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(3) 
14400 / 120 V

121213

64

64X

XA
2D-3-8

52 - TBC
1200 A

K

BUS DUCT
05 - EE - 0106C2
1200A, 3Ø, 3W

K

67VC51NC
A

SYN

51NXC
94C

278-C

V

12 12

12
12

13

13

13
13

(3)
(3)

1200 / 5(3)
2000 / 5

52-C2
1200A

(2)(2) 
14400 / 120 V

vv

52-C9
1200A

13.8 KV, 1200 A, 40.2 KA

(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

60

SPACE
52-C8
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

60

52-C7
1200A(3)
600 / 5

SEE NOTE # 2

50 / 53 - 3 / C  350 MCM

60
60

60

52-C6
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

52-C5
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

52-C4
1200A(3)
300 / 5

SEE NOTE # 2

50 / 53 - 3 / C  350 MCM

60

52-C3
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60

52-C1
1200A

86X86X-7
BUS DUCT
05-EE-0106C2
1200A,3Ø,3W

(3)
2000 / 5

1200 / 5
1200 / 5

(2) 14400 / 120 V

v
v

(2) 14400 / 120 V

v
v

NH
64F
G3

12 15

15
051G103
GENERATOR # 3

13.8KV, 3 Ø
50 CYCLES
25000 KVA
20000 KW

0.8 PF

(2)(3)

SYN
13

VS
V

13
13

VAR
SHARING
CONTROL

33

VS
V

13
1351V

G3
12

32G3

(3)
(3)
1500 / 5

(3)
2000 / 5

(3)87G3
12

86G3
12 12

4CG3
12

86U3
12

VARW

F
13

VS

REC
W

W
ATT

LOCK 13131414

SHARING
CONTROL

GOVERNOR
LOAD

SENSING & 

1 - 1/C" 4/0
15

TRIP &
THROT
VALVE

INTERUX

7

2

TO TOTALIZING
REC. W

M

70
101B

1 - 3 / C  350 MCM

60
101B

60
101B

60
101B

(EXIST)

70-EE-101B
(EXIST)

105 - EE - 0101C MACHINE BUS C

CONTROL
SW

ITCH

UNIT 
VOLTAGE

LEGEND FOR 13,8KV SW
GR. ONLY

 ----------- QUANTITY OF DEVICE
        ----- DEVICE FUNCTION NUMBER       
             - LO

CATION
      

51V

(3)

2

EXISTING UTILITY POW
ER PLANT

           1 ---  LOCAL 
           2 ---  SW

ITCHGEAR
           3 ---  G

ENERATOR CONTRO
L  BENCHBOARD

           4 ---  G
ENERATOR RECORDING

 METERING PANEL
           5 ---  POW

ER PANEL

NEW
 UTILITY POW

ER PLANT
           11  ---  LOCAL 
           12  ---  SW

ITCHGEAR
           13  ---  G

ENERATOR CONTRO
L  BENCHBOARD

           14  ---  G
ENERATOR RECORDING

 METER PANEL
           15  ---  GENERATOR AUX. PANEL

52 - TBB
1200 A

K

BUS DUCT
05 - EE - 0106C2
1200A, 3Ø, 3W

K

67VC51NC
A

SYN

51NXC
94C

27
8-C

V

12 12

12
12

13

13

13
13

(3)
(3)

1200 / 5(3)
2000 / 5

52-C2
1200A

(2)(2) 
14400 / 120 V

vv

52-B9
1200A

13.8 KV, 1200 A, 40.2 KA

(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

60

52-B8
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

60
60

52-B7
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

60
60

52-B6
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

60
60

52-B5
1200A(3)
400 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

60
60

52-B4
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

1 - 3 / C  350 MCM

60

52-CB0A(3)
600 / 5

SEE NOTE # 2

50 / 5

4 - 3 / C  350 MCM
60

52-B1
1200A

BUS DUCT
05-EE-0106C2
1200A,3Ø,3W

(3)
2000 / 5

1200 / 5
1200 / 5

(2) 14400 / 120 V

v
v

(2) 14400 / 120 V

v
v

NH
64F
G3

12 15

15
051G103
GENERATOR # 3

13.8KV, 3 Ø
50 CYCLES
25000 KVA
20000 KW

0.8 PF

(2)(3)

SYN
13

VS
V

13
13

VAR
SHARING
CONTROL

33

AS
V

13
1351V

G2
12

32G2

(3)
(3)
1500 / 5

(3)
2000 / 5

(3)87G2
12

86G2
12 12

4CG2
12

86U2
12

VARW

F
13

VS

REC
W

13131414

SHARING
CONTROL

GOVERNOR
LOAD

SENSING & 

1 - 1/C" 4/0
15

TRIP &
THROT
VALVE

INTERUX

0

2

TO TOTALIZING
REC. W

M

#05 - EE - 0101C MACHINE BUS B

CONTROL
SW

ITCH

UNIT 
VOLTAGE

52-B10
1200A(3)
600 / 5

50 / 5

3 - 3 / C  350 MCM

60
60

60
60

60

60

CONTROL
SW

ITCH

M
ASTER

VOLTAGE

M
ASTER

FREQUENCY
TRIM

MER

PRECISE
FREQUENCY

CONTROL
1515

13

13

FOR ADDITIONAL
FDRS SEE NOTE # 8

13

(2) 
14400/120V

14
64

52 - TBA
1200 A

K

BUS DUCT
05 - EE - 0106C2
1200A, 3Ø, 3W

K

67VA51NA
A

SYN

51NXA
94A

278-A

V

12 12

12
12

13

13

13
13

(3)
(3)

1200 / 5(3)
2000 / 5

52-C2
1200A

(2)(2) 
14400 / 120 V

vv

52-A10
1200A

13.8 KV, 1200 A, 40.2 KA

(3)
600 / 5

SEE NOTE # 2

50 / 5

52-A9
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

60

52-A8
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

60

52-A7
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60
60

52-A4
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

60
60

52-A5
1200A(3)
300 / 5

SEE NOTE # 2

50 / 5

2 - 3 / C  350 MCM

7.5 / 105 MVA XFMR

60

52-A4
1200A(3)
600 / 5

SEE NOTE # 2

50 / 5

3 - 3 / C  350 MCM

60

52-A1
1200A

86X86X-7
BUS DUCT
05-EE-0106A1
1200A,3Ø,3W

(3)
2000 / 5

1200 / 5
1200 / 5

(2) 14400 / 120 V

v
v

(2) 14400 / 120 V

v
v

NH
64F
G1

12 15

15
051G101
GENERATOR # 1

13.8KV, 3 Ø
50 CYCLES
25000 KVA
20000 KW

0.8 PF

(2)(3)

SYN
13

VS
V

13
13

VAR
SHARING
CONTROL

33

AS
A

13
1351VG1

12

32G1

(3)
(3)
1500 / 5

(3)
2000 / 5

(3)87G1
12

86G1
12 12

4CG1
12

86U1
12

VARW

F
13

PF

REC
W

13131414

SHARING
CONTROL

GOVERNOR
LOAD

SENSING & 

1 - 1/C" 4/0
15

TRIP &
THROT
VALVE

INTERUX

7

2

TO TOTALIZING
REC. W

M

70
101B

1 - 3 / C  350 MCM

60
101A

60
101A

60
10A

(EXIST)

70-EE-101B
(EXIST)

#05 - EE - 0101C MACHINE BUS A

CONTROL
SW

ITCH

UNIT 
VOLTAGE

13

52-NA
1200A
1200A
SEE NO

TE # 6

52-A3
1200A(3)

1000 / 5

50 / 5

4 - 3 / C  350 MCM

60

86X

86X-7

(EXIST)

60
60

60

12
64

(2)
64

12
64

64

(1)

(2)
(1)

(2)

FREQUENCY
RECORDER

NHA

50GS 50GS

TRIP
SIGNAL

TO
3.45KV
SW

GR

REM
OTE

TRIP
FROM
3.45KV
SW

GR

52t

121213

12 12

60

60

51G
51

GX
51

GX1

006
N304

12

12
12

12
400 / 5

05 - EE - 0120A
NEUTRAL
G

RO
UND

RESISTOR
400A, 8000V

10 SEC
R

1 - 1/C 4/0

# 05 - EE - 0101E NEUTRAL BUS 1200A, 40.2KA

# 05 - EE - 0101D TRANSFER BUS 13.8KV, 2000A, 40.2KA

RECVRECV27

14

14

14

14

86
TB-A

87
TB-A

12 12

DIFFERENTIAL CKT FOR 52-TB4A
SEE DW

G 429400-A0-500-603A

SPACE

FOR ADDITIONAL
FDRS SEE NOTE # 8

FOR ADDITIONAL
FDRS SEE NOTE # 8

0
0

0

2

0

1

13

DB
2

SEE NOTE # 9

CONT ' D ON DW
G

424900-A0-500-603A

2

S
SYNCHRONIZING
CKT. FOR 52-TB4A
SEE DW

G. 429400-
A0 - 500 - 603A

DEVICE
DESCRIPTION

FUNCTION
M

FG M
ODEL

278 -A,B,C

27 RV

SEE NOTE # 9

32 G1,2,3

40 G1,2,3

50 / 51

51 G

516X1 / 516X1

50 GS

VOLTAGE RELAY

VOLTAGE RELAY

DIRECTIONAL POW
ER 

RELAY
LOSS OF EXCITATION
RELAY

AUXILIARY  RELAY

PHASE OVERCURRENT
RELAY
GROUND OVERCURRENT
RELAY

GROUND SENSOR 
RELAY

SYNCHRONIZING INTERLOCX, DEAD BUS OPERATION ON 
M

ACHINE BUS.
STOPS RECORDING   VOLMETER

ANTI - MOTORING PROTECTION FOR GENERATORS, 
TRIPS B6U LOCKOUT RELAY.
BREAKER ON MALFUNCTION OF EXCITATION SYSTEM, 
TRIPS 86U LOCKNUT RELAY

TRIPS 52 - NA, 52NB, 52 - NC AND ALARMS

ENERGIZES  50X / 51X.

TRIPS FEEDER BREAKER TO SUBSTATIONS ON GROUND 
FAULT & ENERGIZES 50X / 51X.

ENERGIZES  51GX / 51GX1

G.E.
12 HGA11R7A
G.E.12 HGA11R7A

G.E.
12 GGPS3L3A
G.E.
12 CEHS51A3A
G.E.
12 IAC538311A
G.E.
12 IAC53A801A

G.E.
12 PIC11A/1A

DEVICE
DESCRIPTION

FUNCTION
M

FG M
ODEL

51 N-A,B,C

SEE NOTE # 9

51NX - A,B,C

51 VG - 1,2,3

50X / 51X

51N / 51NX

63, ETC.

64 FG 1,2,3

SEE NOTE # 9

67V - A,B,C

GROUND OVERCURRENT
RELAY

GROUND OVERCURRENT
AUX - RELAY
PHASE OVERCURRENT
RELAY W

ITH VOLTAGE
RESTRAINT
PHASE O

VERCURRENT &
G

ROUND FAULT AUXILIARY RELAY

AUXILIARY RELAY

FIELD GROUND RELAY
DIRECTIONAL OVERCURRENT
RELAY W

ITH VOLTAGE
RESTRAINT

ENERGIZES  51NX-A,B,OR C ON GROUND FAULT

ALARM
S ON OPERATION OF  51N - A,B,OR C 

TRIPS 86 U LOCKOUT RELAY ON PHASE FAULT.

ALARM
S ON PHASE OR GROUND FAULT & TRIPS

TRANSFORM
ER FEEDER BREAKERS.

TRIPS BREAKER TO TIE TRANSFORMER & ALARMS

ENERG
IZES  86 ST ON TRANSFO

RM
ER W

INDING
 (TURN TO TURN)FAULT.

ALARM
S ON GROUND FAULT IN FIELD W

INDINGS.

ENERGIZES 94 RELAY ON OVERCURRENT IN
DIRECTION INDICATED BY ARROW

.

G.E.
12 IACS3A801A

G.E.
12 IACS3A801A
G.E.
12 IJCVS1A14A
FUJI
M

M4XP
FUJI
M

M4XF

G.E.
12 IBCVS1A12A

DEVICE
DESCRIPTION

FUNCTION
M

FG M
ODEL

81 TB - A

81AX, BX,
CX & DX

86GX1,2,3

SEE NOTE#9

SEE NOTE#9

86G1,2,3

UNDER FREQUENCY
RELAY
LOAD SHEDDING
RELAY

GENERATOR LOCKNUT
RELAY

AUXILIARY RELAY

ENERGIZES  81 AX,BX,CX & DX ON FALLING FREQUENCY

81 AX & CX INITIATES FIRST STAG
E LOAD SHEDDING

81 BX & DX INITIATES SECO
ND STAGE

TRIPS TURBINE & EXCITER FIELD ACTIVATES GENERATOR
INTERLO

CK & ALARMS ON OPERATION OF 876

TRIPS & LOCKO
UT G

ENERATOR BREAKER
& ENERGIZES 86 GX

G.E.
12 SFF31A1A
G.E.

G.E.
12 HEA61B23B

HOLD

DEVICE
DESCRIPTION

FUNCTION
M

FG M
ODEL

87 TB - A

SEE NOTE#9

SEE NOTE#9

94 A,B,C

INTERTRIPPING
TELEPHONE RELAY

TRIPPING RELAY

TRANSFER BUS
DEFERENTIAL RELAY

LOCKSOUT GENERATO
R BREAKER ON

O
PERATION OF 51 VG, 32 G, 40 G & ALARMS

ENERGIZES 86X RELAY TO
 TRIP 13.8KV FDR 

TRIPS 52-A2, B2 O
R C2 ON OPERATION

O
F 67 V-A, 80 RC, ALSO ALARMS.

G.E.
12 SFF31A1A

G.E.

G.E.

GENERATOR
DEFFERENTIAL RELAY

INTERTRIPPING
AUX.  RELAY

GENERATOR
LOCKOUT RELAY

TRANSFER BUS
LOCKOUT RELAY

86 TB - A

86 U 1,2,3

86 X - T

86 X

87 G 1,2,3

TRIPS 13.8KV FDR BREAKER ( FROM 86 
RELAY IN 3.45KV SUBSTATION)
ENERG

IZES 86 G GENERATOR LOCKOUT
RELAY O

N DIFFERENTIAL FAULT.

BREAKERS 52-A4 & 52-C3 (FROM 86 RELAY IN 
3.45KV. SUBSTATION)

TRIPS LOCKSOUT 82 TB 4A,52-A2,52-B2
& 52-C2 O

N OPERATION OF 87 TG-A

G.E.

G.E.
12 CFD22A4A

TFN 98

G.E.
ENERGIZES 86 TB-A O

N DIFFERENTIAL FAULT
O

N 13.8KV TRANSFER BUS.

D
RA

W
N

C
HE

CK
A

P
P

S
TR

UCT
P

IP
ING

V
ES

SEL
E

LE
C 

C
ON

T SY
ST 

S
QU

AD
 C

HE
CK

D
W

G
. N

O
.

R
EF

ER
EN

C
E

 D
R

AW
IN

G
R

E
V

IS
IO

N
 D

ESC
R

IPTIO
N

D
ATE

FLU
O

R
D

RA
W

N
  BY

N
. P

ITTM
AN

C
HE

CK
ED

  BY

S
UP

ER
VISOR

R
ELEA

SE
 DATE

S
UP

ER
VISO

R EN
GR

INITIALS

P
R

O
JE

C
T ENGR

A
PP DATE

C
LIENT

A
PP DATE

S
CA

LE
D

RA
W

ING
  NU
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NOTES :
           1.     FOR ELECTRICAL STANDARD
                   DRAFTING

 SYM
BOLS. DEVICE

                   NUMBERING & ABBREVIATIONS
                   SEE DW

G # A - 00 - 604A THROUGH Q 
           2.     FOR RELAY AND METERING SEE
                   FEEDER TO TRANSFORMER
                   # 01 - EE - 1111A
           3.     ALL DEVICES ARE SINGLE ( 1 )
                   UNIT UNLESS OTHERW

ISE NOTED
           4.     G

ENERATOR RECATANCES
                   X                  100%

                           R           0,033     OHM
                   X                  19,7%

                          R           0,110     OHM
                   X                  13%

                             R           0,203     OHM
                   X                  14%

              
                   X                  8%

                
                    

                

           

5.     USE EXISTING BREAKER FROM
        UNIT DW

G # 446904 - R - 50 - 603F
6.     ONLY ONE NEUTRAL BREAKER
        SHALL BE CLOSED FOR SYSTEM
        OPERATION
7.     LOAD SHEDDING SCREME IS TYPICAL
        FOR BREAKERS 52-A6, 52-B6, 52-C5,
        52-B7, 52-A4 AND 52-C3
8.     FOR ADDITIONAL FEEDERS
        SEE JGC DW

G # D - 50 - 1380 - 0001. 

9.     EXISTING RELAY AND BKR 52 - TB 4A
        ARE NOW

 SHOW
N ON DW

G # 429400 -
        A0 - 500 - 603 A IN THE REVISED CONFIGURATION.

DW
G # 446906

R - 50 - 603 F

EXIST 
G

EN #1
EXIST 
G

EN #2
EXIST 

G
EN #3

GEN
051

G101

GEN
051

G102

GEN
051

G103

THIS DW
G

RELAY AND DEVICE  TABLE

1
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1

1

00

                    4                                                      1      
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                    2                                                                  
                    0                                                                  
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VOLT
REG.
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VOLT
REG.

VOLT
REG.

TOTALIZING REC. NM

0

52-NB
SEE NO

TE # 6
52-NC

LOAD
SHEDING

SEE NOTE # 7
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CABLE UNTUK GRIYA PATRA & RSPCS 
 

Stranded Copper Conductor. XLPE Insulated, Copper tape Screened, Aluminium 

Corrugated-armoured, PVC Sheated. 
 

SPECIFICATION  : NEMA WC 7. 

RATED VOLTAGE  : 15.000 Volt  

INSULATION LEVEL : 133%.  

 

MR : 

 1.500 Meter Cable CU/XLPE/ALCA/PVC, 3 Core, 50 mm2, 15.000 Volt 

  manufactured : SUCACO. 
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