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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 003

11KV GENERATOR PROTECTION

BILL OF MATERIALS RELAY PANEL: +R1

B

+R1

FRONT VIEW EQUIPMENTS:

Designation Manufacturer Material Description Comment

60.11G ALSTOM MVAPM32D1AA2001A VOLTAGE BALANCING RELAY , 110V 50 HZ : FLAG-YES : 2M 2C SR :110-125/220-250V DC  WD:F1MVAPM32001 FOR PT-1,2,3(CORE-2)

60.22G ALSTOM MVAPM32D1AA2001A VOLTAGE BALANCING RELAY , 110V 50 HZ : FLAG-YES : 2M 2C SR :110-125/220-250V DC  WD:F1MVAPM32001 FOR PT-4,5,6(CORE-2)

60.31G ALSTOM MVAPM32D1AA2001A VOLTAGE BALANCING RELAY , 110V 50 HZ : FLAG-YES : 2M 2C SR :110-125/220-250V DC  WD:F1MVAPM32001 FOR PT-7,8,9(CORE-1)

60.32G ALSTOM MVAPM32D1AA2001A VOLTAGE BALANCING RELAY , 110V 50 HZ : FLAG-YES : 2M 2C SR :110-125/220-250V DC  WD:F1MVAPM32001 FOR PT-7,8,9(CORE-2)

64R P39191P00A ROTOR E/F INJECTION UINT, AUX VOTL: 60-250V DC/100-240V AC, CASE: 80TE(SPECIAL), MOUNTING: PANEL

86A1 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

86A2 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

86B1 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

86B2 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

86C1 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

86C2 EASUN TR241-220V-16M4B-HRER-E4
HIGH SPEED TRIP RELAY, HI BURDEN : FLAG-YES : 220V DC(50 TO 120%) : 16M 4B ER/HR CONTACT CONFIG: 

CASE SIZE:E4  :WIRING DIAGRAM No: 8112W0084.

195 EASUN XR351-220V-2M2B-SR-E4
TRIP COIL SUPERVISION RELAY, 2M 2B SR : FLAG-REV : 220V DC(80 TO 120%); 400ms RESET DELAY :WIRING 

DIAGRAM No: 8112W00132

295 EASUN XR351-220V-2M2B-SR-E4
TRIP COIL SUPERVISION RELAY, 2M 2B SR : FLAG-REV : 220V DC(80 TO 120%); 400ms RESET DELAY :WIRING 

DIAGRAM No: 8112W00132

BLKA SWITRON ERMLG 01 TEST BLOCK

BLKB SWITRON ERMLG 01 TEST BLOCK

BLKC SWITRON ERMLG 01 TEST BLOCK

BLKD SWITRON ERMLG 01 TEST BLOCK

GPRM SCHNEIDER ELECTRIC P343316Q6M0368K
GEN PROTN. RELAY, AUX VOTL: 110-250V DC/100-240V AC, INOM:1A/5A, VNOM:100-120V AC, OPTO I/P: 16, O/P 

CONTACT: 32, RTD I/P: 10, CLIO I/P: 4, CLIO O/P: 4, PROTOCOL: MODBUS, CASE: 80TE, MOUNTING: PANEL
MAIN-1 PROTN

GPRR SCHNEIDER ELECTRIC P343316Q6M0368K
GEN PROTN. RELAY, AUX VOTL: 110-250V DC/100-240V AC, INOM:1A/5A, VNOM:100-120V AC, OPTO I/P: 16, O/P 

CONTACT: 32, RTD I/P: 10, CLIO I/P: 4, CLIO O/P: 4, PROTOCOL: MODBUS, CASE: 80TE, MOUNTING: PANEL
MAIN-2 PROTN
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 004

11KV GENERATOR PROTECTION

BILL OF MATERIALS RELAY PANEL: +R1

B

+R1

REAR VIEW EQUIPMENTS:

Designation Manufacturer Material Description Comment

30A RELPOL GBR42014231125WT MINIATURE AUXILIARY RELAY;MODEL:R4 ;4 CHANGE OVER;AUX SUPPLY: 220V DC

30B RELPOL GBR42014231125WT MINIATURE AUXILIARY RELAY;MODEL:R4 ;4 CHANGE OVER;AUX SUPPLY: 220V DC

30C RELPOL GBR42014231125WT MINIATURE AUXILIARY RELAY;MODEL:R4 ;4 CHANGE OVER;AUX SUPPLY: 220V DC

30D RELPOL GBR42014231125WT MINIATURE AUXILIARY RELAY;MODEL:R4 ;4 CHANGE OVER;AUX SUPPLY: 220V DC

CIL IMTECH/WIPRO/PHILIPS CIL-11W-230VAC COMPACT FLOURESCENT LAMP - 11W 230V AC

E1 COOPER BUSSMANN/GE - LINK

E2 COOPER BUSSMANN/GE - LINK

E3 COOPER BUSSMANN/GE - LINK

E4 COOPER BUSSMANN/GE - LINK

E5 COOPER BUSSMANN/GE - LINK

E6 COOPER BUSSMANN/GE - LINK

E7 COOPER BUSSMANN/GE - LINK

E8 COOPER BUSSMANN/GE - LINK

E8 COOPER BUSSMANN/GE - LINK

E9 COOPER BUSSMANN/GE - LINK

E9 COOPER BUSSMANN/GE - LINK

E10 COOPER BUSSMANN/GE - LINK

FS1 COOPER BUSSMANN/GE - FUSE - 10A, DC

FS2 COOPER BUSSMANN/GE - FUSE - 10A, DC

FS3 COOPER BUSSMANN/GE - FUSE - 10A, DC

FS4 COOPER BUSSMANN/GE - FUSE - 10A, DC

FS5 COOPER BUSSMANN/GE - FUSE - 6A, DC

FS6 COOPER BUSSMANN/GE - FUSE - 6A, DC

FS7 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS8 COOPER BUSSMANN/GE - FUSE - 4A, DC
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 005

11KV GENERATOR PROTECTION

BILL OF MATERIALS RELAY PANEL: +R1

B

+R1

REAR VIEW EQUIPMENTS:

Designation Manufacturer Material Description Comment

FS9 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS10 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS11 COOPER BUSSMANN/GE - FUSE - 6A, DC

FS12 COOPER BUSSMANN/GE - FUSE - 6A, DC

FS13 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS14 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS15 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS16 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS17 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS18 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS19 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS20 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS21 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS22 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS23 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS24 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS25 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS26 COOPER BUSSMANN/GE - FUSE - 4A, DC

FS91 COOPER BUSSMANN/GE - FUSE - 16A, AC

FS111 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS131 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS151 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS211 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS213 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS231 COOPER BUSSMANN/GE - FUSE - 2A, AC
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 006

11KV GENERATOR PROTECTION

BILL OF MATERIALS RELAY PANEL: +R1

B

+R1

REAR VIEW EQUIPMENTS:

Designation Manufacturer Material Description Comment

FS233 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS251 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS253 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS311 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS331 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS351 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS411 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS431 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS451 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS511 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS531 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS551 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS611 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS631 COOPER BUSSMANN/GE - FUSE - 2A, AC

FS651 COOPER BUSSMANN/GE - FUSE - 2A, AC

HS SWITRON HS-230VAC HEATER SWITCH

HT SOFIA/TELELEC HT-60W-230AC HEATER 230V AC 50HZ, 60W

LK91 COOPER BUSSMANN/GE - LINK

LK171 COOPER BUSSMANN/GE - LINK

LK271 COOPER BUSSMANN/GE - LINK

LK371 COOPER BUSSMANN/GE - LINK

LK471 COOPER BUSSMANN/GE - LINK

LK571 COOPER BUSSMANN/GE - LINK

LK671 COOPER BUSSMANN/GE - LINK
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. NIL

11KV GENERATOR PROTECTION

BILL OF MATERIALS RELAY PANEL: +R1

B

+R1

REAR VIEW EQUIPMENTS:

Designation Manufacturer Material Description Comment

PS ANCHOR PS-5-15A-230VAC POWER SOCKET 5/15A WITH SWITCH + 3PIN PLUG, 230V AC

R1 - - RESISTOR, 3.3K-OHMS, 30W

R2 - - RESISTOR, 3.3K-OHMS, 30W

R3 - - RESISTOR, 3.3K-OHMS, 30W

R4 - - RESISTOR, 3.3K-OHMS, 30W

R5 - - RESISTOR, 3.3K-OHMS, 30W

R6 - - RESISTOR, 3.3K-OHMS, 30W

RR - - CLIO REPEATER FOR INJECTION KIT

TS MAVIS/ APT CTRLS/TELELECTS-30-90DEG-230VAC THERMOSTAT 230V AC, 30-90 DEG 

X1 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X2 CONNECTWELL STH4DTSH DISCONNECTING TERMINAL BLOCK

X3 CONNECTWELL STH4DT DISCONNECTING TERMINAL BLOCK

X4 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X5 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X7 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X8 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X100 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X101 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X200 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK

X201 CONNECTWELL STH4 NON DISCONNECTING TERMINAL BLOCK
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LIST OF SYMBOLS
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B

TB REF FUNCTION

X1 AC/DC CIRCUITS

X2 CT CIRCUITS

X3 PT CIRCUITS

X4 CONTROL INPUTS (TO OPTO/CONT MUL. RELAY)

X5 CONTROL OUTPUTS (TO CB CONTROL)

X6 CONTROL OUTPUTS (TO ISOL./ESW. CONTROL)

X7 SPARE OUTPUTS

X8 TEMP SCANNER/SCADA/RTU/DCS CKTS

X9 INDICATION/ANNUNCIATON CKTS

X9-DI-SLOT BCU DI INPUTS

X9-DO-SLOT BCU DO INPUTS

X9-AI-SLOT BCU AI INPUTS

X10 FOR INTER PANEL CABLES

X100 BUS WIRING CT/PT CKTS (INTRA-BAY)

X101-X109 BUS WIRING CONTROL CKTS (INTRA-BAY)

X200 BUS WIRING CT/PT CKTS (INTER-BAY)

X201-X209 BUS WIRING CONTROL CKTS (INTER-BAY)

FERRULE CIRCUIT
"A" CT CIRCUIT-MAIN PROTECTION

"B" CT CIRCUIT-BUSBAR PROTECTION

"C" CT CIRCUIT-BACKUP PROTECTION

"D" CT CIRCUIT-METERING

"E" VT CIRCUIT-PROTECTION/METERING

"G" VT CIRCUIT-SYNCHRONISING

"H" AUXILARY AC CIRCUIT

"J" AUXILARY DC CIRCUIT

"K" CONTROL CIRCUIT

"L" INDICATION & ALARM CIRCUITS

"P" DC CIRCUIT- BUSBAR PROTECTION CIRCUIT

"S" SCADA/EVENT LOGGER/DAS CIRCUITS

"U" SPARE CONTACTS

TERMINAL GROUP STANDARDS

FERRULE NUMBERING STANDARDS

COMPACT 

FLOURESCENT 

LAMP

DOOR/HEATER 

SWITCH

HEATER

SW POWER 

SOCKET WITH 

SWITCH

THERMOSTAT

FUSE

LINK

MCB

INDICATING 

LAMPS

PUSH BUTTON 

NC CONTACT

PUSH BUTTON 

NO CONTACT

SYMBOL

POTENTIO 

METER

CONTROL / 

SELECTOR 

SWITCH

CURRENT 

TRANSFORMER

POTENTIAL 

TRANSFORMER

METROSIL

LIST OF STANDARD SYMBOLS

SYMBOL DESCRIPTIONDESCRIPTION

RESISTOR

TEST BLOCK

-

+

POWER SUPPLY
DIGITAL OPTO 

INPUT

SYMBOL DESCRIPTION

SELT-RESET SLOW 

OPERAING COIL 

WITH REVERSE/

FORWARD FLAG

CHANGEOVER 

CONTACT SELF 

RESET

NORMALLY OPEN 

CONTACT SELF 

RESET

NORMALLY CLOSE 

CONTACT SELF 

RESET

NORMALLY OPEN 

CONTACT HAND 

RESET

NORMALLY CLOSE 

CONTACT HAND 

RESET

CHANGEOVER 

CONTACT HAND 

RESET

SELF-RESET 

COIL WITH/

WITHOUT FLAG

HAND-RESET 

COIL WITH/

WITHOUT FLAG

SYMBOLDESCRIPTION

DISCONNETING TB

NON-DISCONNETING 

TB

NON-DISCONNETING 

TB FOR INTER PANEL 

BUS WIRING

NON-DISCONNETING 

TB FOR SCADA/BCU

ANNUNCIATOR 

WINDOW INPUT

DIODE

SEMAPHORE

CLIO INPUT

CLIO OUTPUT

BUS WIRE 
REPRESENTATION 

SOURCE / TARGET

NORMAL WIRE 
REPRESENTATION 

SOURCE / TARGET

NOTE: RELAY CONTACTS SHOWN WITH CONTACT DE ENERGIZED CONDITION.

TB PRIMARY 

EQUIPMENTS
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SINGLE LINE DIAGRAM

+R1

B

LEGEND:
PROTECTIVE RELAYS

24G V/HZ PROTECTION (GEN. OVER FLUXING)

32G,37G REVERSE & LOW FORWARD POWER RELAY

UNDER VOLTAGE RELAYS27G, 27/40G

40G LOSS OF EXCITATION RELAY

46G NEGATIVE PHASE SEQUENCE CURRENT RELAY

50LBB BREAKER FAILURE PROTECTION

DEAD MACHINE PROTECTION50G

51G1 DEFINITE TIME OVER CURRENT RELAY

51V VOLTAGE RESTRAINT OVER CURRENT RELAY 

59G1,59G2 OVER VOLTAGE PROTECTION STAGE-1 & 2

PT FUSE MONITERING RELAYS
60-G11,G12,G21

60-G22,G31,G32

64R ROTOR E/F PROTECTION-2 STAGES (PART OF GPR)

64G1, 64G2 GENERATOR STATOR E/F RELAY  (95&100%)

64G3 STATOR STAND BY E/F PROTECTION

78G POLE SLIPPING PROTECTION OF GENERATOR

81G1,81G2 UNDER FREQUENCY PROTECTION STAGE-1&2 

86A,86B,86C LOCKOUT RELAYS (GROUP 1&2)

OVER FREQUENCY PROTECTION STAGE-1&281G3,81G4

87G DIFFERENTIAL RELAY (PART OF GPR -1 &2)

95A,95B,95C SUPERVISION RELAYS FOR LOCKOUT RELAYS

SN PT REF PURPOSE RATIO ACC. CLASS BURDEN CONNECTION

PROTECTION1,2,3 -CORE-1 11KV/r3 / 110V/r3 3P STAR/STAR30VA

MET & SYNCH1,2,3 -CORE-2 11KV/r3 / 110V/r3 0.2 STAR/STAR60VA
1

PROTECTION4,5,6 -CORE-1 11KV/r3 / 110V/r3 3P STAR/STAR30VA

AVR CH-1 11KV/r3 / 110V/r3 0.2 STAR/STAR30VA
2

4,5,6 -CORE-2

AVR CH-27,8,9 -CORE-1 11KV/r3 / 110V/r3 3P STAR/STAR30VA

FOR PERFOMANCE 

TESTING
11KV/r3 / 110V/r3 0.2 STAR/STAR30VA

3
7,8,9 -CORE-2

POTENTIAL TRNSFORMERS

CURRENT TRANSFORMERS

PS CLASS CT’S SHALL HAVE FOLLOWING SPECS.

VK>400V, IM<30mA@Vk/2, Rsec<5OHMS@75*C

SN PT REF PURPOSE RATIO BURDEN ACC. CLASS NO OF CT’S

GEN. PROTECTION1,2,3,4,5,6 5000/1A -- 6PS

GEN. PROTECTION7,8,9,10,11,12 5000/1A -- 6PS

1

AVR13 TO 18 5000/1A 30VA 60.2

METERING 5000/1A 60VA 30.219,20,21

FOR PERFOMANCE 

TESTING
24,25,26 5000/1A 30VA 30.2

FOR OVERALL DIFF, 

PROTN RELAY
5000/1A -- 3PS27,28,29

LOCATION

PH. SIDE IPB

N. SIDE IPB

PH. SIDE IPB

PH. SIDE IPB

N. SIDE IPB

N. SIDE IPB

2

3

4

5

6

PROTECTION 2TO BE FURNISHED BY CUSTOMER**22 & 23 NGT SEC. SIDE 7

G GENERATOR 70MW, 11KV, 3000RPM, 0.8PF

PMG PERMANENT MAGNET GENERATOR

AUTOMATIC VOLTAGE REGULATORAVR

BLEX BRUSHLESS EXCITER

DW DIODE WHEEL

GF GENERATOR FIELD

GENERATOR EXCITER FIELDEXF

TS 32 POINT GENERATOR TEMPERATURE SCANNER

A1,A2,A3 AMMETER FOR GENERATOR STATOR CURRENT (5000A)

AF GENERATOR FIELD AMMETER (0-1200A)

MVAR MEGA VAR METER (100MVAR LEAD-0-100MVAR LAG)

MEGAWATT METER (0-100MW)MW

MVA MEGA VOLTAMPS METER (0-100MVA)

TVM TRIVECTOR METER FOR GENERATOR

PF POWER FACTOR METER (0.5 LAG - 1 - 0.5 LEAD)

V GENERATOR VOLTMETER (0-15KV)

F FREQUENCYMETER (45-55 HZ)

DV DUAL VOLTMETER FOR SYNCH

DUAL FREQUENCY METER FOR SYNCH. (45-55 HZ)DF

Ie EXCITER FIELD AMMETER (0-20A)

Ve EXCITER FIELD VOLTMETER (0-150V)

F1-F9 PT FUSES

NULL VOLTMETER [(+15)-0-(-15V)]NV

MFGR PAPERLESS MULTI FUNCTION GRAPHIC RECORDER

VSS VOLTAGE SELECTOR SWITCH

T1,T2/MVAR MVAR TRANSDUCER, RANGE 100MVAR LAG TO 100MVAR LEAD

MEGAWATT TRANSDUCER RANGE 0 TO 100MWT1,T2,T3/MW

T2/PF POWER FACTOR TRANSDUCER, RANGE 0.5 LAG TO 0.5 LEAD

T1,T2/HZ FREQUENCY TRANSDUCER, RANGE 45 TO 55HZ

T1,T2/V VOLTAGE TRANSDUCERS, RANGE 0 TO 15KV

SC SURGE CAPACITOR, 0.25 MICRO FARAD, 18Kv

CURRENT TRANSDUCER, RANGE 0 – 5000AT2/A

AS AUTO SYNCHRONISER

LA LIGHTINING ARRESTER

NGT NEUTRAL GROUNDING TRANSFORMER

52 11KV GEN. CIRCUIT BREAKER

MCB1 TO 6 MINATURE CIRCUIT BREAKERS

LR LOADING RESISTOR

SYNCHROSCOPESYN

SW SYNCHROSCOPE CUT OFF SWITCH

GPR GENERATOR  PROTECTION RELAY

25G CHECK SYNC RELAY

ISOLATED PHASE BUS DUCTIPB

6015476
Rectangle

6015476
Line

6015476
Text Box
Pls. provide these details.
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11KV GENERATOR PROTECTION PANEL

GROUP-1 OUTRIP LOGIC DIAGRAM

+R1

B

87G GRP GEN. DIFFERENTIAL PROTN.

GRP STATOR EARTH FAULT PROTN. (95% & 100%)

50G GRP DEAD MACHINE PROTN.

64R GRP GEN. ROTOR EARTH FAULT PROTN.

51V GRP
GEN. OVER CURRENT WITH VOLTAGE

RESTRAINT RELAY

40G GRP LOSS OF EXCITATION PROTN.

5 GCP EMERGENCY TRIP PUSH BUTTON OPTD.

26 GCP STATOR FRAME TEMPERATURE HIGH

32G GRP REVERSE POWER PROTN.

PROTN. 

CODE
LOC DESCRIPTION SETTING

64G1

64G2

GRP GEN. UNDER FREQUENCY PROTN.

ALL DEVICES CONNECTED TO CLASS-B TRIP

TCP TRIP FROM ESV

81.1G

81.2G

GRP GEN. OVER FREQUENCY PROTN.
81.3G

81.4G

27/40G GRP
LOSS OF EXCITATION PROTN.

WITH U/V PROTN.
70%

46G GRP GEN NEGATIVE PH. SEQ. PROTN.

50LBB GRP GEN. CB FAILURE PROTN.

51G1 GRP
GEN. OVER CURRENT RELAY WITH TIME

DELAY PROTN. OPTD.

GRP PT FUSE FAIL PROTN. OPTD.
60G12

60G21

60G11 GRP METERING PT FUSE FAIL PROTN. OPTD.

GRP AVR PT FUSE FAIL PROTN. OPTD.
60G22

60G31

AND

A

1 st STAGE

2 
nd
STAGE

80º C

100º C

-

0.5%

A

AR RELEASE OF CO2

A

A

A

A

AR

A

A
RELEASE OF CO2

AR

X1

A

1 
st
STAGE

2 
nd
STAGE

1 
st
STAGE

2 nd STAGE

AND
X1

AND

AND

A
OR 86A1

t

2 sec

1 
st
STAGE

2 
nd
STAGE

A

A

t

2 sec

A

A

t

2 sec
A

A

t

0.5 sec

GT HV CB CLOSED
A

A TO OPEN TIE BREAKERS AND

OTHER FAULT FEEDEING 

BREAKERS.

105%

10 sec

A

PROTN.

X1

A

METG

A

AVR

A

CHANGEOVER OF REGN.

FROM AUTO TO MANUAL

OR 86B1

95

B1

TURBINE SOLENOID

VALVE TRIP

TO OPEN 52GCB & EFB

BREAKERS

EXC. FIELD BREAKER

TRIP SIGNAL.

TO INITIATE 50LBB

PROTECTION

AX1

A

AND
t

0.5 sec

24G GRP GEN. OVER  FLUXING  PROTN.

27G GRP GEN. UNDER VOLTAGE PROTN. 90%

GRP GEN. OVER VOLTAGE PROTN.
59G1

59G2

78G GRP GEN. POLE SLIPPING PROTN.

UT DIFFERENTIAL OPTD.

# 87OA OVERALL DIFFERENTIAL OPTD.

# 87GT GT DIFFERENTIAL OPTD.

37G GRP LOW FORWARD POWER PROTN. 0.5%

1 
st
STAGE

2 
nd
STAGE

115%

125%

X1
AND

t

0.5 sec

A

X1
A

AND
t

2 secGEN CB CLOSED

t

CHANGE OF REGN.

FROM CH-1 TO CH-2

0.2 sec

A

t 2 sec

X1
AND

A

A

A

A

GEN CB CLOSED

TURBINE TRIPPED

86B OPTD
OR

X1
ANDt

2 sec

A

OR

86C1

95

C1

TO OPEN 52GCB & EFB

BREAKERS.

TO OPEN 52GCB & EFB

BREAKERS.

A

NOTE:-

1. RELAY SETTING WILL BE FURNISHED DURING ERECTION.

2.GPR MAIN & REDUNDANT RELAYS SHALL BE PROVIDED 

WITH INDEPENDENT LOCKOUT RELAYS.

## PROTECTION FUNCTIONS MARKED WITH THIS SYMBOL 

ARE NOT IN BHEL HYD SCOPE OF SUPPLY.

86A1 & 86A2 – UNIT LOCKOUT RELAYS

86B1 & 86B2 – TURBINE LOCKOUT RELAYS

86C1 & 86C2 – GEN. LOCKOUT RELAYS

95A1,95B1,95C1 – SUPERVISION RELAYS FOR LOCKOUT                     

RELAYS

GRP - GEN. RELAY PANEL

TCP - TURBINE CONTROL PANEL

GCP - GEN. CONTROL PANEL

GCB - GEN. CIRCUIT BREAKER

EFB - EXC. FIELD CIRCUIT BREAKER

ESV - EMERGENCY STOP VALVE

X1 - PROTECTION PT HEALTHY

Y - GCB CLOSED

Y1 - EXC. FLD CB CLOSED

OR

LEGEND:-

AND

- OR GATE

- AND GATE

- NOT GATE

AR - AUX RELAY

A - ANNUNCIATOR

t - TIMER

95

A1

# 87UT-1

# 87UT-2

TO INITIATE 50LBB

PROTECTION
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GROUP-2 TRIP LOGIC DIAGRAM

+R1

B

87G GRP GEN. DIFFERENTIAL PROTN.

GRP STATOR EARTH FAULT PROTN. (95% & 100%)

50G GRP DEAD MACHINE PROTN.

64R GRP GEN. ROTOR EARTH FAULT PROTN.

51V GRP
GEN. OVER CURRENT WITH VOLTAGE

RESTRAINT RELAY

40G GRP LOSS OF EXCITATION PROTN.

5 GCP EMERGENCY TRIP PUSH BUTTON OPTD.

26 GCP STATOR FRAME TEMPERATURE HIGH

32G GRP REVERSE POWER PROTN.

PROTN. 

CODE
LOC DESCRIPTION SETTING

64G1

64G2

GRP GEN. UNDER FREQUENCY PROTN.

ALL DEVICES CONNECTED TO CLASS-B TRIP

TCP TRIP FROM ESV

81.1G

81.2G

GRP GEN. OVER FREQUENCY PROTN.
81.3G

81.4G

27/40G GRP
LOSS OF EXCITATION PROTN.

WITH U/V PROTN.
70%

46G GRP GEN NEGATIVE PH. SEQ. PROTN.

50LBB GRP GEN. CB FAILURE PROTN.

51G1 GRP
GEN. OVER CURRENT RELAY WITH TIME

DELAY PROTN. OPTD.

GRP PT FUSE FAIL PROTN. OPTD.
60G12

60G21

60G11 GRP METERING PT FUSE FAIL PROTN. OPTD.

GRP AVR PT FUSE FAIL PROTN. OPTD.
60G22

60G31

AND

A

1 
st
STAGE

2 
nd
STAGE

80º C

100º C

-

0.5%

A

AR RELEASE OF CO2

A

A

A

A

AR

A

A
RELEASE OF CO2

AR

X1

A

1 st STAGE

2 
nd
STAGE

1 st STAGE

2 
nd
STAGE

AND
X1

AND

AND

A
OR 86A2

t

2 sec

1 
st
STAGE

2 
nd
STAGE

A

A

t

2 sec

A

A

t

2 sec
A

A

t

0.5 sec

GT HV CB CLOSED
A

A TO OPEN TIE BREAKERS AND

OTHER FAULT FEEDEING 

BREAKERS.

105%

10 sec

A

PROTN.

X1

A

METG

A

AVR

A

CHANGEOVER OF REGN.

FROM AUTO TO MANUAL

OR 86B2

95

B2

TURBINE SOLENOID

VALVE TRIP

TO OPEN 52GCB & EFB

BREAKERS

EXC. FIELD BREAKER

TRIP SIGNAL.

TO INITIATE 50LBB

PROTECTION

AX1

A

AND
t

0.5 sec

24G GRP GEN. OVER FLUXING PROTN.

27G GRP GEN. UNDER VOLTAGE PROTN. 90%

GRP GEN. OVER VOLTAGE PROTN.
59G1

59G2

78G GRP GEN. POLE SLIPPING PROTN.

UT DIFFERENTIAL OPTD.

# 87OA OVERALL DIFFERENTIAL OPTD.

# 87GT GT DIFFERENTIAL OPTD.

37G GRP LOW FORWARD POWER PROTN. 0.5%

1 
st
STAGE

2 
nd
STAGE

115%

125%

X1
AND

t

0.5 sec

A

X1
A

AND
t

2 secGEN CB CLOSED

t

CHANGE OF REGN.

FROM CH-1 TO CH-2

0.2 sec

A

t 2 sec

X1
AND

A

A

A

A

GEN CB CLOSED

TURBINE TRIPPED

86B OPTD
OR

X1
ANDt

2 sec

A

OR

86C2

95

C2

TO OPEN 52GCB & EFB

BREAKERS.

TO OPEN 52GCB & EFB

BREAKERS.

A

NOTE:-

1. RELAY SETTING WILL BE FURNISHED DURING ERECTION.

2.GPR MAIN & REDUNDANT RELAYS SHALL BE PROVIDED 

WITH INDEPENDENT LOCKOUT RELAYS.

## PROTECTION FUNCTIONS MARKED WITH THIS SYMBOL 

ARE NOT IN BHEL HYD SCOPE OF SUPPLY.

86A1 & 86A2 – UNIT LOCKOUT RELAYS

86B1 & 86B2 – TURBINE LOCKOUT RELAYS

86C1 & 86C2 – GEN. LOCKOUT RELAYS

95A1,95B1,95C1 – SUPERVISION RELAYS FOR LOCKOUT                     

RELAYS

GRP - GEN. RELAY PANEL

TCP - TURBINE CONTROL PANEL

GCP - GEN. CONTROL PANEL

GCB - GEN. CIRCUIT BREAKER

EFB - EXC. FIELD CIRCUIT BREAKER

ESV - EMERGENCY STOP VALVE

X1 - PROTECTION PT HEALTHY

Y - GCB CLOSED

Y1 - EXC. FLD CB CLOSED

OR

LEGEND:-

AND

- OR GATE

- AND GATE

- NOT GATE

AR - AUX RELAY

A - ANNUNCIATOR

t - TIMER

95

A2

TO INITIATE 50LBB

PROTECTION

# 87UT-1

# 87UT-2
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AC DISTRIBUTION

+R1

B

+R1

+ACDB

HS

1

2

HT

2
1

TS

1

2

X1
1

X1
2

PH NU

CIL

3

4

H
1

H
2

H
3

H
7

H
4

H3 H3

240V AC, 50HZ

16A
FS91

2

1 1

2

LK91

H
5

H7

1

X201

2

X201

+C2

1

3
2
6
9
P
N
4
9
1
-S
-0
2
/0
0
4
.1
B

X201

2

3
2
6
9
P
N
4
9
1
-S
-0
2
/0
0
4
.2
B

X201

SW

1

PS

2

H1 H2
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DC DISTRIBUTION

+R1

B

+R1

+VE

SPARE SPARE

TO GPRM 

PROTN

CKT

TO ROTOR 

E/F RELAY

CKT

TO GPRR 

PROTN

CKT

/0
1
5
.1
B

K
1
0
1

/0
1
5
.1
F

K
1
0
2

/0
2
3
.3
E

K
9
0
1

/0
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3
.3
E

K
9
0
2

/0
2
0
.1
B

K
2
0
1

/0
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0
.1
F

K
2
0
2

4A

FS9

2

1

TO VOLT.

BALANCE

CKT

/0
1
2
.4
A

K
7
0
1

/0
1
2
.4
C

K
7
0
2

+C2

10A

FS1

2

1

10A

FS2

2

1

10A

FS3

2

1

10A

FS4

2

1

6A

FS5

2

1

6A

FS6

2

1

4A
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2

1

4A
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1

4A
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P
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B
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TO GRP-2 TRIP 

RELAY

86A

TO GRP-2 TRIP 

RELAY

86B

TO GRP-2 TRIP 

RELAY
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RELAY
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VT DISTRIBUTION

+R1

B

PT 1,2,3

CORE : 1    

11KV/ 3/110V/ 3

30VA, CL-3P

21

1
1
K
V
 B
U
S

21

21

MCB1

PT 1,2,3

CORE : 2    

11KV/ 3/110V/ 3

60VA, CL-0.2

MCB2

X3

1

X3

2

X3

3

X3

4

X3

5

X3

6

X3

7

X3

8

+PTJB +R1+GEN PT

/014.4D
E113

/014.4D
E133

/014.4D
E153

TO GPRM

E111

E131

E151

E171

E211

E231

E251

E271

2A

FS111
21

2A

FS131
21

1 2
LK171

1

2

E2

1

2

E1

1

X200

2

X200

3

X200

4

X200

/014.4D
E173

+C2

1
3269PN491-S-02/009.2E

X200

/012.2A
E213

/012.2A
E233

/012.2B
E253

TO VOLTAGE 

BALANCE

RELAY 60.11G 

TO METERING/ 

SYNCH. CKT

2A

FS213
21

2A

FS233
21

2A

FS253
21

2A

FS151
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2A

FS211
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2A

FS231
21

2A

FS251
21

1 2
LK271

E215

E235

E255

E275

E215

E235

E255

E275

2
3269PN491-S-02/009.2E

X200

3
3269PN491-S-02/009.2E

X200

4
3269PN491-S-02/009.2F

X200

6015476
Text Box
Pls. note that the Voltage balance
Relay is part of Multi function numerical relay, therefore no separate 60 type relay is provided for this purpose.
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X3
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X3
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+PTJB +R1+GEN PT
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E433
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E453
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E413
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E331
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Pls. note that the Voltage balance
Relay is part of Multi function numerical relay, therefore no separate 60 type relay is provided for this purpose.
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14

COIL C

60.31G

19

17

.6E

15

RLB-1

60.11G

.3ACOIL A-B
23

25
27

.5ACOIL C
13

14
11

.7CVOLTAGE BALANCE CKT 15
17
19

/041.1BSPARE 16
18
20

/041.1BSPARE 1
3
5

/041.2BSPARE 2
4
6

/038.2DPT 1,2,3 CORE-2 FUSE FAIL 97
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A

A B
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60.22G
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.7C

27

MVAPM32

A

A B

23
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.6E
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FROM PT-1,2,3
CORE-2 

FROM PT-7,8,9
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R
L
B
-3

1113

60.22G
.7C

MVAPM32

14

COIL C

60.11G

19

17

.6C

15

RLB-1

R
L
B
-3

1113

60.31G
.6E

MVAPM32
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COIL C

60.22G

19

17

.7C
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K
7
1
1

K
7
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3

A

A B
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60.32G
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.7E
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K
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17
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7
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5

60.22G
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.7C

8

RLC-4
60.31G
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.6E

8

RLC-4

X4
1

X4
2

X4
3

X4
4

TO AVR PT

CH. OVER CKT.
TO AVR PT

CH. OVER CKT.

K
7
1
9
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l

K
7
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K
7
2
5
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Text Box
60.12 and 60.21 ARE PART 
OF MULTI FUNCTION NUMERICAL RELAYS GPR-M & GPR-R.
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Rsec<5OHMS @75*C
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+CTJB

X2

9

BUS SIDE

NGT SIDE

+R1

10

12

11

14

13

16

15

4

3

6

5

8

7

2

+CTJB

A171S

A271S

BLKA 5A 1A

5A 1A

5A 1A

5A 1A

5A 1A

5A 1A

GPRM

/044.1A

E3

E1 E2

E4 E5

E6

E7 E8
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P343
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C7 C8

C4 C5

C6

C1 C2

C3

1 2
E9

1 2
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A233
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CT 4,5,6

RATIO : 5000/1A

CLASS : PS

Vk>400V,Im<30mA@Vk/2, 

Rsec<5OHMS @75*C
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E113/009.6A
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CORE-1

X3

43
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+NGT JB

TO GPRR

BLKB

E81

E85
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E135
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VA

VB

VC

VN

V NEUTRAL

GPRM

/044.2A

C19

P343

C20

C21

C22

C23

C24

***

1 2

SLD CT-22

X3

39

X3

41

5A 1A

5A 1A
IN 

SENSITIVE

IN

GPRM

/044.1E
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C10 C11

C13 C14
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E85

40
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1 2
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1
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5
S
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67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 044

11KV GENERATOR PROTECTION PANEL

TEST BLOCK DISTRIBUTION

+R1

B

+R1

BLKA

/025.2C21

/026.2C43

/014.6D65

/014.6D87

/014.6D109

/014.6D1211

/015.1C1413

1615

/027.2C1817

2019

/013.5A2221

/013.5B2423

/013.5B2625

/013.5B2827

BLKB

21

43

/014.6E65

/014.6E87

/014.6B109

/014.6C1211

/015.1E1413

1615

1817

2019

/013.5F2221

/013.5E2423

/013.5E2625

/013.5D2827

BLKC

/028.2C21

/029.2C43

/019.6D65

/019.6D87

/019.6D109

/019.6E1211

/020.1C1413

1615

/030.2C1817

2019

/018.5A2221

/018.5B2423

/018.5B2625

/018.5B2827

BLKD

21

43

/019.6E65

/019.6E87

/019.6B109

/019.6C1211

/020.1E1413

1615

1817

2019

/018.5F2221

/018.5E2423

/018.5E2625

/018.5D2827
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 045

11KV GENERATOR PROTECTION PANEL

RELAY CONTACT DISTRIBUTION

+R1

B

+R1

GPRM GPRMGPRM

VA

VB

VC

VN

V NEUTRAL

/014.7D

C19

C20

C21

C22

C23

C24

RL7

L13

L15

L14

/035.3E
GEN E/F (0-95%) OPTD

-

+
/015.1D

M2

M1

/016.2D

G2

G1

G4

G3

G6

G5

G8

G7

G10

G9

G12

G11

G14

G13

G16

G15

/015.2D

E2

E1

E4

E3

E6

E5

E8

E7

E10

E9

E12

E11

E14

E13

E16

E15

1A

5A

1A

5A

1A

5A

1A

5A

1A

5A

1A

5A

E2

E1

E3

E5

E4

E6

E8

E7

E9

C8

C7

C9

C5

C4

C3

C1

C6

C2

/013.7A

1A

5A

1A

5A

C11

C10

C12

C14

C13

C15

/014.7B

WD1 /038.6D
M11

M12 RELAY FAULTY TO ANNUN

WD2

M13

M14

I/P-1

O/P-1

O/P-2

O/P-3

O/P-4

20mA

1mA

20mA

1mA

I/P-3

20mA

1mA

20mA

1mA

I/P-2

I/P-4
20mA

1mA

20mA

1mA

20mA

1mA

20mA

1mA

C16

C17

/017.2D

C18

C20

C21

C22

C24

C25

C26

C28

C29

C30

C1

C2

C3

C5

C6

C7

C9

C10

C11

C13

C14

C15

RL8

L16

L18

L17

/035.3E
GEN E/F (0-100%) OPTD

RL32

/040.3EH16

H18

H17

86C1 TRIP RELAY FAULTY

RL31

/040.2EH13

H15

H14

86B1 TRIP RELAY FAULTY

RL30
/040.1E

H11

H12 86A1TRIP RELAY FAULTY

RL29
/039.6E

H9

H10 OVER FLUXING STG-1 OPTD

RL28
/039.5E

H7

H8 GEN O/C WITH TIME DELAY OPTD

RL27
/039.4E

H5

H6 UNDER/OVER FREQ. STG-1 OPTD

RL26
/039.3E

H3

H4 NEG. PHASE SEQ. STG-1 OPTD

RL25
/039.2E

H1

H2 GEN O/V STG-1 OPTD
/035.4E

LOSS OF EXCITATION WITH U/V

K1

K2 RL9

/035.5E
LOSS OF EXCITATION WITH U/V

K3

K4 RL10

/035.6E
LOW FORWARD POWER PROTN.

K5

K6 RL11

/035.6E
NEG. PHASE SEQ STG-2 OPTD.

K7

K8 RL12

/035.7E
UNDER FREQ. STG-2 OPTD.

K9

K10 RL13

/036.1E
OVER FREQ STG-2 OPTD

K11

K12 RL14

RL15

K13

K15

K14

/036.2E
DEAD MACHINE PROTN OPTD

RL16

K16

K18

K17

/036.3E
REVERSE POWER PROTN OPTD 

RL24

/039.2EJ16

J18

J17

GEN ROTOR E/F STG-1 OPTD

RL23

/038.2DJ13

J15

J14

PT 1,2,3 CORE-1 FUSE FAIL

/035.2E
GEN. ROTOR E/F STG-2 OPTD.

L11

L12 RL6

/024.3D
GEN. DIFFL PROTN OPTD

L9

L10 RL5

/027.2D
TO 86C1 TRIP RELAY

L7

L8 RL4

/042.4B
(ANY TRIP)

L5

L6 RL3

/026.2D
TO 86B1 TRIP RELAY

L3

L4 RL2

/025.2D
TO 86A1 TRIP RELAY

L1

L2 RL1 RL17
/036.3E

J1

J2 GEN OVERFLUX STG-2 OPTD

RL18
/036.4E

J3

J4 POLE SLIPPING OPTD

RL19
/036.5E

J5

J6 OVER VOLTAGE STG-2 OPTD

RL20
/036.6E

J7

J8 UNDER VOLTAGE PROTN. OPTD.

RL21
/024.4D

J9

J10 LBB PROTN. OPTD.

RL22
/036.7E

J11

J12 VOLTAGE RESTRAINT O/C OPTD.
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11KV GENERATOR PROTECTION PANEL

RELAY CONTACT DISTRIBUTION

+R1

B

+Loc

GPRR

1A

5A

1A

5A

1A

5A

1A

5A

1A

5A

1A

5A

E2

E1

E3

E5

E4

E6

E8

E7

E9

C8

C7

C9

C5

C4

C3

C1

C6

C2

/018.7A

1A

5A

1A

5A

C11

C10

C12

C14

C13

C15

/019.7B

VA

VB

VC

VN

V NEUTRAL

/019.7D

C19

C20

C21

C22

C23

C24

GPRR

RL1

L1

L2/028.2D
TO 86A2 TRIP RELAY

RL2

L3

L4/029.2D
TO 86B2 TRIP RELAY

RL3

L5

L6/042.5B
(ANY TRIP)

RL4

L7

L8/030.2D
TO 86C2 TRIP RELAY

RL5

L9

L10/024.3D
GEN. DIFFL PROTN OPTD

RL6

L11

L12/035.2D
GEN. ROTOR E/F STG-2 OPTD.

RL7

L14

L15

L13

/035.3D
GEN E/F (0-95%) OPTD

RL8

L17

L18

L16

/035.4D
GEN E/F (0-100%) OPTD

RL9

K1

K2/035.5D
LOSS OF EXCITATION WITH U/V

RL10

K3

K4/035.5D
LOSS OF EXCITATION WITH U/V

RL11

K5

K6/035.6D
LOW FORWARD POWER PROTN.

RL13

K9

K10/035.7D
UNDER FREQ. STG-2 OPTD.

RL14

K11

K12/036.1D
OVER FREQ STG-2 OPTD

RL15

K14

K15

K13

/036.2D
DEAD MACHINE PROTN OPTD

RL18
/036.4D

J3

J4 POLE SLIPPING OPTD

RL19
/036.5D

J5

J6 OVER VOLTAGE STG-2 OPTD

RL20
/036.6D

J7

J8 UNDER VOLTAGE PROTN. OPTD.

RL21
/024.5D

J9

J10 LBB PROTN. OPTD.

RL22
/036.7D

J11

J12 VOLTAGE RESTRAINT O/C OPTD.

RL12

K7

K8/035.7D
NEG. PHASE SEQ STG-2 OPTD.

RL16

K17

K18

K16

/036.3D
REVERSE POWER PROTN OPTD

RL17
/036.4D

J1

J2 GEN OVERFLUX STG-2 OPTD

RL23

/038.3DJ14

J15

J13

PT 4,5,6 CORE-1 FUSE FAIL

RL24

/039.2CJ17

J18

J16

GEN ROTOR E/F STG-1 OPTD

RL25
/039.3C

H1

H2 GEN O/V STG-1 OPTD

RL26
/039.4C

H3

H4 NEG. PHASE SEQ. STG-1 OPTD

RL27
/039.4C

H5

H6 UNDER/OVER FREQ. STG-1 OPTD

RL28
/039.5C

H7

H8 GEN O/C WITH TIME DELAY OPTD

RL29
/039.6C

H9

H10 OVER FLUXING STG-1 OPTD

RL30
/040.4D

H11

H12 86A2 TRIP RELAY FAULTY

RL31

/040.5DH14

H15

H13

86B2 TRIP RELAY FAULTY

RL32

/040.5DH17

H18

H16

86C2 TRIP RELAY FAULTY

WD1 /038.7D
M11

M12 RELAY FAULTY TO ANNUN

WD2

M13

M14

-

+
/020.1D

M2

M1

GPRR

I/P-1

O/P-1

O/P-2

O/P-3

O/P-4

20mA

1mA

20mA

1mA

I/P-3

20mA

1mA

20mA

1mA

I/P-2

I/P-4
20mA

1mA

20mA

1mA

20mA

1mA

20mA

1mA

C16

C17

/022.2D

C18

C20

C21

C22

C24

C25

C26

C28

C29

C30

C1

C2

C3

C5

C6

C7

C9

C10

C11

C13

C14

C15

E2

E4

E3

E6

E5

E8

E7

E10

E9

E12

E11

E14

E13

E16

E15

E1

/020.2D

G2

G4

G3

G6

G5

G8

G7

G10

G9

G12

G11

G14

G13

G16

G15

G1

/021.2D
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CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. 047

11KV GENERATOR PROTECTION PANEL

RELAY LED CONFIGURATION

+R1

B

GENERATOR DIFF. PROTN

MiCOMP343  LED CONFIGURATION(GPRM)

ROTOR E/F PROTN. 

NEG. PHASE SEQUENCE PROTN

OVER CURRENT PROTN

DEAD MACHINE PROTN

POLE SLIPPING PROTN

LBB PROTN

VOLTAGE RESTRAINT O/C PROTN

REV POWER PROTN

MiCOMP343  LED CONFIGURATION(GPRR)

STATOR E/F PROTN

UNDER VOLTAGE PROTN

OVER VOLTAGE PROTN

OVER FREQUENCY PROTN

LOSS OF EXCITATION

UNDER FREQUENCY PROTN

LOW FORWARD POWER

INBUILT FUNCTIONS OF GPRM:
INBUILT FUNCTIONS OF GPRR:

1) 87G- GENERATOR DIFFERENTIAL PROTN.

2) 64G- ROTOR E/F PROTN.

3) 64G1/G2-GENERATOR E/F PROTN(0-95% & 0-100%) 

4) 37G-LOW FORWARD POWER 

5) 40G- LOSS OF EXCITATION PROTN 

6) 27/40G- LOSS OF EXCITATION WITH U/V PROTECTION

7) 46G- NEGATIVE PHASE SEQUENCE

8) 81- UNDER FREQUENCY PROTN STG-1&2

9) 81O- OVER FREQUENCY PROTN STG-1&2

10) 50LBB- GEN. CB FAILURE PROTECTION

11) 50G- OVER CURRENT PROTN WITH TIME DELAY

12) 61B- DEAD MACHINE PROTN

13) 32G- REVERSE POWER PROTN

14) 24G- OVER FLUXING PROTN

15) 78G- POLE SLIPPING PROTN

16) 51V- GEN OVERCURRENT WITH VOLTAGE RESTRAINT PROTN

17) 27G- UNDER VOLTAGE PROTN
18) 59G- OVER VOLTAGE PROTN STG-1&2

1) 87G- GENERATOR DIFFERENTIAL PROTN.

2) 64G- ROTOR E/F PROTN.

3) 64G1/G2-GENERATOR E/F PROTN(0-95% & 0-100%) 

4) 37G-LOW FORWARD POWER 

5) 40G- LOSS OF EXCITATION PROTN 

6) 27/40G- LOSS OF EXCITATION WITH U/V PROTECTION

7) 46G- NEGATIVE PHASE SEQUENCE

8) 81- UNDER FREQUENCY PROTN STG-1&2

9) 81O- OVER FREQUENCY PROTN STG-1&2

10) 50LBB- GEN. CB FAILURE PROTECTION

11) 50G- OVER CURRENT PROTN WITH TIME DELAY

12) 61B- DEAD MACHINE PROTN

13) 32G- REVERSE POWER PROTN

14) 24G- OVER FLUXING PROTN

15) 78G- POLE SLIPPING PROTN

16) 51V- GEN OVERCURRENT WITH VOLTAGE RESTRAINT PROTN

17) 27G- UNDER VOLTAGE PROTN
18) 59G- OVER VOLTAGE PROTN STG-1&2



APPROVED :

REVIEWED :

PREPARED :

DATE:

SHT :CUSTOMER :

PROJECT      :

PO. No.& Date: 
PANEL TYPE  :

TITLE  :

CONT:

T
h
is
 d
o
c
u
m
e
n
t 
is
 t
h
e
 e
x
c
lu
s
iv
e
 p
ro
p
e
rt
y
 o
f 
S
c
h
n
e
id
e
r 
E
le
c
tr
ic
 a
n
d
 s
h
a
ll 
n
o
t 
b
e
 u
s
e
d
, 
c
o
p
ie
d
 o
r 
c
o
m
m
u
n
ic
a
te
d
 t
o
 t
h
ir
d
 p
a
rt
ie
s
 w
it
h
o
u
t 
p
ri
o
r 
a
u
th
o
ri
z
a
ti
o
n
.

REVISION:

DRG. NO.:

A A

B B

C C

D D

E E

F F

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

ROHIT FERRO TECH LTD.

3269PN491-S-01

APS

047GD

THY

CLIENT: ROHIT FERRO TECH LTD, JAJPUR, ORISSA.

3/31/2012

BHARAT HEAVY ELECTRICALS LTD.

CONSULTANT: DEVELOPMENT CONSULTANTS

C117A00076 DATED:16-01-2012

HYDERABAD

67.5MW CAPTIVE POWER PLANT, JAJPUR PVT LTD. NIL

11KV GENERATOR PROTECTION PANEL

TERMINAL BLOCK REFERENCE

+R1

B

+R1

TAG REF

: 1 /006.3BX1

:2 /006.4BX1

:3 SPAREX1

TAG REF

: 1 /013.3AX2

: 2 /013.3BX2

: 3 /013.3BX2

: 4 /013.3BX2

: 5 /013.3BX2

: 6 /013.3BX2

: 7 /013.3BX2

: 8 /013.3CX2

:9 /013.3DX2

: 10 /013.3EX2

: 11 /013.3EX2

: 12 /013.3EX2

: 13 /013.3EX2

: 14 /013.3EX2

: 15 /013.3FX2

: 16 /013.3FX2

: 17 /018.3AX2

: 18 /018.3BX2

: 19 /018.3BX2

: 20 /018.3BX2

: 21 /018.3BX2

: 22 /018.3BX2

: 23 /018.3BX2

: 24 /018.3CX2

: 25 /018.3DX2

: 26 /018.3EX2

: 27 /018.3EX2

: 28 /018.3EX2

: 29 /018.3EX2

: 30 /018.3EX2

: 31 /018.3FX2

: 32 /018.3FX2

: 33 SPAREX2

: 34 SPAREX2

: 35 SPAREX2

: 36 SPAREX2

: 37 SPAREX2

: 38 SPAREX2

TAG REF

: 1 /009.4AX3

:2 /009.4BX3

:3 /009.4BX3

:4 /009.4BX3

:5 /009.4DX3

:6 /009.4DX3

:7 /009.4DX3

:8 /009.4DX3

:9 /010.5BX3

:10 /010.5BX3

:11 /010.5BX3

:12 /010.5BX3

:13 /010.5DX3

:14 /010.5EX3

:15 /010.5EX3

:16 /010.5EX3

:17 /010.7EX3

:18 /010.7EX3

:19 /010.7EX3

:20 /010.7EX3

:21 /011.4AX3

:22 /011.4BX3

:23 /011.4BX3

:24 /011.4BX3

:25 /011.6BX3

:26 /011.6BX3

:27 /011.6CX3

:28 /011.6CX3

:29 /011.6CX3

:30 /011.4DX3

:31 /011.4DX3

:32 /011.4DX3

:33 /011.4DX3

:34 /011.6DX3

:35 /011.6EX3

:36 /011.6EX3

:37 /011.6EX3

:38 /011.6FX3

:39 /014.3BX3

:40 /014.3BX3

:41 /014.3BX3

:42 /014.3BX3

:43 /014.3CX3

:44 /014.3CX3

:45 /019.3CX3

:46 /019.3CX3

:47 /019.3CX3

:48 /019.3CX3

:49 SPAREX3

:50 SPAREX3

:51 SPAREX3

:52 SPAREX3

:53 SPAREX3

:54 SPAREX3

:55 SPAREX3

:56 SPAREX3

:57 SPAREX3

:58 SPAREX3

TAG REF

: 1 /012.4DX4

:2 /012.4DX4

:3 /012.5DX4

:4 /012.5DX4

:5 /015.7BX4

:6 /015.7BX4

:7 /016.2BX4

:8 /016.2BX4

:9 /016.5CX4

:10 /016.5CX4

:11 /016.5CX4

:12 /016.6CX4

:13 /016.6CX4

:14 /016.6CX4

:15 /020.7BX4

:16 /020.7BX4

:17 /021.2BX4

:18 /021.2BX4

:19 /021.5CX4

:20 /021.5CX4

:21 /021.5CX4

:22 /021.6CX4

:23 /021.6CX4

:24 /021.6CX4

:25 /023.3BX4

:26 /023.3BX4

:27 /023.3CX4

:28 /023.3CX4

:29 /024.1CX4

:30 /024.2CX4

:31 /024.7DX4

:32 /024.7DX4

:33 /024.7DX4

:34 /024.8DX4

:35 /025.4CX4

:36 /025.4CX4

:37 /025.5CX4

:38 /025.5CX4

:39 /026.4CX4

:40 /026.4CX4

:41 /027.2CX4

:42 /027.2CX4

:45 /027.4CX4

:46 /027.4CX4

:43 /027.3CX4

:44 /027.3CX4

:47 /027.4CX4

:48 /027.5CX4

:49 /027.5CX4

:50 /027.6CX4

TAG REF

: 51 /028.4CX4

:52 /028.4CX4

:53 /028.5CX4

:54 /028.5CX4

:55 /029.4CX4

:56 /029.4CX4

:57 /030.2CX4

:58 /030.3CX4

:61 /030.4CX4

:62 /030.4CX4

:63 /030.5CX4

:64 /030.5CX4

:65 /030.6CX4

:66 /030.6CX4

:67 /024.5CX4

:68 /024.5CX4

:69 /026.4CX4

:70 /026.5CX4

:71 /029.4CX4

:72 /029.5CX4

:73 SPAREX4

:74 SPAREX4

:75 SPAREX4

:76 SPAREX4

:77 SPAREX4

:78 SPAREX4

:59 /030.3CX4

:60 /030.3CX4

:83 SPAREX4

:84 SPAREX4

:81 SPAREX4

:85 SPAREX4

:86 SPAREX4

:79 SPAREX4

:80 SPAREX4

:82 SPAREX4

TAG REF

: 1 /031.1EX5

:2 /031.1EX5

:3 /031.2EX5

:4 /031.3EX5

:5 /031.4EX5

:6 /032.1EX5

:7 /032.2EX5

:8 /032.2EX5

:9 /032.3EX5

:10 /032.3EX5

:11 /033.5DX5

:12 /033.7DX5

:13 /033.7DX5

:14 /033.8DX5

:15 /034.1DX5

:16 /034.2DX5

:17 /034.3DX5

:18 /034.3DX5

:19 /007.2DX5

:20 /007.2DX5

:21 /007.3DX5

:22 /007.3DX5

TAG REF

: 1 /031.2BX7

:2 /031.2CX7

:3 /032.2BX7

:4 /032.2CX7

:5 /041.1BX7

:6 /041.1BX7

:7 /041.1BX7

:8 /041.2BX7

:9 /041.2BX7

:10 /041.2BX7

:11 /041.3BX7

:12 /041.3BX7

:13 /041.3BX7

:14 /041.4BX7

:15 /041.4BX7

:16 /041.4BX7

:17 /041.5BX7

:18 /041.5BX7

:19 /041.5BX7

:20 /041.5BX7

:21 /041.6BX7

:22 /041.6BX7

:23 /041.7BX7

:24 /041.7BX7

:25 /041.7BX7

:26 /041.7BX7

:27 /041.8BX7

:28 /041.8BX7

:29 /041.1DX7

:30 /041.1DX7

:31 /041.1DX7

:32 /041.2DX7

:33 /041.2DX7

:34 /041.2DX7

:35 /041.2DX7

:36 /041.3DX7

:37 /041.3DX7

:38 /041.4DX7

:39 /041.4DX7

:40 /041.4DX7

:41 /041.4DX7

:42 /041.5DX7

:43 /041.5DX7

:44 /041.5DX7

:45 /041.6DX7

:46 /041.6DX7

:47 /041.6DX7

:48 /041.7DX7

:49 /041.7DX7

:50 /041.7DX7

TAG REF

: 51 /041.8DX7

:52 /041.8DX7

:53 /041.1EX7

:54 /041.1EX7

:55 /041.1EX7

:56 /041.2EX7

:57 /041.2EX7

:58 /041.2EX7

:59 /041.2EX7

:60 /041.3EX7

:61 /041.3EX7

:62 /041.4EX7

:63 /041.4EX7

:64 /041.4EX7

:65 /041.4EX7

:66 /041.5EX7

:67 /041.5EX7

:68 /041.5EX7

:69 /041.6EX7

:70 /041.6EX7

:71 /041.6EX7

:72 /041.7EX7

:73 /041.7EX7

:74 /041.7EX7

:75 /041.8EX7

:76 /041.8EX7

:77 /042.1BX7

:78 /042.2BX7

:79 /042.2BX7

:80 /042.2BX7

:81 /042.3BX7

:82 /042.3BX7

:83 /042.3BX7

:84 /042.3BX7

:85 /042.4BX7

:86 /042.4BX7

:87 /042.5BX7

:88 /042.5BX7

:89 /042.6BX7

:90 /042.6BX7

:91 /042.7BX7

:92 /042.7BX7

:93 /042.7BX7

:94 /042.7BX7

:95 /042.8BX7

:96 /042.8BX7

:97 SPAREX7

:98 SPAREX7

:99 SPAREX7

:100 SPAREX7

:101 SPAREX7

:102 SPAREX7

:103 SPAREX7

:104 SPAREX7

TAG REF

: 1 /017.3CX8

: 2 /017.3CX8

: 3 /017.3CX8

: 4 /017.4CX8

: 5 /017.4CX8

: 6 /017.4CX8

: 7 /017.5CX8

: 8 /017.5CX8

: 9 /017.5CX8

: 10 /017.6CX8

: 11 /017.6CX8

: 12 /017.6CX8

: 13 /017.6CX8

: 14 /017.7CX8

: 15 /023.5BX8

: 16 /023.6BX8

: 17 /022.3CX8

: 18 /022.3CX8

: 19 /022.3CX8

: 20 /022.4CX8

: 21 /022.4CX8

: 22 /022.4CX8

: 23 /022.5CX8

: 24 /022.5CX8

: 25 /022.5CX8

: 26 /022.6CX8

: 27 /022.6CX8

: 28 /022.6CX8

: 29 /022.6CX8

: 30 /022.7CX8

: 31 SPAREX8

: 32 SPAREX8

: 33 SPAREX8

: 34 SPAREX8

: 35 SPAREX8

: 36 SPAREX8


		2012-04-02T10:00:14+0530
	K POORNACHANDRA RAO
	Reviewed by BHEL. Drawing is revised based on your comments on Rev-A. Pls. check and approve.




