FIRST ANGLE PROJECTION A ALL DIMENSIONS ARE IN MM

COPY RIGHT AND CONFIDENTIAL

on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

CUSTOMER'S DRAWING NO.

to the interest of the company.

n ony way

or

information
ust not be directly

¥00d—-90S—2c66—Dd—-dd
‘ON_ONIMYYQO

CONTROL LOGIC FOR 415V PMCC/MCC INCOMER,
BUSCOUPLER & OUTGOING FEEDERS

RAJASTHAN RAJYA VIDYUT UTPADAN NIGAM LTD.

2X 660 MW SUPER CRITICAL TPS, STAGE-V, UNITS #7 & 8 AT SURATGARH, RAJASTHAN.

w [ or EPl go g QW TATA CONSULTING ENGINEERS LIMITED

03 |15.12.14

LOGIC GENERALLY REVISED IN TATA MUMBAI
UNE WITH CUSTOMER COMM
OTD 251114 & RESOLLTON 2 X 660 MW SUPER CRITICAL TPS
(SURATGARH , STAGE-V, UNIT #7 & 8)
rev. [ oare TATDT oD T apeoTrev. [ oare [ATDT b T aeenl 0B No. 392 F5FE) BHARAT HEAVY ELECTRICALS LTD [25°T|pey |NMOE| 3§01  15%iGs
02 |r2ati 01 200814 STATUS _ CONTRACT i POWER SECTOR P IDSoN] Ms —Sp—__[15.05.12
LOGIC GENERALLY REVISED IN LOGIC GENERALLY REVISED IN PROJECT ENGINEERING MANAGEMENT E [cmo [m —SD— 15.05.14
LINE WITH CUSTOMER COMMENTS| LINE WITH CUSTOMER COMMENTY DISTRIBUTION NOIDA APPD| SKG —-SD— 15.05.14
DTD 24.09.14 & Resolution DTD 10.06.14 T0 CONTROL LOGIC FOR 415V PMCC/MCC DRAWING NO.
doted 22 & 23-09-2014 TITLE —DC— - -
INCOMER BUSCOUPLER & OUTGOING FEEDERS PE-DG-392-506—E004
No.OFF SHEET 1 OF 30 [Rev. 03

v




FIRST ANGLE PROJECTION A ALL DIMENSIONS ARE IN MM

COPY RIGHT AND CONFIDENTIAL

on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

CUSTOMER'S DRAWING NO.

to the interest of the company.

in ony way

diractly or

information
it must not be

$00d—-905—26E—Dd—-dd

‘ON_ONIMVYQ

CONTENTS
SL. HEE
NO CONTENTS NO.
01 | KEY DIAGRAM 03
02 | DELETED 04-05
03 | NOTES AND REFERENCES 06
04 | LOGIC DIAGRAM FOR I/C—A TO 415 SWGR (PMCC) — TG BUILDING CONTROLLED FROM ECP & DDCMIS 07-08
05 | LOGIC DIAGRAM FOR B/C TO 415 SWGR (PMCC) — TG BUILDING CONTROLLED FROM ECP & DDCMIS 09-10
06 [LOGIC DIAGRAM FOR TIE TO 415V EMERGENCY MCC AT BOILER SERVICE PMCC END CONTROLLED FROM ECP & DDCMIS 11-12
07 |LOGIC DIAGRAM FOR NORMAL INCOMER—A TO EMERGENCY MCC FROM BOILER SERVICE PMCC CONTROLLED FROM ECP & DDCMIS [13—14
08 | LOGIC DIAGRAM FOR B/C OF EMERGENCY MCC CONTROLLED FROM ECP & DDCMIS 15-16
09 | LOGIC DIAGRAM FOR MAIN DG INCOMER OF EMERGENCY MCC CONTROLLED FROM ECP & DDCMIS 17-18
10 | LOGIC DIAGRAM FOR STANDBY DG INCOMER OF EMERGENCY MCC CONTROLLED FROM ECP & DDCMIS 19-20
#11| LOGIC DIAGRAM FOR 1/C—A TO 415V _MCC CONTROLLED FROM ECP & DDCMIS 21-22
#12| LOGIC DIAGRAM FOR B/C OF 415V MCC CONTROLLED FROM ECP & DDCMIS 23-24
*13 | LOGIC DIAGRAM FOR O/G FEEDERS FROM PMCC/PCC CONTROLLED FROM DDCMIS 25
14 | LOGIC DIAGRAM FOR BREAKER OPERATED LT MOTOR FEEDERS CONTROLLED FROM DDCMIS 26
15 | LOGIC DIAGRAM FOR |/C—A (WITHOUT B/C) TO 415V MCC CONTROLLED FROM ECP & DDCMIS 27-30

"*” Sheet no. 23 of RO has been moved to sheet no. 25 of R1
'# Name has been changed as mentioned above at S.no 11 & 12

BHARAT HEAVY ELECTRICALS LTD.
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA, U.P.

TMECONTROL LOGIC FOR 415V PMCC/MCC INCOMER,

2X660MW SURATGARH
SUPERCRITICAL TPS

%E—DG—392—506—E004

BUSCOUPLER & OUTGOING FEEDERS SHEET 2 OF 30 |REV. 03




FIRST ANGLE PROJECTION

A ALL DIMENSIONS ARE IN MM

COPY RIGHT AND CONFIDENTIAL

on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

CUSTOMER'S DRAWING NO.

to the interest of the company.

in ony way

diractly or

information
it must not be

$00d—-905—26E—Dd—-dd

‘ON_ONIMVYQ

UN
? 415V,

STANDBY DG
1750kVA, 0.8 PF,

415V,
3PH, 3W, S50Hz.

IT-7 DG
1750kvA, 0.8 PF,

P

3PH, 3W, 50Hz.

* BOILER SERVICE TRF. BOILER SERVICE TRF.
(7pET01) (708702)
A
@I ho b4 415V, UNIT-7 S AE/ wA
UNIT - 8 ® 4 - © [j] vVc-A ® 1/c-B
8‘1 415V, UNIT-7 !h@ EMERGENCY MCC T BOILER SERVICE PMCC # 7DB, 4000A TO ® B/C ® /
] EMERGENCY MCC # 7DG, 3000A §8Dc SEC-B B SEC—AT . T SEC-B
s dees  Ta : 4000 2506
® ff] vor o nor ve-off] © floy flovo
® 40 Y &3 TYPICAL
all W,
® ﬁ]SI'ANDBY I/c ﬁ] MAIN I/C
[ I°®
LEGENDS: TYPICAL
A TWO OUT OF THREE CAN BE CLOSED (ELECTRICAL INTERLOCK)
©® SYNCHRONISING FACILITY
©® PLANNED CHANGEOVER FACILITY
® AUTO-CHANGEOVER FACILITY
ECP ELECTRICAL CONTROL PANEL
DDCMIS DISTRIBUTED DIGITAL CONTROL, MONITORING & INFORMATION SYSTEM
SMSS  SYNC MODE SELECTOR SWITCH
TSS TRIP SELECTOR SWITCH
AMSS  AUTO MANUAL SLECTOR SWITCH
51 IDMT OVERCURRENT PROTECTION
51N IDMT O/C EARTH FAULT PROTECTION
25C CHECK SYNC RELAY
256 GUARD RELAY
27 UNDERVOLTAGE RELAY
2 TIMER
87M BUS UNDERVOLTAGE RELAY
86 LOCKOUT RELAY
K11 & K12 INERPOSING RELAY
52CS BREAKER CONTROL SWITCH
255W CHECK SYNC FACILITY IN SWGR NUMERICAL, RELAY
S/R SS  SWITCHGEAR/REMOTE SELECTOR SWITCH
F/R SS LOCAL/FIELD/REMOTE SELECTOR SWITC
NOTES: SPRING CHARGED I/L IS IN BUILT FEATURE OF BREAKER CLOSING
KEY DIAGRAM
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NOTES : 1 AL INCOMER AND BUS COUPLER BREAKERS OF SWITCHBOARDS LISTED IN TABLE—1 SHALL BE CONTROLLED FROM ECP & DDCMIS.
2 ALL INCOMER AND BUS COUPLER BREAKERS OF SWITCHBOARDS LISTED IN TABLE—2 SHALL BE CONTROLLED FROM LOCAL ECP & DDCMIS/PLC ONLY.
3 INCOMER AND BUS COUPLER BREAKER OF ADMIN BLDG # ODE SWITCHBOARD SHALL BE CONTROLLED FROM LOCAL ECP
4 INCOMER AND BUS COUPLER BREAKER OF EMERGENCY BOARD # 7DG/8DG SWITCHBOARD SHALL BE CONTROLLED FROM LOCAL GCP
TABLE-1 TABLE-2
S. NO | DESCRIPTION BOARD NO. LOGIC REF. SHEET NO. S. NO | DESCRIPTION BOARD NO. LOGIC REF. SHEET NO.
1 | BOILER SERVICE PMCC 7DB & 8DB 7 TO 10 1 | cw P/H PMCC f#opc 7 TO 10
2 TURBINE SERVICE PMCC 7DA & 8DA 7 TO 10 2 FILTERED WATER PMCC #DDB 7 TO 10
STATION SERVICE PMCC ODA
3 c 770 10 3 FUEL OIL UNLOADING SWBD #0DD 7 T0 10
4 |VENTILATION MCC 7TA & 8TA 21 TO 24 S0
5 [TURBINE VALVE MCC 7KB & 8KB 27 T0 30 4 | INTAKE WATER SWED 770 10
6 [VALVE & DAMPER MCC 7HB & 8HB 27 TO 30 5 | DM PLANT/CPU MCC $0SA 21 TO 24
7 [CCR AC MCC OTA 21 TO 24 6 | ETP/PT PLANT MCC #ose 21 TO 24
8 [|AIR WASHER McC 7SA & 8SA 21 TO 24 A 7 | HYDROGEN PLANT MCC #0s6 21 TO 24
9 |[STATION SERVICE MCC 0QA 21 TO 24 8 [ STP MCC #osF 21 TO 24
10 [SERVICE BLDG SWBD oTB 21 TO 24 9 FUEL OIL (LDO) MCC #OSH 21 TO 24
11 [ESP AREA MCC 7HD & 8HD 27 TO 30 10 | ELECTROCHLORINATION MCC #0sD 21 TO 24
12 [ESP AC & VENT. MCC 7TB & 8TB 21 TO 24 1 RAW WATER/WORKSHOP #OSC 21 TO 24

1

THE OPERATIONAL LOGIC FOR DIFFERENT TYPE OF FEEDERS REALISED

IN ECP/DDCMIS ARE DESCRIBED BELOW FEEDER WISE:

A) INCOMER BREAKER AT PMCC/MCC

a) MANUAL DEAD BUS CLOSING FROM REMOTE.
b) MANUAL PLANNED CLOSING IN MOMENTARY PARALLELING MODE FROM REMOTE.

c; MANUAL TRIPPING FROM REMOTE.
d

B)

INTER TRIPPING WHEN UPSTREAM BREAKER IS OPEN.

BUS COUPLER BREAKER AT PMCC/MCC
a) MANUAL DEAD BUS CLOSING FROM REMOTE.

b) MANUAL PLANNED CLOSING IN MOMENTARY PARALLELING MODE FROM REMOTE.

¢) AUTO CLOSING OF THE BUS COUPLER BREAKER CONSEQUENT UPON LOSS OF ONE OF THE TWO INCOMING SOURCES.

d) MANUAL TRIPPING FROM REMOTE.

e) INTER TRIPPING WHEN UPSTREAM BREAKERS ARE OPEN.

C) EMERGENCY INCOMER BREAKER AT EMERGENCY SWITCHBOARD
a) MANUAL DEAD BUS CLOSING FROM REMOTE.
b) MANUAL PLANNED CLOSING IN MOMENTARY PARALLELING MODE FROM REMOTE.
¢) AUTO CLOSING OF THE EMERGENCY INCOMER BREAKER CONSEQUENT UPON LOSS OF

NORMAL SUPPLY & FULLFILLMENT OF OTHER CLOSING PERMISSIVES BUILT.

d) MANUAL TRIPPING FROM REMOTE.

e) PLANNED CHANGEOVER WHEN NORMAL SUPPLY IS RESTORED.

C) QUTGOING FEEDER FROM PMCC
a) MANUAL CLOSING FROM REMOTE.
b) MANUAL TRIPPING FROM REMOTE.

c) INTER TRIPPING WHEN UPSTREAM BREAKER IS OPEN.

D) .QUTGOING FEEDER TO MOTOR
AS PER DRIVE CONTROL PHILOSOPHY.

UNLESS OTHERWISE INDICATED, ALL COMPONENTS REQUIRED TO MEET THE FUNCTIONAL
REQUIREMENTS AS PER THE LOGIC DIAGRAMS ARE LOCATED IN RESPECTIVE SWITCHGEAR.

THE INTERPOSING RELAYS FOR ON/OFF COMMAND (K12/K11) SHALL BE LOCATED IN

RESPECTIVE SWITCHGEAR.

REFERENCES:

1 PE-DC-392-510—-E101

LIST OF CIRCUIT BREAKERS FOR ELECTRICAL SYSTEM

& THEIR CONTROL LOCATION

2 | PE-DG-392-565—E001

ELECTRICAL SINGLE LINE DIAGRAM

3 | PE—-DG-392-510-E153

LOGIC DIAGRAM FOR ELECTRICAL CONTROL PANEL

AND ASSOCIATED DDCMIS

4 | PE-DG-392-510-E154

LOGIC DIAGRAM FOR CBs CONTROLLED FROM

DDCMIS ONLY
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‘ON_ONIMVO 415V SWITCHGEAR
S/R SS ON SWGR ;
CB_IN_TEST POSITION o
CLOSE COMMAND FROM SWGR |
S/R SS ON_REMOTE .
CB IN_TEST POSITION .
S/R _SS_ON_REMOTE o
ECP CB IN SERVICE POSITION |

I ‘é 1

i i I/C—A 86 RESET >

| AMS SELECTED IN MANUAL POSITION — —.— . — . —.— . — . —. > [ B/C 86 RESET

| BKR CONTROL SWITCH (CLOSE COMMAND) — - — - —« — —+— - — . — . — . — | > [ IRP CKT HEATHY |

| SMSS IN "I/C—A’ SYNCH POS., ——— ' . > i

| CHECK SYNCH. RELAY OPERATED (250) — . — —— —.— . —.—.—.—. ol Lo——. . ——— S—YNQ'=—°L‘§E~—PE»R—M-—>&

| | :'

| GUARD RELAY NOT OPERATED (25G) —:— . — . — .. » i I/C—8 BREAKER IS CLOSED IN

| TSSNI/C-B' POS. —. i SERVICE

i TSS IN 'B/C" POS.— — + — e — pfOR—-—-—- > I

i A ........... »] i SEC—A BUS NO R

| ECP POSION SELECTED —:—:—:—:—:—.—.—- L-_ i VOLTAGE< 20%

. BKR CONTROL SWITCH (CLOSE COMMAND) — — —-—.—.—. i . A&

. SMSS IN 'DEAD BUS' POS. — —-— —-—- T T N & DEAD BUS

i ittt bl . » l—>CLOSE PERM.
........... @.CA‘IS_._._._._._._IL'_'_'_'_'_' o)————————»

1/C—A LINE VOLTAGE HEALTHY 85%

1|/C—B BRKR OPEN

]_ESI_QLQSLNQ_“ FROM SWGR

o — R e

& IN SERVICE >

1/C—-B 86 RESET

B/C BRKR OPEN

B/C 86 RESET

&|—>

Y

B—)

CLOSING CIRCUIT

LOGIC DIAGRAM FOR I/C-A TO 415V SWGR (PMCC) - TG BUILDING CONTROLLED FROM ECP & DDCMIS

SIMILAR LOGIC IS APPLICABLE FOR I/C-B. FOLLOWING CHANGES SHALL BE MADE :-

LY

C—-A SHALL BE REPLACED WITH 1/C-B.
S IN I/C-B SHALL BE READ AS TSS IN I/C-A.

2. SEC—A SHALL BE REPLACED WITH SEC-B.
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415V SWITCHGEAR

‘ON_ONIMYHD
............ ECP _ _ _ . _ . _._.
r 1
| BKR CONTROL SWITCH (TRIP COMMAND) — - —-—.—.—. .
! !
! !
! !
! !
| SMSS IN I/C-A" SYNCH POS, — — . — . —.—. L
! !
DDCMIS
po——— RS .
! TRIPPING COMMAND !
i TRIPPING COMMAND = =  _ T
L a

UPSTREAM_ BREAKER OPEN/TRIPPED

’i PERMISSIVE .
I/C—A BREAKER CLOSED IN SERVICE _ TRIPPING

o

.................... ]

TRIP_COMMAND FROM_SWGR _
51 OPERATED |
51N _OPERATED ___[OR [ 86 |PROTECTION TRIP

BUS PT—A U/V (27+2) OPERATED

BUS PT—A FUSE FAIL OPERATED &

BUS PT—A IN SERVICE

0-30sec

Yo

CB TRIP CKT

TRIPPING CIRCUIT

LOGIC DIAGRAM FOR I/C-A TO 415V SWGR (PMCC) - TG BUILDING CONTROLLED FROM ECP & DDCMIS

SIMILAR LOGIC IS APPLICABLE FOR 1/C-B. FOLLOWING CHANGES SHALL BE MADE :-

1. I/C-A SHALL BE REPLACED WITH I/C-B.
2. BUS-A SHALL BE REPLACED WITH BUS-B.
3. X01: SHALL BE REPLACED WITH X02.
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415V SWITCHGEAR
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l_._._._._._._._._._._._._._._._.ECB ...............................
: BKR CONTROL SWITCH (CLOSE COMMAND) — — — — — — — —  —  — — — — — — — — — >
. SMSS IN 'B/c' SYINCHPOS. - —m —m — e e e e o — >
! CHECK SYNCH. RELAY OPERATED (25¢) — — — — — — — — — — — — — — — — — — . —. >
! GUARD RELAY NOT OPERATED (256) — — — — — — —r— e e — »l
| ' .
LTSS IN |/C—A POS - — — e — e —————— -
! TSS N I/C-B' POS — — — — — — @ ————————— > &I—
! AMSS IN 'MANUAL' —  —  —  — . —. _f. .......
! AMSS IN AUTO! — — — — — — . — — . —. 1 |
! ECP POSITION SELECTED & ~~~~~~~~~~~ I—[— ~~~~~~~~~~~~~~~
| .
| BKR CONTROL SWITCH (CLOSE COMMAND) ——J-I ————————————————————————
- SMSS IN 'DEAD BUS' POS. — — — - — - — - —- =+ -+

........................... _|.1_

DDCMIS

| CLOSING COMMAND |

K12

SEC—A BUS VOLTAGE < 20%
SEC—B BUS VOLT. > 80%
P

|

!

| 1/C—A OPEN &
i 1/C—B _CLOSED IN_SERVICE

! R2

!

|

|

Y

SEC—A BUS VOLT. > 80%

BUS—A U/V (27+2) OPERATED
1/C—A OPEN/TRIPPED

1/C—A 86 RESET

BUS—-B VOLT. > 80%

1/C—B CLOSED IN SERVICE

I YYY

5

BUS-B U 27+2) OPERATED
1/C—B OPEN/TRIPPED

1/C-B 86 RESET

BUS—A VOLT. > 80%

1/C—A CLOSED IN SERVICE

YYVYY

SEC-B BUS < 20% o

& DB CLOSE PERM. >

S/R SS ON SWGR
CB IN _TEST POSITION

CLOSE_COMMAND FROM SWGR

Yy

S/R SS ON REMOTE

Y

4

L/C—A 86 RESET

|

TRIP_CKT HEALTHY >

B/C BREAKER OPEN >

&

S/R SS ON REMOTE

CB IN TEST POSITION

YvYv

& FROM SWGR

REMOTE/AUTO CLOSING
IN SERVICE

]_EI_QLQ.SLNQ_“ FROM REMOTE

CLOSING CIRCUIT

LOGIC DIAGRAM FOR B/C OF 415V SWGR (PMCC) — TG BUILDING CONTROLLED FROM ECP & DDCMIS
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"ON_ONIMVNO
ECP
prmmmmem B 1
| |
| |
| BKR CONTROL SWITCH (TRIP COMMAND) — :——j——"1
| TSS IN I/C-A" POS.— — — — —+ — — . —. =
i TSS IN '.I/C—'B' POS.— — — — — —— . —. i—~-|
| TSS N B/C' POS. — — —— - — miE
! Lo
| SMSS IN 'B/C’ SYNCH POS. — . — —.—.—. o
! Lyl
L 19
N
DDCMIS I
R it R
! TRIPPING COMMAND Ly
i TRIPPING COMMAND . T
b e J |
N
I
N
[
I
I
I
N
Il
I L
!
!
!
L

415V SWITCHGEAR

REMOTE TRIP

TRIP COMMAND FROM SWGR

FROM SW%R

(SOURCES PARALLELED BEYOND PRESET TIME)

TO ECP

51_OPERATED .
51N OPERATED > PROTECTION TRIP
o
............................. e e e e =
B & TO TRIP 1/C-A (SIGNAL REFERENCE : X01)
I/C—A CLOSED IN SERVCE .} | | —»
/=B CLOSED IN SERVICE I3 =I|—> TO TRIP I/C-B (SIGNAL REFERENCE : X02)
B/C CLOSED IN SERVICE,,
............................. — — _._.—._.—.—.—.—._:& I TO'I'R]PB/C (SIGNAL mcg:xos)
0.5 SEC
= » TO 1/C-A, 1/C-B & B/C,
FOR TRIPFING LAST CLOSED BREAKER,
IN CASE SELECTED BREAKER FAILS TO TRIP
ALARM TO DDCMIS

(SIGNAL REFERENCE : X04)

TRIPPING CIRCUIT

LOGIC DIAGRAM FOR B/C OF 415V SWGR (PMCC) — TG BUILDING CONTROLLED FROM ECP & DDCMIS
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- BKR CONTROL SWITCH (CLOSE COMMAND) — . — . — ... ...

! [ 1
! ! !
P | I
I S/R SS ON SWGR »
i CB IN_TEST POSITION <
. CLOSE_COMMAND FROM_SWGR ]_m_cmm_’mom SWGR
! '
I
!
I
| S/R SS ON_REMOTE N
! CB IN SERVICE POSITION | oR CB CLOSING CKT
| _TIE_BREAKER 86 RESET >
L _TIE_BKR AT _FMERGENCY MCC_END -~ OPEN [ REMOTE CLOSING
—————. DDCMIS _ _ _ N TRIP CKT HEALTHY -
| | >
i | TIE BREAKER OPEN -
CLOSING COMMAND — . — .. —. . 1 . . . . . . _. K12 >
| |
e 1
S/R_SS ON_REMOTE o
CB IN_TEST POSITION ;]& % % Sﬁ!ﬁ%

CLOSING CIRCUIT

LOGIC DIAGRAM FOR TIE TO 415V EMERGENCY MCC AT BOILER SERVICE PMCC END CONTROLLED FROM ECP & DDCMIS
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NOTE:-

1. I/C BREAKER IMPLIES THE BREAKER CONNECTED TO THE SAME SECTION FROM WHICH O/G FEEDER IS CONNECTEI

2. BUS VOLT. IMPLIES THE VOLTAGE OF THE BUS FROM WHICH O/G FEEDER IS CONNECTED.
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