
LA & SC

52
C

MAIN FUSED DISCONNECT

LIGHTNING ARRESTER
(C/W SURGE CAPACITOR)

VOLTAGE TRANSFORMER

CIRCUIT BREAKER

CONTROL FUSE & POTENTIAL TRANSFORMER

CURRENT TRANSFORMER

MINIATURE MOULDED CASE CIRCUIT BREAKER

THERMAL OVERLOAD

MOTOR STARTER

CAPACITOR (BANK)

47

59

81

32

27

51V

46

50BF

50P

49

50/51P

50/51G

kWH

kVAR

PF

V

A

Hz

UNDER VOLTAGE RELAY
DIRECTIONAL POWER RELAY

REVERSE PHASE/PHASE BALANCE CURRENT RELAY
PHASE SEQUENCE VOLTAGE RELAY
THERMAL RELAY

BREAKER FAILURE RELAY
INSTANTANEOUS OVERCURRENT RELAY (PHASE)

INSTANTANEOUS / A.C. TIME OVERCURRENT RELAY (GROUND)

VOLTAGE RESTRAINED A.C. TIME OVERCURRENT RELAY
OVERVOLTAGE RELAY

FREQUENCY RELAY
VTFF

METERING - CURRENT
METERING - VOLTAGE
METERING - FREQUENCY
METERING - POWER FACTOR
METERING - KILOVOLT AMPERES REACTIVE
METERING - KILOWATT HOURS

VOLTAGE TRANSFORMER FUSE FAILURE

ZIG-ZAG TRANSFORMER

64 GROUND FAULT RELAY

37 UNDER POWER RELAY

50 INSTANTANEOUS OVERCURRENT RELAY

INSTANTANEOUS / A.C. TIME OVERCURRENT RELAY (PHASE)
50V VOLTAGE RESTRAINED INSTANTANEOUS OVERCURRENT RELAY

51 A.C. TIME OVERCURRENT RELAY

kVA METERING - KILOVOLT AMPERES

CB-4 CB-1

CB-3

480V/3ɸ/60 - 1200A

480V/3ɸ/60 - 1200A

480V SWITCHBOARD

TURBODEN

40
HP

60
HP

75kW

1
HP

AIR-COOLED CONDENSER
COOLING WATER PUMP

OIL
CIRCULATING

PUMP

VENTILATION
FAN #1

T2
45 kVA

480V: 208/120V
3ɸ /60

ORC
PLC

GROUNDING STATION

30 kVA UPS
208/3ɸ/60 INPUT

208/3ɸ/120V/1ɸ/60 OUTPUT

FLANGE
COOLING FAN

LUBRICATION
OIL PUMP #1

KM201

TURBO
GENERATOR

CONTROL PLC

V A

W

kWHVAR

PF

Hz

50

GROUND TO
ALTERNATOR

50/51P 50/51G

O.R.C. FEED
PUMP
P100

GRID INTERFACE PROTECTION

480/3ɸ/60Hz
 1123 kVA
0.89 P.F.

1800 RPM

N/C

52
A

52
C

52
F

N/C

INTERLOCK (GPS)
TRIP

TRIP INDICATION

VT-D
480/120V

VT-A

480/120V

3CT - CTD
1200/5A

9 CABLES, 1C, 1kV, 750MCM, COPPER
CONDUCTOR, 3 CABLES/PHASE

VFD

POWER METER

GEN. PROTECTION
MG30-1

INST 104-3D

INST 102-4C

M2

I.C.C.B.
2000A

(1600A T)

400A
(200A T)

400A
(350A T)

500 kVAR, 480V/3ɸ/60, P.F.C.C.

REACTIVE
CONTROLLER

480/120V

1CT
2000/5A (SEE

NOTES)

START

CABLES, 2x3C, 1kV, 500 MCM,
COPPER CONDUCTOR

INST
AIR
P.S.

500kVAR

M.C.C. (480V)

STOP

N/C

PROFIBUS
INTERLOCK

LUBRICATION
OIL PUMP FAN

KM203

2.2kW

LUBRICATION
OIL PUMP #2

KM202

0.3kW

LUBRICATION
OIL PUMP FAN

KM152

2.2kW 0.3kW

1.8kW

VAC SYSTEM
PUMP
KM160

2.5kW

CHILLER
KM154

(ADDITIONAL/OPTIONAL DISPLAYS)

ALARM

A
LA

R
M

BB-2

G1
2.25kW

AUXILIARY CIRCULATING PUMP
LOCATED IN BASEMENT

ZIG-ZAG
GROUNDING

TRANSFORMER

CT

GROUNDING
RESISTOR

0.25
kW

FVNR
SIZE 3

FVNR
SIZE 4

FVNR
SIZE 1

25HP

AIR-COOLED CONDENSER
VFD ENCLOSURE

B.O.P. CONSUMPTION

25HP 25HP 25HP

52
E

N/C

1200A
(750A T)

52
G

N/C

150A
(125A T)

VFD

CB-4 CB-1

60

15
15

SPARE
CB-52A

WATER TEMP.
SENSOR

480V/3ɸ/60 - 300A

208/120V/3ɸ/60 - 100A

M.C.C.B.
100A FRAME

60A TRIP

M.C.C.B.
100A FRAME

60A TRIP

M.C.C.B.
100A FRAME

60A TRIP

M.C.C.B.
100A FRAME

60A TRIP

M.C.C.B.
100A FRAME

40A TRIP

M.C.C.B.
150A FRAME

100A TRIP

4 CABLES, 3C, 1kV, 500MCM

START
STOP

BOP
PLC

(See Dwg Ref.)

A
LA

R
M

15 BOP PLC

C
LO

S
E

 IN
D

IC
A

TI
O

N

* TYPICAL
CONNs

* TYPICAL
CONNs

* TYPICAL
CONNs

STOP INDICATION
START INDICATION

TRIP INDICATION

CLOSE INDICATION

CLOSE INDICATION

CLOSE INDICATION

TRIP INDICATION

TRIP
INTERLOCK (ISP)

CLOSE INDICATION

P
R

O
FI

B
U

S

STOP
START

INTERLOCK (GPS)

CLOSE INDICATION

CLOSE INDICATION

Note: FOR INTERNAL WIRING & SIGNALS
RE:TURBODEN, SEE T'DEN SCHEMATICS

GEARBOX
COOL

0.25
kW

GEARBOX
COOL

0.25
kWGEARBOX OIL

HEATER

1.5
kW

AUX. LOADS
CB3

AUX. LOADS
CB1

AUX. LOADS
CB4

50V

51

51V

50BF

46

27

59

81

64S

32

37

49

VTFF

RESISTOR

TURBINE
OIL HEATER

1.5
kW

1
HP

VENTILATION
FAN #2

FVNR
SIZE 1

* TYPICAL
CONNs

M.C.C.B.
25A FRAME

10A TRIP

M.C.C.B.
200A FRAME

100A TRIP

M.C.C.B.
250A FRAME

175A TRIP

M.C.C.B.
25A FRAME

10A TRIP

M.C.C.B.
150A FRAME

100A TRIP

DISC 101DISC 101

CB 105

V A kVA

kWHVAR

PF Hz

POWER METERINST 102-4C

47

27

PHASE
MONITOR

47

27

PHASE
MONITOR

INTERLOCK (ISP)

V A Hz

INST
412-4C

INST
105-7C

INTERLOCK TO 50BF

IN
TE

R
LO

C
K

 T
O

 5
0B

F

FVNR
SIZE 2

27

INTERLOCK

BB-4

BB-7

MCCB 1

52
B

N/C

1200A
(800A T)

TRIP

kWH kVAR PF

V A Hz

VT-F
480/120V

3CT - CTF
2000/5A

M1

kVA

kW

kWH kVAR PFkVA

V A HzkW

59

480V/3ɸ/60 - 2000A
BB-1

15SPARE

15SPARE

BI-DIRECTIONAL
METERING

COMMUNICATION LINE
TO TRANSGAS GSA

TO TRANSGAS PLC

INTERLOCK

ISLANDING TRIP
SIGNAL

* TYPICAL
CONNs

MANUAL
AUTO

TRIP INDICATION

TRIP INDICATION

CLOSE INDICATION
TRIP INDICATION

CLOSE INDICATION

CLOSE INDICATION
TRIP INDICATION

TRIP INDICATION
CLOSE INDICATION

TR
IP

 IN
D

IC
A

TI
O

N

TRIP INDICATION

UPS PANEL BOARD

M.C.C.B.
100A FRAME

70A TRIP

M.C.C.B.
100A FRAME

50A TRIP

208/3ɸ/60 120V/1ɸ/60

1 CABLE, 3C, 1kV, 1/0 AWG,
COPPER CONDUCTOR

1 CABLE, 1kV, 500 MCM,
COPPER CONDUCTOR

1 CABLE, 3C, 1kV, 1/0 AWG,
COPPER CONDUCTOR

(See Dwg Ref.)

OPEN INDICATION

OPEN INDICATION

(See Dwg Ref.)

1.5MVA/3ɸ/60
25kV:480V

IMPEDANCE: ≥

VT-E
480/120V

3CT - CTE
2000/5A

25kV L.A.

S1

2 x 80A C.L.
FUSES

REVENUE METER

OUTDOOR SWITCHBOARD

UTILITY MAIN C.B.
2000A

(1600A T)

TRANSFORMER
ISOLATING

SWITCH

HA

HB 65A BAY-O-NET
FUSE

SELECTED
ISOLATING SWITCH

25kV, 60A DISCONNECT
SWITCH

25kV O/H CABLE 25kV U/G CABLE

25kV 3ɸ 60

15

208/120V/3ɸ/60 - 100A

15

15 2 EM. LIGHTING

15

15

15

15

15

15

15

A

C
B

OUTLETS 1

4 ORC BLDG LIGHTING
CCT #1

OUTLETS 3

OUTLETS 5

UNIT HTR 9

SPARE 13

UNIT HTR 11

SPARE 7

15
A

C
B

A

C
B

A

C
B

A

C
B

A

C
B

15
15

15

15

OUTDOOR 15
RECEPT.

19

SPARE 17

A

C
B

A

C
B

15

15

15

15

15

15

15

8

22 VENT FAN T'STAT

14 BASEMENT LIGHTING

16 SPARE

20 SPARE

24 SPARE

DISTRIBUTION PANEL

BB-6

BB-5

1 CABLE, 3C, 1kV, 1/0 AWG,
COPPER CONDUCTOR

T1 TRANSFORMER

P.F. INTERLOCK

P.F. I-LOCK
INTERLOCK

INTERLOCK

15
15SPARE

NOTE:

IT SHOULD BE NOTED THAT
TURBINE TRIP & THE PREVENTION
OF ISLANDING POTENTIAL, IS THE
RESPONSIBILITY OF TURBODEN

IN THE EVENT THAT THE GENERATOR
TRIPS WHILST THE P.F.C.C. IS ON-LINE;
THE B.O.P. LOADS WILL BE SUBJECTED
TO THE CAPACITORS' OVER-VOLTAGE

1 CABLE, 3C, 1kV,
#3 AWG, + #6

AIR-COOLED CONDENSER

TRIP

TRIP

21

23

AUX. OIL
PUMP

SELECTOR SW

6 ORC BLDG LIGHTING
CCT #2

10 UNIT HTR

12 UNIT HTR

18 OUTDOOR RECEPT.

CB-2

CONTROL & INDICATION

CONTROL & INDICATION

3
HP

PURGE AIR
FAN

ORC PLC

CAN ECOSSE ENGINEERING INC.
ST. CATHARINES, ONTARIO. CANADA

SEQUENCE OF OPERATION - CONNECT G1 TO THE GRID

1. CLOSE SWITCH S1; THE PRIMARY WINDING OF TRANSFORMER T1 WILL BE ENERGIZED
2. CLOSE ISOLATING SWITCH HA (OR HB) INSIDE T1
3. CLOSE TRANSFORMER ISOLATING SWITCH AT 25kV SIDE OF T1
4. CLOSE UTILITY MAIN CIRCUIT BREAKER AT 480V SIDE OF T1
5. CLOSE CIRCUIT BREAKER 52-A; 480V WILL BE AVAILABLE AT BUS-BAR BB-1
6. CLOSE CIRCUIT BREAKER 52-B; 480V WILL BE AVAILABLE AT BUS-BAR BB-2
7. CLOSE C.B. 52-F; POWER WILL BE AVAILABLE TO THE M.C.C. TO START/RUN THE PLANT AUXILIARY

LOADS
8. CLOSE THE C.B. FEEDING TRANSFORMER T2; VOLTAGE SIGNAL 208V/120V WILL BE SUPPLIED TO THE

PLC AND INSTRUMENT SYSTEM THROUGH THE U.P.S.  (NOTE: IT IS POSSIBLE TO START THE PLC &
INSTRUMENTATION THROUGH THE UPS BATTERIES BEFORE ENERGIZING TRANSFORMER T2)

9. CLOSE C.B. 52-C; 480V WILL BE SUPPLIED TO THE ORC CUPBOARD. START THE ORC LOADS ON THE
SKID.

10. CLOSE C.B. 52-G; 480V WILL BE SUPPLIED TO A/C CONDENSER VFD. THE SPEED OF ALL CONDENSER
FANS WILL  BE DETERMINED BY THE OUTLET WATER TEMPERATURE.

11. START THE ORC SYSTEM & RUN THE GENERATOR UNTIL IT REACHES A SPEED HIGHER THAN
SYNCHRONIZING SPEED

12. AS SOON AS THERE IS PROOF OF RECOMMENDED SPEED, PROOF OF GENERATOR AND
TRANSFORMER RESET, THE PLC WILL SEND A SIGNAL TO CLOSE C.B. CB 105 AND POWER WILL FLOW
FROM THE GENERATOR TO THE GRID

13. WHEN THE GENERATOR IS AT PARALLEL OPERATION MODE, THE PLC WILL SEND A "START" SIGNAL
TO THE PFCC TO LOAD/UNLOAD THE CAPACITORS (AS REQUIRED) IN STAGES ACCORDING TO THE
MANUFACTURER'S INSTRUCTIONS.

* THE FOREGOING IS SUBJECT TO RECEIPT OF FINAL/FULL INFORMATION

NOTE:

PROTECTION FUNCTIONS ARE EMBEDDED/INTEGRAL TO THE CBs

KEY:

PROTECTION AND CO-ORDINATION SCHEME

1. THE 25kV FUSES WILL ACT AS THE SOLE PROTECTION ELEMENT FOR TRANSFORMER T1 AT PRIMARY
AND SECONDARY WINDINGS.

2. GENERATOR C.B.105 WILL ACT AS THE INTERFACE BREAKER AS WELL AS PRIMARY PROTECTION
ELEMENT FOR THE GENERATOR WHEN IT IS CONNECTED IN PARALLEL OPERATION MODE. C.B. 52-A
WILL ACT AS SECONDARY PROTECTION ELEMENT.

3. IN PARALLEL OPERATION MODE, IF A SHORT CIRCUIT OCCURS BETWEEN THE GENERATOR TERMINALS
AND BUS BAR BB-1, C.B.105 WILL TRIP FASTER THAN C.B. 52-A TO CLEAR THE FAULT AND MAINTAIN THE
POWER SUPPLIED BY THE UTILITY FEEDING THE BOP LOADS.

4. C.B. 52-B WILL ACT AS THE PRIMARY PROTECTION FOR THE B.O.P. LOADS
5. C.B. 52-C WILL ACT AS THE PRIMARY PROTECTION ELEMENT FOR ORC SYSTEM LOADS
6. C.B. 52-E WILL ACT AS THE PRIMARY PROTECTION ELEMENT FOR THE POWER FACTOR CORRECTION

CAPACITORS (PFCC)
7. C.B. 52-F WILL ACT AS THE PRIMARY PROTECTION ELEMENT FOR THE MCC LOADS
8. C.B. 52-G WILL ACT AS THE PRIMARY PROTECTION ELEMENT FOR THE AIR-COOLED CONDENSER AND

ITS MOTORS
9. C.B. 52-A WILL ACT AS THE SECONDARY PROTECTION ELEMENT FOR C.B. 52-B, C.B. 52-C, C.B. 52-E, C.B.

52-F AND C.B. 52-G

NOTES:

 1CT, 2000/5A IS SUPPLIED BY THE PFCC MANUFACTURER AND HAS AN INTERNAL OPENING WHICH IS 4.1"
x 7.1" (104 x 180mm); THE BUS BAR MUST BE ABLE TO ACCOMMODATE THIS

 BREAKERS AS FOLLOWS
:

52 - A _ MOTORIZED BREAKER (ELECTRICALLY AND/OR MANUALLY OPERATED)
52 - B _ M.C.C.B.
52 - C _ M.C.C.B.
52 - E _ M.C.C.B.
52 - F _ M.C.C.B.
52 - G _ M.C.C.B.


