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REFERENCE DRAWINGS
1 ELECTRICAL SINGLE LINE DIAGRAM FOR AUXILIARY POWER DISTRIBUTION

LEGEND BHEL DRAWING NO. PE—DG—415-565—E001

A AMMETER 2 CT/VT SIZING CALCULATIONS FOR MV SWITCHBOARDS

AT CURRENT TRANSDUCER INDICATING METER BHEL DRAWING NO. PE—-DG-415-505—E006

AR AUTOMATIC VOLTAGE REGULATOR

e mrene ] e s  SUEE g goeu o 7 e o

AND HAND RESET OPERATION INDICATOR

CcT CURRENT TRANSFORMER Z TRANSDUCER
DDCMIS DISTRIBUTED DIGITAL CONTROL,

MONITORING & INFORMATION SYSTEM

ECP ELECTRICAL CONTROL PANEL
F FILTER
FBC FIELD BREAKER CUBICLE
FFC FIELD FLASHING CUBICLE
FS FUSE
G20HZ 20 HZ GENERATOR
GEN GENERATOR
GRP GENERATOR RELAY PANEL

NOTES
GT GENERATOR TRANSFORMER
HZ FREQUENCY METER 1 ALL NUMERICAL RELAYS SHALL BE CONNECTED TO AN ETHERNET LAN OVER IEC 61850
HZT FREQUENCY TRANSDUCER PROTOCOL FOR COMMUNICATION WITH DDCMIS.
VT INTERPOSING VOLTAGE TRANSFORMER
LA LIGHTNING ARRESTER 2 TIME SYNCHRONISATION OF NUMERICAL RELAYS SHALL BE DONE WITH DDCMIS OVER
MCB MINIATURE CIRCUIT BREAKER IEC—61850 PROTOCOL.
MVARH MEGA VAR HOUR METER

3 LAPTOP PC FOR GENERATOR PROTECTION PANELS TO BE  PROVIDED FOR COMMUNICATING
MWH MEGA WATT HOUR METER WITH FRONT RS—232 PORT FOR THE FOLLOWING PURPOSE :
NGR NEUTRAL GROUNDING RESISTOR A; RETRIEVING DATA FROM NUMERICAL RELAYS
PF POWER FACTOR METER B) UPLOADING SETTINGS & 1/0 CONFIGURATION
PFT POWER FACTOR TRANSDUCER THE LAPTOP PC SHALL BE LOADED WITH RELAY SPECIFIC SOFTWARE FOR ABOVE PURPOSE.
R RESISTOR

4 EXACT MAKE, TYPE & COMBINATION OF PROTECTION FUNCTIONS IN NUMERICAL RELAYS SHALL
SC SURGE CAPACITOR BE AS FINALLY DECIDED BY BHEL—BHOPAL.
T&AVIP  TRANSDUCER & AVT PANEL
uT UNIT TRANSFORMER 5  ACCESSORIES FOR 100% STATOR EARTH FAULT AND ROTOR EARTH FAULT ARE INDICATED

BASED ON SIEMENS PROTECTION RELAYS. THE ARRANGEMENT AND DETAILS OF THE SAME SHALL
v VOLTMETER BE AS SHOWN IN BHEL—BHOPAL SCHEMATIC DRAWINGS BASED ON THE MAKE OF NUMERICAL RELAY
VA VA METER PROCURED BY THEM. FOR ABB MAKE RELAYS, THE ACCESSORIES SHALL BE MOUNTED IN A
VAR VAR METER SEPARATE STAND—ALONE PANEL.
VAT VA TRANSDUCER 6 METERING AND PROTECTION OF 11kV SWITCHBOARD ARE COVERED IN SEPARATE DRAWINGS OF BHEL—BHOPAL &
VART VAR TRANSDUCER METERING AND PROTECTION OF 400KV SWITCHYARD IS IN MAHAGENCO SCOPE.
VD VOLTAGE DIVIDER
w WATT METER 7 FACILITY SHALL BE PROVIDED TO ACCESS PROTECTION FUNCTION INCLUDING MODIFICATION IN RELAY SETTINGS
AND MONITORING OF RELAY FROM EWS/DISTURBANCE RECORDER STATION PERMANENTLY WIRED TO ALL GRP

wr WATT TRANSDUCER NUMERICAL RELAYS.
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RELAY DETAILS

DEVICE RELAY RATED RATED AUX
NO DESCRIPTION TYPE CURRENT VOLTAGE VOLTAGE
ENERATOR PROTECTION RELAY

GEN BACKUP IMPEDANCE PROTECTION [21G1]

GEN REVERSE POWER PROTECTION [32G1]

GEN LOW FORWARD POWER PROTECTION [3761]

GEN FIELD FAILURE PROTECTION [40G1]

GEN OVER CURRENT RELAY (51G1)

GEN UNDER VOLTAGE PROTECTION [2761]

GR1 ggs SEESTIX,ECETLAEEPRS?%ETTSE [PE,%%T[;:SHSN (46611 $ | NumERIcAL 5A 110v 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP

GEN OVER VOLTAGE PROTECTION [596G1]

GEN STANDBY EARTH FAULT PROTECTION [51NG1]

GEN VT1 VOLTAGE SUPERVISION [60G(VT1)]

GEN STATOR EARTH FAULT PROTECTION (95%) [64G1]

GEN ROTOR EARTH FAULT PROTECTION [64R1]

GEN UNDER FREQUENCY PROTECTION [81G1UF]

GEN OVER FREQUENCY PROTECTION [81G10F]

GEN DIFFERENTIAL PROTECTION [87G1]

GEN & GT OVERFLUXING PROTECTION [99G1]

GEN POLE SLIPPING PROTECTION [98G1]

GEN INTERTURN PROTECTION [64GIT] A\

TYPE MAKE Qry. LOCATION

GENERATOR PROTECTION RELAY

GEN BACKUP IMPEDANCE PROTECTION [21G2]

GEN REVERSE POWER PROTECTION [3262]

GEN LOW FORWARD POWER PROTECTION [37G2]

GEN FIELD FAILURE PROTECTION [406G2]

GEN OVER CURRENT RELAY (51G2)

GEN UNDER VOLTAGE PROTECTION [276G2]

GEN NEGATIVE PHASE SEQUENCE PROTECTION [46GZ] §
GR2 | GEN DEAD MACHINE PROTECTION [50GDM2]** _
GEN OVER VOLTAGE PROTECTION Esscz] : NUMERICAL 5A 110V 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 CRP
GEN STANDBY EARTH FAULT PROTECTION [51NG2]
GEN VT2 VOLTAGE SUPERVISION [60G(VT2)]

GEN ROTOR EARTH FAULT PROTEGTION [64R2]

GEN STATOR EARTH FAULT PROTECTION (95%) [64G2]
GEN STATOR EARTH FAULT PROTECTION (100%) [64G3]

GEN UNDER FREQUENCY PROTECTION [B1G2UF]
GEN OVER FREQUENCY PROTECTION [81G20F]
GEN DIFFERENTIAL PROTECTION [87G2]

GEN POLE SLIPPING PROTECTION [98G2]

GEN & GT OVERFLUXING PROTECTION [99G2]

CUSTOMER’S DRAWING NO.

STATIC/ _
60VT1 | GEN VT1 VOLTAGE SUPPLY SUPERVISION RELAY Bl B OMAGNETIC 110V 220v DC MVAPM32/EQVT. 1 GRP
STATIC _
60VT2 | GEN VT2 VOLTAGE SUPPLY SUPERVISION RELAY I_:LECTR/OM AONETIC 110v 220V DC MVAPM32,/EQVT. AREVA/EQVT. To BE DECIDED 1 GRP
BY BHOPAL
STATIC/
60VT3 | GEN VT3 VOLTAGE SUPPLY SUPERVISION RELAY B MAGNETIC - 110v 220V DC MVAPM32,/EQVT. 1 GRP
* : BASED ON U/V AND O/C PRINCIPLE
*: BASED ON CB STATUS AND O/C PRINCIPLE
$ : WITH SIGNAL FOR REMOTE METERING AT DDCMIS FOR GEN. NEGATIVE PHASE SEQUENCE CURRENT
REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD — BHARKT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER
GENERATION CO. LTD.
HWZZZ PROJECT ENGINEERING MANAGEMENT
- NOIDA 1 X 660MW BHUSAWAL TPP
DRAWING NO.
TImLE SINGLE LINE DIAGRAM FOR GENERATOR PE-DG-415-510—E001
CIRCUIT METERING & PROTECTION [STG] SHEET 3 OF 10 |rev. 1A
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RELAY DETAILS
RELAY RATED RATED AUX TYPE MAKE Q. LOCATION
DENV(I)?E DESCRIPTION TYPE CURRENT VOLTAGE VOLTAGE

GT DIFFERENTIAL PROTECTION (87GT)

GTR1 - -
GT HV REF PROTECTION [64RGT] NUMERICAL 5A/1A 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP

OVERALL DIFFERENTIAL PROTECTION [870A]
GIRz | T BACKUP E/F PROTECTION [51NGT] 5A/1A

_ BHEL—BHOPAL TO DECIDE
GT HV INST. & IDMT 0/C PROTECTION [50GT/51GT] NUMERICAL 220v DC REFER NOTE 4 ! GRP
GT OVERFLUXING PROTECTION [99GT]

UTBA—R1 | UT—6A DIFFERENTIAL PROTECTION [87UTA] NUMERICAL 1A _ 220V DG REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP

UT—6A LV BACKUP EARTH FAULT PROTECTION [51NUTA]

UT—6A HV INST. OVER CURRENT PROTECTION [50UTA]
UT6A—R2 | UT—6A HV DMT OVER CURRENT PROTECTION [51UTA] NUMERICAL 1A 290V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP
UT—6A RESTRICTED EARTH FAULT PROTECTION [64RUTA]

UT—6B DIFFERENTIAL PROTECTION [87UTB]
UT6B—R1 NUMERICAL 1A - 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP
UT—6B LV BACKUP EARTH FAULT PROTECTION [51NUTB]

UT—6B HV INST. OVER CURRENT PROTECTION [50UTB]
UT6B—R2| UT—6B HV DMT OVER CURRENT PROTECTION [51UTE] NUMERICAL 1A - 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP

UT—6B RESTRICTED EARTH FAULT PROTECTION [64RUTB]

87HV GT HV & OVERHEAD LINE DIFFERENTIAL PROTECTION NUMERICAL 1A - 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP
5021 LOCAL BREAKER BACKUP PROTECTION NUMERICAL 1A - 220V DC REFER NOTE 4 BHEL—BHOPAL TO DECIDE 1 GRP
50Z2

CUSTOMER’S DRAWING NO.
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B> AUXILIARY REIAYS DETAILS

CUSTOMER’S DRAWING NO.

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

DEVICE DESCRIPTION RATED RATED AUXILIARY TYPE MAKE QTy. LOCATION
NO. CURRENT VOLTAGE VOLTAGE
GTX1/2 GT-A PRV-B/ GT-B PRV-B - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
GTX3/4 GT-C PRV—B/ GT-A SPR - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
GTX5/6 GT-B SPR/ GT-C SPR - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
GTX7/8 GT—A BUCHHOLZ RELAY/ GT—-B BUCHHOLZ RELAY - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
E GTX9/10 GT—C BUCHHOLZ RELAY/ GT CK SUPPLY C/O FAILURE - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
E
8
Es GTX11/12 GT—A HV/LV WT - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
ERY
gg GTX13/14 GT—B HV/LV WTl - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
5
®F £
E . GTX15/16 GT—C HV/LV WTI - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
Sy
§§ GTX17/18 GT—A FIRE PROTECTION/ GT—B FIRE PROTECTION - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
e E
2 gg GTX19/20 GT—C FIRE PROTECTION/ GT—A PRV-A - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
Z o
S o
=3 P
gzg GTX21/22 GT—B PRV—A/ GT-C PRV—A - - 220V DC VAAZ1/EQ. AREVA/EQUIVALENT 1 GRP
>
§5
§ ge GTX23/24 GT—A 0TI/ GT-B OTI - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
>
x5%
Ses5 GTX25/26 GT—C OTl/ GT—A OCTC - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
L E
EL
£ o
iz GTX27/28 GT-B OCTC/ GT-C OCTC - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
°er
a%
Sg UTAX1/2 UT—A BUCHHOLZ/ UT-A OLTC OIL SURGE - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
c 8
5§83
£ f; UTAX3/4 UT-A HV WTI/UT-A LV WTI - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
Ec
o
.EE UTAX5/6 UT-A FPR/ UT-A PRV - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
£
UTAX7 UT-A OTl - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
UTBX1/2 UT—B BUCHHOLZ/ UT—B OLTC OIL SURGE - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
UTBX3/4 UT-B HV WTI/UT-B LV WTl - - 220V DC VAA21/EQ. AREVA/EQUIVALENT 1 GRP
UTBX5/6 UT-B FPR/ UT—B PRV - - 220V DC VAA21 /EQ. AREVA/EQUIVALENT 1 GRP
UTBX7 uT-B OTI - - 220V DC VAAZ1/EQ. AREVA/EQUIVALENT 1 GRP
REV. DATE | ALTD CHD | APPD | REV. DATE | ALTD CHD | APPD | REV. DATE | ALTD CHD | APPD Cicidod BHARAT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER

GENERATION CO. LTD.
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CT DETAILS
CT. CORE RATIO BURDEN ACCURACY ALF/ VK2 le S RCT AT 75°%C < LOCATION
NO. NO. CLASS ISF .
CT 1 - 25000/5A PS - 250Rct+400V 150mA AT VK/2 o GEN BUSDUCT (NEUTRAL SIDE)
CcT 2 - 25000/5A - PS - 150Rct+250V 150mA AT VK/2 *x GEN BUSDUCT (NEUTRAL SIDE)
cT 3 - 25000/5A 75VA 0.2 £5.0 - - - GEN BUSDUCT (NEUTRAL SIDE)
CT 4 - 25000/5A 75VA 0.2 £5.0 - - - GEN BUSDUCT (NEUTRAL SIDE)
CT s - 25000/5A - PS - 150Rct+250V 150mA AT VK/2 *x GEN BUSDUCT (NEUTRAL SIDE)
cT 8 - 25000/5A - PS - 150Rct+250V 150mA AT VK/2 ** GEN BUSDUCT (PHASE SIDE)
3 cT 7 - 25000/5A - PS 150Rct+250V 150mA AT VK/2 i GEN BUSDUCT (PHASE SIDE)
o
g cT 8 - 25000/5A 75VA 0.2s - - - GEN BUSDUCT (PHASE SIDE)
B3 cT 9 - 25000/5A 75VA 0.2 < - - - GEN BUSDUCT (PHASE SIDE)
5: cT N - 15000/5A - PS - 250Rct+550V 150mA AT VK/2 ** GT LV PHASE BUSHING
gé CT 12 - 15000/5A - PS - 250Rct+550V 150mA AT VK/2 ** GT LV PHASE BUSHING
Eé o 13 1 1250/1A - PS - 20Rct+100V 30mA AT VK/2 ** GT HV NEUTRAL BUSHING
s 2 2 1250/1A 15VA 5P 20 - - -
o
T e
8 §§ CT 14 - 1250/1A - PS - 50Rct+150V 30mA AT VK/2 b GT HV PHASE BUSHING
= T ©
S o
= 3
s
384 crs |1 [2000/1A)] - PS - [>2000 V[ [[30mA @ Vk/2 o
g5 GT HV PHASE BUSHING
5 e 2 1250/1A - PS - 20Rct+100V 30mA AT VK/2 >
e >
o
EfE CT 16Af 1600/1A - PS - 50Rct+200V 30mA AT VK/2 . GEN BUSDUCT TAP—OFF TO UT—6A
(= -'g
E 5 CT 16B - 1600/1A - PS - 50Rct-+200V 30mA AT VK/2 * GEN BUSDUCT TAP-OFF TO UT-6B
32
%E CT 17A - 1600/1A 15VA 5P 20 - - - GEN BUSDUCT TAP—OFF TO UT-6A
a7v
£
g§ CcT 178 - 1600/1A 15VA 5P 20 - - - GEN BUSDUCT TAP-OFF TO UT-6B
53
*E'§ CT 18A - 25000/5A - PS - 250Rct+400V 150mA AT VK/2 b GEN BUSDUCT TAP OFF TO UT—6A
2%
E E CT 188 - 25000/5A - PS - 250Rct+400V 150mA AT VK/2 » GEN BUSDUCT TAP OFF TO UT-—6B
E=x
CT 19A - 1600/1A 50VA 0.2s <50 - - - GEN BUSDUCT TAP-OFF TO UT-6A
CT 198 - 1600/1A 50VA 0.28 £5.0 - - - GEN BUSDUCT TAP-OFF TO UT-6B
CT 10A - 500,/5A A 100VA | 5P 20 - - - NG CUBICLE
CT 108 - 500/5A 100vA & 5P 20 - - - NG CUBICLE
CT 10C - 500/5A hOOVA j 1.0 £5.0 - - - NG CUBICLE
. **x : RCT VALUES TO BE DECIDED BY EQUIPMENT SUPPLIER.
S
o
Z
2
o REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | REV. | DATE [ALTD | CHD | APPD i BHARAT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER
w PROJECT EE(()}‘!I.{E';}!EEIE‘;::O&ANAGEMENT GENERATION CO. LTD.
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CT DETAILS
C.T. CORE RATIO BURDEN ACCURACY ALF/ VK2 le £ RCT AT 75°C = LOCATION
NO. NO. CLASS ISF =
1 300/1A 15VA 5P 20 - A - -
UT—-6A LV NEUTRAL BUSHING
CT 208 2 2500/1A - PS _ 20Rct+100vZ1\ 30mA AT VK/2 *
1 15VA 5P 20 - Z _
CT 208 300/1A — A\ UT-6B LV NEUTRAL BUSHING
2 2500/1A - PS 20Rct+100vZ1\ 30mA AT VK/2 >
CT 1A REFER BHEL DOC TITLED °CT/VT SIZING CALCULATION FOR MV SWITCHBOARDS’ 11kV UNIT SWBD—6BA
CcT 18' REFER BHEL DOC TITLED ’CT/VT SIZING CALCULATION FOR MV SWITCHBOARDS’ 11kvV UNIT SWBD—6BB
1 2500/1A - PS - 20Rct+100V/1\ 30mA AT VK/2 **
CT oA 11kV UNIT SWBD—6BA
2 2500/1A - PS - SO0Rct+200V 30mA AT VK/2 *x
1 2500/1A - PS - 20Rct+100vZ/ 1\ 30mA AT VK/2 -+
cr 28 2 2500/1A Z Ps = SORCLE200V oA AT VK/2 = 11KV UNIT SWBD—6BB
** : RCT VALUES TO BE DECIDED BY EQUIPMENT SUPPLIER.
VT DETAILS IVT_DETAILS
VT NO. RATIO BURDEN | ACCURACY LOCATION IVT NO. RATIO BURDEN | ACCURACY LOCATION
CLASS CLASS
VT 1 2100 s 110 100VvA 0.2/3P SP & VT CUBICLE VT 1 /v 15VA 3p GRP
VARG J3
21000 110
VT 2 —/—=v 100VA 0.2/3P SP & VT CUBICLE
VoA /
VT 3 21000 /110 ,, 100VA 0.2 SP & VT CUBICLE
J3 / J3
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TRANSDUCER DETAILS INTEGRATING METER DETAILS
DEVICE NO. RANGE OUTPUT | NO. OF |ACCURACY | AUXILIARY | LOCATION DEVICE NO. TYPE Acg&ggcwr LOCATION
OUTPUT VOLTAGE
AT1/2/3 0-25000 A 4—20mA 2 0.5 240V AC INSIDE T&AVTP MFM DIGITAL 0.25
(GENERATOR (WITH RS485 PORT) : ECP
HZT1/2/3 45-55 Hz 4-20mA 2 0.2 240V AC | INSIDE T&AVTP TERMINAL)
PFT1 0.5 LAG—1.0-0.5 LEAD | 4—20mA 2 0.5 240V AC | INSIDE T&AVTP DIGITAL 0.2S
MFM (WITH RS485 PORT) ECP
vT1/2/3 0-25 kV 4—-20mA 2 0.5 240V AC | INSIDE T&AVTP (6T Hv SIDE)
VART1 —350-0-600 MVAR | 4—20mA 2 0.5 240V AC | INSIDE T&AVIP DIGITAL 0.2S
MFM (WITH RS485 PORT) ECP
WT1 0-720 MW 4—-20mA 2 0.5 240V AC INSIDE T&AVTP (UT—6A HV SIDE)
VT5/6/7/8/3/10 0-500 kV 4-20mA 2 0.5 240V AC | INSIDE T&AVTP DIGITAL
MFM 0.2s ECP
(UT-6B HV SIDE) (WITH RS485 PORT)
MULTIFUNCTION METER SHALL BE USED FOR MEASUREMENT OF ENERGY AUDIT & ACCOUNTING
INDICATING METER DETAILS DISTURBANCE RECORDER (DR)
DEVICE NO. RANGE INPUT (S&ZMI-:) TYPE | LOCATION DESCRIPTION DEVICE NO. PURPOSE RANGE INPUT LOCATION
Al _ _
0-25000 A 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR CURRENT GENERATOR CURRENT| 0 — 25000 cT 1P
A2 0-10 kA DC 4—-20mA | 48 x 24 | DIGITAL ECP GENERATOR FIELD CURRENT GENERATOR ACTIVE 0 — 720MW (\:/‘l_;_ I|§|F;'
POWER
A3 0—200A-BC 4—20mA—1 48 % 24 | DIGHAL EGR— | GENERATOR—EXGHERFIELDGURRENT- R GENERATOR REACTVE| 500 —0— G0OMVAR T 1/P,
HZ1 45-55 Hz 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR FREQUENCY POWER VT I/P
GENERATOR VOLTAGE 0 — 25kV VT I/P GRP
HZ2/3 45-55 Hz 4-20mA | 48 x 24 | DIGITAL ECP 400KV BUS—1/2 FREQUENCY
GENERATOR FREQ. 45-55Hz VT I/P
VAR1 —350-0-600 MVAR 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR REACTIVE POWER
GEN. FIELD VOLTAGE - -
wi 0-720 MW 4-20mA |48 x 24 | DIGITAL ECP GENERATOR ACTIVE POWER 0-1000v DC 4-20mA
PF1 0.5LAG—1—0.5LEAD 4-20mA | 48 x 24 | ANALOG ECP GENERATOR POWER FACTOR GEN. FIELD CURRENT 0-10kA DC 4-20mA
Vi 0-25 kv 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR VOLTAGE
v2 -15-0-15 V 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR BALANCE VOLTAGE
v3 0-1000 V DC 4-20mA | 48 x 24 | DIGITAL ECP GENERATOR FIELD VOLTAGE
v4/5 0-500 kv 4-20mA | 48 x 24 | DIGITAL ECP 400KV BUS—1/2 VOLTAGE
REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | (e BHARAT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER
PROJECT Eﬁgﬁnﬂsﬁgohmnmm GENERATION CO. LTD.
NOIDA 1 X 660MW BHUSAWAL TPP
DRAWING NO.
Tm.E SINGLE LINE DIAGRAM FOR GENERATOR PE-DG-415-510—E001
CIRCUIT METERING & PROTECTION [STG] SHEET 7 OF 10 REV. 1A




T004-0TS—GT¥—DA-Hd
‘ON_SNIMWNG VT 1

—|AVR _(AUTO CHANNEL-1) |

COPY RIGHT AND CONFIDENTIAL

The information on thia document is the property of BHARAT HEAVY ELECTRICALS LIMITED
it must not be used directly or indirectly in any way deterimental to the interest of the company.

CUSTOMER’S DRAWING NO.

< FS > g [60VT1
SHEET NO. 9 é ;7 t——[FREQUENCY TRANSDUCER MKAD2FEOO1E|STC |—~sz (SH. 9)
- [LOAD TRANSDUCER MKAO2FEOO1A AND |STC
LOAD SHEDDING RELAY TYPE 7UF21
UT # 6A/6B VT 2 L —
et 50”50 " [ 3 g BOVT2 [AVR (AUTO CHANNEL—2) |
é ;7 f—|LOAD TRANSDUCER MKAO2FE001B stc
GENERATOR SYNCHRONISING
Fs VI3 FS  povig
BB
SN {—————— PERFORMANCE TESTING
n ) STC
24 10KA ——{LOAD TRANSDUCER MKAO2FE001C |
€ . {————— MFM UT-BA HV SIDE (SH 10)
P1 28KV, 0.1254F . L~ MFM UT-6B HV SIDE (SH 10)
[LOAD TRANSDUCER MKAO2FEQQ1B AND
CT 983 |LOAD SHEDDING RELAY TYPE 7UP21 —{AVR_(AUTO CHANNEL-2) |
3 ===
cT 8F° i W’ W' W' GENERATOR DISTURBANCE RECORDER (DR)
i| GEN |i e s e s e s i s sl
L ....... J m ‘[ ‘[ ‘[ T
DCS DCS DCS cs
ECP ECP ECP
ECP VT 2 cT 9
............... CT 4
- !
CT 7§ | XA MER L GEN FIELD CURRENT & EXCITER FIELD VOLTAGE TO DR
3 s aMVA AN | 7 —AR[ | @ — o TR S TR T
cr 683 B r (v2) BALANCE VOLTMETER _EECP
P2 (V3) GEN FIELD VOLTMETER i
(A2) GEN FIELD AMMETER |
GENERATOR # 6 i i
660MW, 21KV, 3Ph, i I i
)5( g.'."z' PZF0= %585, _< S _ P —
pyte ROTOR E/F
STATIC EXCITATION 64R1
o2 ACCESSORY GR1(PAR
GR1 | 2161, 32G1, 37G1, 40G1, 27G1, 46G1, 506DM1, 59G1, 5ING1, 60G(VT1), | '
cT5¢ 64G1, 64R1, 81G1UF, B1G10F, 8761, 98G1, 99G1 f
[LOAD TRANSDUCER MKAO2FEOO1A AND
CT 443 |LOAD SHEDDING RELAY TYPE 7UP21 AVR (AUTO CHANNEL1) |
cr 34 LOAD TRANSDUCER MKA02FE001C|SLC»PERFORMANCE TESTING
'33 cR2 | 2162, 3262, 3762, 40G2, 27G2, 46G2, 50GDM2, 59G2, 51NG2, 60G(VT2),
cT 2§ 64G2, 64R2, 64G3, B1G2UF, 81G20F, 8762, 98G2, 99G2
CT 1 i——B7OA | '—|
M3 T0 GR1 TO GR2 F [CR2
P1 1 | 1 | I'64GIT} Leral
L1 [criom crie | NeRg1 (PARTOF GR1) ] ; G20Hz
NEUTRAL GROUNDING 0.628 Ohm; 450A FOR - O, —x
R| 5 MIN., TAPS AT [ ) PART OF GR2 = 220V DC SUPPLY
IRANSFORMEE # 1 o 100 T 0-534, 0.471, 0.094 Ohms 2 > FS
13.5kV/240V,1 PH, AN T
175 VA FOR 5 MIN. L T
REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | (e BHARAT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER
PROJECT EE%%E];SIE‘;::O&ANAGEMENT GENERATION CO. LTD.
NOIDA 1 X 660MW BHUSAWAL TPP
DRAWING NO.
Tm.E SINGLE LINE DIAGRAM FOR GENERATOR PE-DG-415-510—-E001
CIRCUIT METERING & PROTECTION [STG] SHEET 8 OF 10 |rev. 1A




T003-07S-ST7=Da-ad 400V BUS_1 400KV BUS—2

COPY RIGHT AND CONFIDENTIAL

The information on thia document is the property of BHARAT HEAVY ELECTRICALS LIMITED
it must not be used directly or indirectly in any way deterimental to the interest of the company.

CVT SUPPLY FROM SWYD PANEL (MAHAGENCO SCOPE) CVT SUPPLY FROM SWYD PANEL (MAHAGENCO[SCOPE)

400kV SWITCHYARD

CUSTOMER’S DRAWING NO.

A (SWYD IN MAHAGENCO’s SCOPE)
s T s
i i
i CT FOR 870A i
! MAHAGENCO TO !
! INFORM CT | CT FOR 87HV !
= PARAMETERS CT-MAIN  CT—MIDDLE :
i 400KV BUS CVT i
i METERING CT |
i i
L e
87HV
[ p1 |
& & 8 CT 15 CORE-1 GTR2
a ol a
& E & CcT 15 CORE-2 50
E E » 51NGT| 59
s & 4 cr 14 516T|870A996T
& A
P2
87GT,64RGT § g §
I@I__'_l 20
CT 13 CORE 1 [ L L
< i €
CT 13 CORE 2 & £ & 1
I
_L - - GENERATOR TRANSFORMER (GT) # 6A, 6B, 6C
P1 42 ©
oz [BOCT] | BCT] | DO 3! PHASE 275 WA 3301 . ofar, g
YNd11, Z=13.5%, OCTC, +5 TO —5% IN T2
) STEPS OF 2.5% ON HV SIDE £
"
?’) % g A A A
P2 % - %
s24— — — _ 5 o
cT 11 | 378 — § g 5 (3
I
| |
SHEET NO. 8
REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD | REV. | DATE |ALTD | CHD | APPD T BHARAT HEAVY ELECTRICALS LD. MAHARASHTRA STATE POWER
GENERATION CO. LTD.
PROJECT ENGINEERING MANAGEMENT
NOIOA 1 X 660MW BHUSAWAL TPP
DRAWING NO.
TImLE SINGLE LINE DIAGRAM FOR GENERATOR PE-DG-415-510—E001
CIRCUIT METERING & PROTECTION [STG] SHEET 9 oF 10 REV. 1A




T00H—-0TS—-CTP—-DA—dd

COPY RIGHT AND CONFIDENTIAL

The information on thia document is the property of BHARAT HEAVY ELECTRICALS LIMITED
it must not be used directly or indirectly in any way deterimental to the interest of the company.

ON SNIMVAA SHEET NO. 8
VT i’) (SH 8) 1
P1 ril"' = JEcP P1
i Mem |
cT 19A {3 L | CT 198 {5
CT 16A 3 CT 168 § 5
CT 17A 85 cT 17845
I » 70 870A I » 70 870A
CT 18A CT 188
& [s0/51uTA/64RUTA] | 87UTA/51NUTA | & [s0/51uTB/64RUTE|  [87UTB/51NUTH|
P2 P2
UNIT TRANSFORMER (UT) #6A UNIT TRANSFORMER (UT) #8B
40 MVA, 21/11.5 KV, > 40 MVA, 21/11.5 KV, >
ONAN/ONAF, Dyn1, Z=11.5%, AT ONAN/ONAF, Dyn1, Z=11.5%, AT
PRINCIPAL TAP, OLTC + 10% - PRINCIPAL TAP, OLTC + 10% -~
T0 —10% IN STEPS OF T0 —10% IN STEPS OF
1.25% ON HV SIDE CORE 28 1.25% ON HV SIDE CORE 2§
CT 20A CT 208
CORE 14 CORE 1§
P1 P1
22.13 Ohm, 22.13 Ohm,
300A, 10 SEC.|R 300A, 10 SEC.|R
e I a Ir __________________________________ —I
i P2 - 1 i | " I il
| CORE 1 3 L_¥ | | ! CRE 1 3 L_* | !
| CORE 2 ¢ L . o ! CORE 2 g3 L~ o
! ! | |
| | | |
| I | |
I CORE 183 | : CORE 183 |
| , | ,
! CT 24" |coRre 2 68 | ! CT 28" loore 293 I
| | | |
| | | |
| | | |
| | | |
! P1 ! I P1 I
I I
I D I I F\ I
! ! | |
| | : :
I I
I I
| I | i hd j
b e 4 e
11kV UNIT SWED. 6BA 11kV UNIT SWBD. 6BB

% CT/VT SIZING CALCULATIONS FOR MV SWITCHBOARDS BHEL DRAWING NO. PE—DG-415-505—E006

CUSTOMER’S DRAWING NO.

REV. DATE ALTD CHD APPD REV. DATE ALTD CHD APPD | REV. DATE ALTD CHD APPD Civiiid BHARAT HEAVY ELECTRICALS LTD. MAHARASHTRA STATE POWER
PROJECT EE%%E]{SIEI‘?G?OLII‘ANAGEENT GENERATION CO. LTD.
:] NOIDA 1 X 660MW BHUSAWAL TPP
TImLE SINGLE LINE DIAGRAM FOR GENERATOR DRAWING NO- pg_DG-415-510-E001
CIRCUIT METERING & PROTECTION [STG] SHEET 10 OF 10 |rev. 1A




	02
	03
	04
	04A
	05
	06
	07
	08
	09
	10

