTENTS

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 02 16

SHEET

NO.

TITLE

TITLE SHEET1

CONTENTS2

3-LINE DIAGRAM-CT CONNECTIONS & AC SCHEME-NR RELAY3

5 3-LINE DIAGRAM-CT CONNECTIONS

6 METERING CIRCUIT

7 240V AC SUPPLY DISTRIBUTION

8 24V DC SUPPLY DISTRIBUTION

9 TRIP CONDITIONS (86) & DC SCHEME-NR

10

LED INDICATIONS 11

12

CONTACT DISTRIBUTION & SWITCH DETAIL16

3-LINE DIAGRAM-CT CONNECTIONS4

CB CONTROL-CLOSE & TRIP COIL 

NOTE :  1. CONTACTS OF MAIN NUMERICAL RELAY & TRIP RELAY IS REPRESENTATIVE ONLY , AVAILABLE

                  CONTACTS FROM THE RESPECTIVE MANUFACTURER WILL BE UPDATED IN THE AS BUILT DRAWINGS.

              2. TERMINAL NOS. MAY CHANGE AFTER FINALIZING OF MAKE OF EACH ITEM AND

                  WILL BE REFLECTED IN AS BUILT DAWINGS.

CB CONTROL-CLOSE & TRIP COIL 13

ALARM CANCELLATION SCHEME14

ALARM ANNUNCIATOR 15

PROTECTION CIRCUIT 
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OUTDOOR CONTROL & RELAY PANEL
3-LINE DIAGRAM-CT CONNECTIONS &

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 03 16AC SCHEME-NR RELAY
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B
1 2 3

4 5 6

VCB
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CT CONNECTIONS ARE SHOWN FOR HIGHER TAB

NOTE:-

REMOTE SIDE
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5A

NR
03/A7

A1 A2

A5 A6

A9 A10

A14 A13

A3 A4

A7 A8

A11 A12

A15 A16

ADR241A

ELCT1

B T

1S1

1S2

1S3

1S1

1S2

1S3

1S1

1S2

1S3

03/B4CT

PSUC1 C3 09/C2

B2 B4 12/B3

B3 B5 13/B3

B6 B8 SPARE

B7 B9 SPARE

SPARE2CROC

SPARE2CROC

C6 C8 14/A2

C9 C11 09/B3

C10 C12 16/A3 TO SPARE

C13 C15 16/A3 TO SPARE

C14 C16 16/A4 TO SPARE

B10

B12 B11
16/A5 TO SPARE
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OUTDOOR CONTROL & RELAY PANEL
3-LINE DIAGRAM-CT CONNECTIONS

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 04 16

CT CORE-2

17

TB1

11

12

13

14

16

15

18

19

20

ET

FROM SHT- 03

FOR METERING

D131

06/B1

D151

06/B1

D171

06/C1

D111

06/B1

TO SHT - 05
CT CONNECTIONS ARE SHOWN FOR HIGHER TAB

NOTE:-

REMOTE SIDE

ELCT2

B T

2S1

2S2

2S3

2S1

2S2

2S3

2S1

2S2

2S3
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35620061775
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OUTDOOR CONTROL & RELAY PANEL
3-LINE DIAGRAM-CT CONNECTIONS

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 05 16

CT CORE-3

27

TB1

21

87T

FROM 33KV TRANSFORMER

22

23

24

26

25

TB1

28

29

30

ET

CT CONNECTIONS ARE SHOWN FOR HIGHER TAB

NOTE:-

REMOTE SIDE

ELCT3

B T

FROM SHT- 04

P2

1S1

1S2

1S3

1S1

1S2

1S3

1S1

1S2

1S3

87T
05/A7

X120:8

X120:10

X120:12

X120:7

X120:9

X120:11

RET615

DOWNSTREAM CT

IA

IB

IC

IN

87T
05/A7

X120:2 X120:1

X120:4 X120:3

X120:6 X120:5

X120:14 X120:13

RET615

TB1

36

37

38

39

CT

X120:1

X120:3

X120:5

X120:2

X120:4

X120:6

05/B4

05/D6CT-2

PSUX100:1 X100:2 09/C2

X110:1 X110:2 09/C5

X110:3 X110:4 09/C5

09/C62_1OPTO025

09/C62_1OPTO025

09/C72_1OPTO025

X100:5

X100:4 X100:3
16/C1 TO SPARE

X100:6 X100:7 16/C2 TO SPARE

X100:8 X100:9 16/C2 TO SPARE

SPARE2CCBBM

X100:13 X100:14 09/B3

SPARE2CROR

SPARE2CROR

SPARE2CCBBM

SPARE2CCBBM

X110:21

X110:22 X110:20
16/C4 TO SPARE

X110:23 X110:24 16/C3 TO SPARE
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OUTDOOR CONTROL & RELAY PANEL
METERING CIRCUIT

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409
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NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 06 16

TBTVM

R2R1

Y2Y1

B2B1

N2N1

D111
04/A4

D131
04/B4

D151
04/B4

D171
04/C4

F
R
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M
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T

-1
 M

E
T

E
R

IN
G
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O

R
E

FSH1

B T

FSH2

B T

FSH3

B T

LKP1

B T

REMOTE PT

F
R

O
M

 P
T

 S
E

C

M
E

T
E

R
IN

G
 C

O
R

E

35

34

ET

TBTVM

3

1

2

6

4

5

9

7

8

33

32

TB1

31

AS

R

Y

B

1

2

N

A

R1

R2

N

PH

AMMETER

VS

R

Y

B

1

2

N

H4

07/D3

H3

07/A4

ELPT

B T

V

VOLTMETER

13

14

4

1

TB2

73

74

75

76

TB2

77

78

79

TB2

80

81

82

TVM

M1

M2

M3

L1

L2

L3

ER300P

F
R

O
M

 B
P

T

R
S

4
8

5
 C

O
M

M
. 

P
O

R
T

TVM

P1

P2

P3

TX+

TX-

GND

ER300P

P0

IL11
RED

X1

X2

IL12
YELLOW

X1

X2

IL13
BLUE

X1

X2

PT R-PH

HEALTHY

PT Y-PH

HEALTHY

PT B-PH

HEALTHY

PRIMARY:     -

SECONDARY:    

110V

 3        

NOTE: TRIVECTOR METER IS IN CUSTOMER SCOPE.
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B
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OUTDOOR CONTROL & RELAY PANEL
240V AC SUPPLY DISTRIBUTION

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 07 16
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TB2

1

TB2

3

TB2

2
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P
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3 4
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13

14
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3
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A
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A
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35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
24V DC SUPPLY DISTRIBUTION

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 08 16

TO PROTECTION
AND TRIP RELAY

TB2

5

MCBDC
16A

1 2

MCBDC
16A

3 4

FSH4

6AB T

K1001

09/A1

TB2

6

FSH5

6AB T

K1002

09/D1

TO CB-TRIP
COIL-1

FSH6

10AB T

J1A

12/A1

FSH7

10AB T

J2A

12/D1

& CLOSING COIL
(IF REQUIRED)

TO CB TRIP-2 COIL

FSH8

10AB T

J1B

13/A1

FSH9

10AB T

J2B

13/D1

24V DC
SUPPLY

80D

80D
08/C2

A1

A2

DC1

+

DC1

-

FSH10

10AB T

K301

11/A2

FSH11

10AB T

K302

11/D2

TO INDICATION, ANNUNCIATOR & HOOTER
CIRCUIT

COILA1 A2 08/B3

13 14 07/B6

21 22 SPARE

43 44 SPARE

31 32 SPARE
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APPD.

CODE

DEPT.

REVDRAWING NO.
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BHOPAL

BHARAT HEAVY ELECTRICALS LTD.

3

B

2 4 5 6 7 8

A
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OUTDOOR CONTROL & RELAY PANEL
TRIP CONDITIONS (86) &

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 09 16DC SCHEME-NR

K1001

08/A6

K1002

08/B6

K1001

10/A1

K1002

10/D1

86

-
+

NR
03/A7

C
1

C
3

NR
03/A7

C9

C11

86
09/D5

9
1
0

30A
10/B6

5

6

30B
10/B7

5

6

30C
10/B7

5

6

-
+

87T
05/A7

X
1
0
0
:1

X
1
0
0
:2

RET615

86X
09/D6

A1

A2

CONTACT

MULTIPLICATION

86
09/D5

5

6

86X

21

30

S
P

A
R

E

TB2

20

TB2

29

S
P

A
R

E

23
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S
P
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R

E

22

31
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P
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87T

B
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RET615

B
I2X
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X
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E

24

33
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E

B
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B
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:1

0

27
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S
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R
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26
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E

B
I7

B
I8

X
1
1
0
:1

1
X

1
1
0
:1

2

X
1
1
0
:1

3

87T SO2

05/A7

X100:13

X100:14

COIL9 10 09/C3

1 2 12/B4

3 4 11/B4

5 6 09/B4

11 12 12/A4

13 14 16/A1 TO SPARE

COILA1 A2 09/C4

13 14 13/B4

21 22 16/A2 TO SPARE

43 44 15/B2

31 32 16/A2 TO SPARE

30D
10/C8

5

6

30D
10/C8

15

16
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BHOPAL

BHARAT HEAVY ELECTRICALS LTD.
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B

2 4 5 6 7 8

A

C

D

E

D

C

A

B

35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
PROTECTION CIRCUIT

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 10 16

K1001

09/A8

TB2

28

TB2

37

TB2

38

K1002

09/D8

K1001

14/A1

K1002

14/D1

TB2

39

TB2
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TB2
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TB2

42

FROM TRFR.
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D
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30B 30C

30A
10/B6

9
1
0

1
9

2
0

30B
10/B7

9
1
0

1
9

2
0

30C
10/B7

9
1
0

1
9

2
0

COIL9 10 10/C2

COIL19 20 10/C3

1 2 SPARE

3 4 SPARE

5 6 09/B4

7 8 SPARE

11 12 SPARE

13 14 SPARE

15 16 15/B2

17 18 SPARE

COIL9 10 10/C3

COIL19 20 10/C4

1 2 SPARE

3 4 SPARE

5 6 09/B4

7 8 SPARE

11 12 SPARE

13 14 SPARE

15 16 15/C2

17 18 SPARE

COIL9 10 10/C4

COIL19 20 10/C5

1 2 SPARE

3 4 SPARE

5 6 09/B4

7 8 SPARE

11 12 SPARE

13 14 SPARE

15 16 15/C2

17 18 SPARE

30D

COIL9 10 10/C4

COIL19 20 10/C5

1 2 SPARE

3 4 SPARE

5 6 09/B4

7 8 SPARE

11 12 SPARE

13 14 SPARE

15 16 08/B4

17 18 SPARE

O
L
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C
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IP

P
R

V
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IP

TB2

43

TB2

44

30D
09/B7

9
1
0

1
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2
0
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BHARAT HEAVY ELECTRICALS LTD.
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A

C

D

E

D
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A
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35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
LED INDICATIONS

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 11 16

TB2

43

TB2

44 45 46

IL1
RED

X1

X2

IL2
GREEN

X1

X2

IL3
WHITE

X1

X2
CB

CLOSED

SPRING

CHARGE

CB

OPEN

IL4
AMBER

X1

X2
AUTO

TRIP

S03

13

14

Q01

19

20

Q01

21

22

X02 31 X02 33 X02 17

X02 30 X02 32 X02 18
C

B
 C

L
O

S
E

D

C
B
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P

E
N

S
P

R
IN

G
 C

H
A

R
G

E
D

K301

08/C6

K302

08/C6

K301

15/B7

K302

15/B7

86
09/D5

3

4
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3
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35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
CB CONTROL-CLOSE & TRIP COIL

OUTDOOR CRP FOR 33KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 12 16

J1A

08/B6

TB2

7

TB2

10

TB2

11

PBT1

1-3 1-4 TB2

12

R1
(0-300 OHM)

2

3

1

IL7

AMBER

X1 X2

TRIP CKT-1 HEALTHY

R2
(0-300 OHM)

2

3

1 TB2

13

J2A

08/B6

TB2

8

TRIP CKT CHECK

CLOSE

NEUTRAL

TRIP

CLOSE

NEUTRAL

TRIP

CS

B 2

CS

A 1

(X02-01)

(+24V DC)

(X02-11)

REMOTE CLOSE

(X02-10)

REMOTE TRIP-1

(X02-9)

PROTN. TRIP

(X02-7)

POST CLOSE

(X02-12)

PRE CLOSE

(X02-02)

(-24V DC)

(MANUAL)

SUPERVISION

SUPERVISION

=F+VCB

TB2

9

NR
03/A7

B2 B4

86
09/D5

1 2

86
09/D5

11 12
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CODE
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3

B
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A
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D

E

D

C
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B

35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
CB CONTROL-CLOSE & TRIP COIL

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 13 16

J1B

08/B6

TB2

14

TB2

16

TB2

17

PBT2

1-3 1-4 TB2

18

R3
(0-300 OHM)

2

3

1

IL8

AMBER

X1 X2

TRIP CKT-2 HEALTHY

R4
(0-300 OHM)

2

3

1 TB2

19

J2B

08/C6

TB2

15

TRIP CKT CHECK

CS

C 3

CLOSE

NEUTRAL

TRIP

(X02-19)

(+24V DC)

(X02-21)

(X02-22)

PROTN. TRIP

(X02-24)

(X02-25)

(X02-20)

(-24V DC)

REMOTE TRIP-1

(MANUAL)

POST CLOSE

SUPERVISION

PRE CLOSE

SUPERVISION

=F+VCB

NR
03/A7

B3 B5

86X
09/D6

13 14
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.

ZONE

APPROVED

CHECKED

ALTEREDREV. DATE

TITLEDATESIGN NO. OF

VAR

NAME

DRN.

CKD.

APPD.

CODE

DEPT.

REVDRAWING NO.

NO OF SHEETSSHT. NO.

BHOPAL

BHARAT HEAVY ELECTRICALS LTD.

3

B

2 4 5 6 7 8

A

C

D

E

D

C

A

B

35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
ALARM CANCELLATION SCHEME

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 14 16

K1001

10/A5

K1002

10/D5

(PLUG-IN RELAY) 75B
14/B6

1

2

(PLUG-IN RELAY)

FAULT ALARMIL
AMBER

X1

X2

PBA

2

1

PBR

2

1

ALARM ACCEPT ALARM RESET

75A75B

75A
14/B7

1

2

75A
14/B7

7 3

11

75A
14/B7

8 4

12
75A

14/B7

9 5

13

75B
14/B6

7 3

11
75B

14/B6

8 4

12

75B
14/B6

9 5

13

NR
03/A7

C6

C8

BZ-1

1
2

COIL1 2 14/C2

7

3 11
14/A2

8

4 12
14/A3

9

5 13
14/B5

10

6 14
SPARE

COIL1 2 14/C3

7

3 11
14/A4

8

4 12
14/B4

9

5 13
14/B2

10

6 14
SPARE
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ALTEREDDATEREV.
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REV. DATE ALTERED
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ZONE

APPROVED

CHECKED

ALTEREDREV. DATE

TITLEDATESIGN NO. OF

VAR

NAME

DRN.

CKD.

APPD.

CODE

DEPT.

REVDRAWING NO.

NO OF SHEETSSHT. NO.

BHOPAL

BHARAT HEAVY ELECTRICALS LTD.

3

B

2 4 5 6 7 8

A

C

D

E

D

C

A

B

35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
ALARM ANNUNCIATOR

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 15 16

BREAKER TRIPPED ON FAULT

D
C

 S
U

P
P

L
Y

BREAKER TRIPPED
ON FAULT

F1 F5

F2 F6

F3 F7

F4

ANNUNCIATOR WINDOW DETAILS

T

SPARE

SPARE

SPARE

BUCHOLZ ALARM

OIL TEMP ALARM

WDG TEMP ALARM

TB1

45

46

K301

11/A5

K302

11/D5

6W

86X
09/D6

43 44

ANNUNCIATOR

S

T

A

R

C

F1

F2

F3

F4

F5

F6

TP

TP

NT

NT

+

-

F7

BZ-2

1 2

30A
10/B6

15 1630B
10/B7

15 1630C
10/B7

15 16

NT

NT

NT

WDG TEMP ALARM

OIL TEMP ALARM

BUCHOLZ ALARM
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ZONE

APPROVED

CHECKED

ALTEREDREV. DATE

TITLEDATESIGN NO. OF

VAR

NAME

DRN.

CKD.

APPD.

CODE

DEPT.

REVDRAWING NO.

NO OF SHEETSSHT. NO.

BHOPAL

BHARAT HEAVY ELECTRICALS LTD.

3

B

2 4 5 6 7 8

A

C

D

E

D

C

A

B

35620061775
35620061775

OUTDOOR CONTROL & RELAY PANEL
CONTACT DISTRIBUTION &

OUTDOOR CRP FOR 11KV VCB

APEPDCL VISHAKHAPATNAM
SWE

409

00
NM SD/- 16/02/18

MHN SD/- 16/02/18

MAK SD/- 16/02/18 16 16SWITCH DETAIL

SPARE

TB2

47 48 53 54

NR
03/A7

C10

C12

55 56 57 58 59 60

NR
03/A7

C13

C15

NR
03/A7

C14

C16

NR
03/A7

B10 B12

B11

61 62 63 64 65 66

49 50

87T
05/A7

X100:5 X100:4

X100:3

87T
05/A7

X
1
0
0
:6

X
1
0
0
:7

87T
05/A7

X
1
0
0
:8

X
1
0
0
:9

67 68

87T SO4

05/A7

X110:23

X110:24

69 70

87T
05/A7

X110:21 X110:22

X110:20

86X
09/D6

21

22

86
09/D5

13

14

SPARE

51 52

86X
09/D6

31

32
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