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NOTES
 1. Field wiring to be in accordance with the National Electrical Code 

as well as all other applicable codes and specifi cations.

 2. Terminal board connection points are indicated by numbers within 
a square i.e. 1  .1TB main power connection points are indicated 
by numbers within a hexagon i.e.  L1 . Component terminal mark-
ings are indicated by numbers within a circle i.e.  2  . Numbers 
adjacent to circuit lines are the circuit identifi cation numbers.

 3. Terminals L1, L2, L3 and GRD are the main power input terminals 
and are fi eld connected (see note 6). Terminals T1, T2 and T3 
are the compressor motor load power terminals and are fi eld 
connected.

 4. The three-phase solid state motor overload protection system 
provides motor overcurrent protection at 105% full load amps.

 5. See YORK Control Center wiring diagram Product Drawing Forms 
160.48-PA21.

 6. Field wiring connections per Product Drawing Forms 
160.48-PA15.
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JOHNSON CONTROLS JOHNSON CONTROLS3 3A

GROUND LUG

GROUND LUG

FU
14

FU
13

FU
15

24.00

22.54

22.56

3.25

22.54

PROCEDURES PER SPECIFIC APPLICATION
FOR NORMAL OPERATION USE STANDARD

AND A SAFETY DISCONNECT ONLY.
DISCONNECT SWITCH FOR EMERGENCY USE

!WARNING!

!WARNING!

208A CONTINUOUS, 5KV MAX

P/N 450002-02

BENSHAW, INC.

208A CONTINUOUS, 5KV MAX

P/N 450002-02

BENSHAW, INC.

208A CONTINUOUS, 5KV MAX

P/N 450002-02

BENSHAW, INC.

+-+ - +-+

+- -

-
+

+-+

+- -

-
+

4160 VAC

GROUND BUS

13.25

13.25

HAZARDOUS VOLTAGE INSIDE

DANGER

VIEWING
WINDOW

ON/I

R-FUSE
SEE MODEL CHART

REFERENCE PAGE 4
FOR LV DETAIL

LOCKOUT

OFF/O

OPTIONAL
3 PHASE OIL PUMP

TRANSFORMER

OPTIONAL
3 PHASE OIL PUMP

TRANSFORMER

FU
3

FU
1

FU
2

T1

FRONT VIEW

FRONT INTERIOR VIEW

FOOT

1

CABLE CLAMP

DISCONNECT
SHIELD

VIEW FROM TOP

CONTACTOR CONTACTOR
INLINE BYPASS

REMOVABLE LIFTING EYEBOLTS, PLUG HOLES IF REMOVED.

1/4-20

TIGHTEN BOLTS PER CHART BELOW

CABLE ENTRY/EXIT AREA. CUTOUT AND COVERPLATE SUPPLIED. 

RIGHT SIDE INTERIOR VIEW

TOP EXIT

3

4.

2

NOTES:

1

STEEL BOLT TORQUE IN FOOT-POUNDS

3/8-165/16-18

5 12 20

5/8-111/2-13

50 95

1

BOTTOM PLAN VIEW

FRONT OF ENCLOSURE

FOOT

2 MAXIMUM STARTER WEIGHT: 1200 LBS.5.

INCOMING POWER LANDING PAD
SEE PG 4, DETAIL "C"

GROUND BUS

MOTOR LEAD LANDING PAD
SEE PG 4 DETAIL "B"

MOTOR LEAD LANDING PAD
SEE PG 4, DETAIL "B"

7

6 UNIT SET UP FOR MOTOR LEAD EXIT THROUGH TOP OF ENCLOSURE.  FOR BOTTOM MOTOR LEAD EXIT, SEE MANUAL FIGURE AT LEFT.

CABLE ENTRY/EXIT AREA.  CUTOUT AND COVER PLATE SUPPIED FOR LOW VOLTAGE CONTROL.

TYPICAL INCOMING
POWER LEAD ROUTING

TYPICAL MOTOR
LEAD ROUTING

TYPICAL MOTOR
LEAD ROUTING

MODEL REFERENCE CHART

MODEL # PREFIX FU 1,2,3CT 1,2,3

864:1 3R,*V

MAX. FLA

42MVSSS0853R_K042-V V

4R,*VMVSSS0853R_K050-V V 864:1 50

MVSSS0853R_K095-V V

MVSSS0853R_K065-V V

864:1

864:1

9R/6R,*V

6R/4R,*V

95

65

MVSSS0853R_K190-V V

MVSSS0853R_K280-V V

MVSSS0853R_K140-V V

MVSSS0853R_K105-V V

864:1

2640:1

864:1

864:1

12R,*V

18R,*V

12R/9R,*V

9R,*V

190

280

140

105

MVSSS0853R_K310-V V

MVSSS1708R_K360-V V

2640:1

2640:1 24R,*V

24R,*V

360

310

MAX. LRA

1896

0853

0853

853

853

853

853

853

853

853

853

45% LRA

1896

1896

1896

1896

1896

1896

1896

1896

1896

VOLTAGE

-V V 84

2300VAC 3300VAC 4160VAC

80 92

FREQUENCY 60HZ 60HZ50HZ

CT 1,2,3
SEE MODEL CHART

DISCONNECT
SWITCH HANDLE

VACUUM
CONTACTOR

POWER
STACK
ASSEMBLY

R-FUSE
SEE MODEL CHART

400A
DISCONNECT

MEDIUM VOLTAGE
BARRIER

VOLTAGE
DIVIDER

LOW VOLTAGE
 COUPE DOOR

LOW VOLTAGE
COMPARTMENT

POWER
STACK
ASSEMBLY

R-FUSE
SEE MODEL CHART REFERENCE

VACUUM
CONTACTOR

T1
TRANSFORMER

MEDIUM VOLTAGE
COMPARTMENT

GROUND BUS
SEE SHEET 2, DETAIL "A"

400A
DISCONNECT

(OIL PUMP OPTION ONLY)

RIGHT SIDE INTERIOR WALL VIEW

BOTTOMEXIT

POWER
STACK
ASSEMBLY

MOTOR LEAD LANDING PAD
SEE PG 4 DETAIL "B"

7

MVSSS0853R_K360-V V

2640:1 36024R,*V 3796 1708

FU1,2,3  *V 2600VAC 5080VAC 5080VAC

92.50

36.00

7.50

36.00

30.003.00

3.00

4X ?.56 
MOUNTING 

HOLES

1.50

2.00 8.00

4.25

4.25

3.00

22.28 17.00

3

2

30.00

20.00 4.50

1.00

8.00

30.00

8.00

17.00

2.00

3.00

27.00

LINE VOLTAGE PRESENT ON COMPONENTS 
AND TERMINALS IN THIS ENCLOSURE. MORE 

THAN ONE DISCONNECT SWITCH MAY BE 
REQUIRED TO DE-ENERGIZE THE 

EQUIPMENT FOR SERVICING.  NOTE- LINE 
SIDE OF UNIT DISCONNECTS ARE LIVE 

UNLESS INCOMING SUPPLY VOLTAGE IS 
INTERRUPTED.

HIGH VOLTAGE

HAZARD OF ELECTRICAL SHOCK

DANGER
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JOHNSON CONTROLS JOHNSON CONTROLS4A 4

RISK OF ELECTRIC SHOCK- CAN CAUSE INJURY OR 
DEATH- MORE THAN ONE DISCONNECT SWITCH 

MAY BE REQUIRED TO DE-ENERGIZE THE 
EQUIPMENT OPEN REMOTE DISCONNECTS 

BEFORE SERVICING

WARNING

FU
11

FU
12

OPTIONAL OIL PUMP
FUSES FU10,11&12

(QTY. 3)

103

102

101

GND
MAX/MIN

14-18 AWG

OPTIONAL
OIL PUMP
CONTROL

INTERFACE
CONNECTION

99

98

97

OPTIONAL OIL PUMP
INTERFACING TERMINAL BLOCKS

(QTY. 4)

CONTROL PANEL WIRING
OPTIONAL OIL PUMP

0.50” THRU
FOR CUSTOMER 
CONNECTIONS

1.00 TYP

.50 TYP.

3.13
TYP. 2.25

TYP.

.50 TYP.

6.00
PHASE TO PHASE

6.00
PHASE TO PHASE

.25

FU
8

FU
9

FU
10

FUSES

FU
6

FU
7

MOVED 1/4" UP, DOWN, OR

NOTE: GROUND BUS MAY BE

SIDE TO SIDE.

5.25

2.75

3.62

.62

 GROUND BUS DETAIL "A" 

FRONT VIEW

1.00

.50

GROUND BUS

1.25

.75R.25

SIDE VIEW

1" X .25"
GROUND BUS

CUTOUT

MATERIAL: .25 THK. BARE COPPER

3.63

1.38

#6-250MCM GROUND LUG

GROUND BUS

1/4-20 x 2.00LG STUD

0.50”   THRU, (2 PLACES)
FOR CUSTOMER CONNECTIONS

 MOTOR LEAD LANDING PAD DETAIL "B" 
MATERIAL: .25" THICK TIN PLATED COPPER

3.00

3.00

3.00

3.50

.25

.63

1.50

1.75

 INCOMING POWER LANDING PAD DETAIL "C" 
MATERIAL: .25" THICK TIN PLATED COPPER

031-02574
-000

FIBER OPTIC 
CABLE ROUTING:
MINIMUM BEND 
RADIUS: 1.38"

-000
02576
031-

TEST
PLUG

TEST
SWITCH

TEST     RUN

TRANSFORMER
T2

WIRE DUCT

24.00 REF

24.00
REF

INTERFACING
TERMINAL BLOCKS

(QTY. 15)

INTERNAL USE
TERMINAL BLOCKS

(QTY. 24)

INTERIOR VIEW

 LOW VOLTAGE COMPARTMENT 

 LOW VOLTAGE COMPARTMENT DOOR 

7

7

7

7

2

2L

2JK

4A

10

10

6

6

RUN COMMAND

DRAIN

16

53 TO CONTROL PANEL
INDICATION OUTPUT
SIS FAULT

INTERFACE
TERMINAL BLOCKS

L

2

24

118VAC POWER
TO CONTROL PANEL

GRN

WHT
MOD BUS
COMMUNICATIONS
FOR CONTROL PANEL

SA-

SB+

SCOM

SHLD

CONTROL
WIRING

INTERNAL
USE

GND

BLK

GND

18-22 AWG

14-18 AWG

CONTROL
PANEL

INTERFACE
CONNECTION

TWISTED PAIR

TWISTED, SHIELDED

ARE NORMALLY CLOSED

ARE NOT UNDERLINED
NORMALLY OPENED CONTACT REFERENCES

UNDERLINED CONTACT REFERENCES (C-3)

(C-3)

PAIR

SHIELDED

TERMINAL BLOCK FOR
INTERNAL CONNECTION

POWER CONNECTION

WIRE NODE SYMBOL

STANDARD LEGEND

EARTH GROUND

GND

8-12 AWG

6

CONTROL PANEL CONNECTION
TERMINAL BLOCK FOR

SHLD

IGND

RS-485+

RS-485-

MAX/MIN

MAX/MIN

MAX/MIN

31

30

33

32

34

6

OPTIONAL OIL PUMP
CONTROL PANEL WIRING
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JOHNSON CONTROLS JOHNSON CONTROLS5 5A

FU4, FU5

FUSE NO.

500FU9 20

VOLTS

4800

500

500

500

AMPS

FU8

FU7

FU6

15

5

3E

10

CONTROL FUSE CHART

2RX0
X1

X3

10AWG

460VAC
T3

4160VAC

X2

H1

H2

3L1

H3

3L2 3L3

2L1

FU
13

FU
14

2L32L2

FU
15

101 103102

10AWG, 600VAC MIN.

OPTIONAL OIL PUMP CIRCUIT

460VAC, 3PH, 60HZ OR 400VAC, 3PH, 50HZ

FU
10

FU
11

FU
12

OPTIONAL OIL PUMP PANEL

PRI. VOLT STR TYPE

2300V

2300V

3300V

3300V

4160V

4160V

YK

YT

YK

YT

YK

YT

FU10-12CPT KVA

4.0

2.0

4.0

2.0

4.0

2.0

7A, 500V

5A, 500V

7A, 500V

5A, 500V

7A, 500V

5A, 500V

3.6

1.8

3.6

1.8

3.6

PUMP FLA

1.8

1E 1E 1E

FU13-15

1E, 4800V

1E, 4800V

1E, 4800V

1E, 4800V

1E, 4800V

1E, 4800V

120VAC

3KVA

120VAC

X1 X2 X3

4160VAC

X4

3E 3E

12AWG 12AWG

10AWG 10AWG

18AWG

TO 031-02574-000, PG 6

17 2B

WHT BLK

CT1

XXX:1 CT

XXX:1 CT

BLK

CT3

2D18 2C 19

18AWG

WHT BLK WHT

CT2

XXX:1 CT

18AWG

2D2C2B

S10

S1

S10

S1

S10

S1

GROUND BUS

FU2
IL

IN-LINE
CONTACTOR

FU1

FU3

IL

IL

PHASE 3 SCR STACK ASSEMBLY.

BP

BP

CONTACTOR
BYPASS

BP

2L1 2L2 2L32L1 2L2

CAUTION:

SEVERE DAMAGE MAY RESULT IF SURGE
CAPACITORS. LIGHTNING ARRESTERS, OR
POWER FACTOR CORRECTION CAPACITORS
ARE CONNECTED TO THE LOAD SIDE OF
THE SOLID STATE STARTER. CONSULT
FACTORY BEFORE USING ANY OF THESE
POWER QUALITY ENHANCEMENT DEVICES.

1/0, 7.5KV MIN. CABLE

DISCONNECT

TO 031-02577-000
(SHEET 5, D-8)

PHASE 2 SCR STACK ASSEMBLY.

PHASE 1 SCR STACK ASSEMBLY.

T3

T2

T1

GND

PG 5

PG 5A

L3

3Ø, 60Hz.

L2

L1

PG 7A

PG 7A

6AWG 7.5KV MIN

400A

400A

4160 VAC

2Z

2W

LV
DOOR

LV
COMPARTMENT

2V 2X

DOOR
MV

2Y

BACK PANEL
MV

1L3

1L1

1L2

2L3

2L2

2L1

2L3

2L2

2L1

T3

T2

T1

PG 7
TO TEST SWITCH

4A 2

T1

FU
4

FU
5

H1 H2

2

TO TEST SWITCH
PG 7

L

FU9

20

2A

TO MOTOR

GROUND BUS
LOWERUPPER 4/0 CABLE

PG 3A
SEE MODEL CHART

SEE MODEL CHART
PG 3A

GND

999897

GND

FOR OPTIONAL WIRING

ITEMS LOCATED IN THE LV COMPARTMENT

120VAC
TO CONTROL

PANEL

NOTE: ITEMS LOCATED IN MV COMPARTMENT UNLESS NOTED OTHERWISE.

ITEMS LOCATED IN THE LV COMPARTMENT
FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION
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JOHNSON CONTROLS JOHNSON CONTROLS6A 6

SW6 SETTING CHART

CT RATIO

864:1

864:1

864:1

864:1

2640:1

2640:1

POS1
SW6 SW6

POS2
FLA
MIN

FLA
MAX

24

43

51

106

191

331

42

50

105

190

330

360

OFFOFF

OFF ON

ON OFF

ON ON

ON OFF

ON ON

9 PIN SUB-D SERVICE CONNECTOR

IN

SW1

SW1

SW1

810019-01-XX

MV SOFTWARE- VERSION

GRN

WHT

DRAIN

BLK

ITEMS LOCATED IN THE
MV COMPARTMENT

MV COMPARTMENT
ITEMS LOCATED IN THE

MV COMPARTMENT
ITEMS LOCATED IN THE

MV COMPARTMENT
ITEMS LOCATED IN THE

GRN

GY

BLK

DRAIN

1

5
9

6

GRN

GY

BLK

DRAIN

CPU LED

OFF ON

POS 2

SW6

POS 1

L3

X

X

CONTINUED ON

C
O

N
N

 2

L1

L2

PG 7

2D

2

4

18

1

17 2B19 2C

TB3

SW3 SW2 SW4SW5

UPPARAM DOWN ENTER

RESET

SW1

TX

RX

MODBUS
SLAVE

DISP1

TB2

M
O

D
B

U
S 

SL
A

V
E

3 6

5

CT1

TB12

TB11

TB10

CT2

CT3

031-02574-000

031-02577-000

JP3

IN

OUT

SCRF

SCRE

SCRE

SCRF

SCRE

SCRF

CABLE

20 PIN
RIBBON

SCRA SCRC

EGEKCGCKAK AG ISO2SCR B

SCRD

SCRC

BG BK

POWER
IN

SCRB

L3

SCRA

DKDG FKFG

18 AWG GRN/Y
4

2L

J1
3

2

POWER
OUT

T3 ISO5SCR E

STATUS

1

D7

ISO6SCR F

ISO4SCR D

ISO3SCR C

SCRD

PHASE 3 SCR STACK ASSEMBLY

BG BK

SCRB

L2
POWER

IN

ISO1SCR A

4

J1
3

18 AWG GRN/Y

2K

DKDG FKFG

T2
POWER
OUT

2

1

STATUS D7

ISO6

ISO5

SCR F

SCR E

ISO4SCR D

SCRD

PHASE 2 SCR STACK ASSEMBLY

AGAK CGCK

SCRB

O/T
2 1J3 BG BK

EK EG

ISO3

ISO2

SCR C

SCR B

ISO1SCR A

4

2J

18 AWG GRN/Y

DKDG FKFG

OUT
POWER
T1

28 VAC

2
J1

3

1

N 2J

18 AWG

10A

ISO6SCR F

STATUS D7

ISO5SCR E

SCRC

PHASE 1 SCR STACK ASSEMBLY

AGAK

SCRA

CGCK EK EG

ISO4

ISO3

SCR D

SCR C

ISO2SCR B

ISO1SCR A

14

17

F3G
21

F3F
18

F3D
16

F3E

F3C
15

F3A
13

F3B

2

F2G
20

F2E

F2F

11

12

F2D
10

TB1
24VDC

1

F2B
8

9
F2C

F2A
7

J3

6

F1G
19

F1E
5

F1F

F1C

F1D

3

4

F1B
2

1
F1A

STACK OK

POWER

+

-

OK POWER ON
GRNGRN

1
D2D9

1

OK
GRN

D9

POWER ON
GRN

D2

1

OK
GRN

D9

POWER ON
GRN

D2

10B28 VAC

18 AWG

2K
PG 7
TO TB10

10C28 VAC

18 AWG

2L

K1

5

4

TB2

PG 7
TO TB5

PG 7
TO TB5

PG 7
TO TB10

PG 7
TO TB5

PG 7
TO TB10

POWER
L1

2
O/T

J3 1

2
O/T

J3 1

18 AWG GRN

1

031-02576-000

TO CT1-CT3 PG 5

14RED

2H

TB1 TB2

TB4

TB7

TB3

TB6

2L2

2L1

2L3

R1
5M,10W,1%

5M,10W,1%
R3

5M,10W,1%
R6

R2
267K
12.5W
1% 1%

12.5W
267K
R4

1%
12.5W
267K
R6 TB5

18AWG

TO FUSES
FU1-FU3

PG 5

15BLK

CLR 16

35

36

2N

JMPR

SA-

SB+

SCOM

SHLD

AIN PWR

AIN +

AIN -

SHLD

A OUT

COM

SHLD

NOTE: ITEMS LOCATED IN LV COMPARTMENT UNLESS NOTED OTHERWISE.

TO TB1, PIN 1
PG 7A

"ON"

1

"OFF"

1

2-GREEN
8-GRAY
9-BLACK
SHIELD

COMMUNICATIONS INTERFACE TO 
CONTROL PANEL

FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION

YORK PN-031-02575-000

YORK PN-031-02575-000

YORK PN -031-02575-000
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JOHNSON CONTROLS JOHNSON CONTROLS7 7A

39
16

53

24

TEST PLUG TO 120VAC

2221

RUN

TEST

10

FU
6

4B

IN-LINE
CONTACTOR
COIL

7

CARDS TB1-6
PG 6A

7

7

6 7

TO 031-02575-000
TO 031-02575-000
CARDS TB1-5

INTERLOCK

IN-LINE

DISCONNECT

MONITOR

(SHOWN WITH DISCONNECT OPEN)

14 13

IL-AUX

32 DI3

31 DI2

BY-PASS
MONITOR

DISCONNECT SWITCH INTERLOCK

DI1

7

CONTINUED ON (SHEET 4, B-3)

031-02574-000

TO (D-4) TO (D-1)

TO (A-8)

TO (A-5)

TB2

TB2

TB2

6
14 13

BP-AUX

30

COM NO

(C-1)

(C-1)

PG 5A

FROM T1 TRANSFORMER
PG 5

FROM T1 TRANSFORMER
PG 5

PG 6A

FU7

5
8

15

FU8
9

300VA
T2

11
5V

10

10

10
0V 0V

11
5V

10
0V 0V

2

2

ESS
2M

14
V 0V 14
V

0V

2AA

2L

2K
2J

2

2BB

(D-3)

(A-6)

RC3

R3

RC2

R2

NC3

TB1

NO3

NC2

TB1

NO2

RC1

GENERAL FAULT
R1

NC1

TB1

NO1

TB1

N

N

G

TB1

L

TB1 "L"

L

3.15

RUN AUX

UTS AUX PG 5A

COIL
CONTACTOR
BYPASS

6

START

TB1

2N

TO TB11, PIN4, PG 6

7

TB1

S/DI COM

POWER IN
031-02574-000

7

TB2

TB2

6

YELLOW

YELLOW

PANEL
FROM CONTROL
RUN COMMAND

TB1

TB1

TB1 "L"

TB1

TB1

TB1

6

DI2/3 COM

TB2

4A 2

33

34

1

ITEMS LOCATED IN MV SECTION

TEST SWITCH

031-02574-000

ITEMS LOCATED IN MV SECTION

3 4

JUMPER

1

3

2

4

1 IL 2

JUMPER

CONTACTOR

CONTACTOR
BP

~ ~

NOTE: ITEMS LOCATED IN LV COMPARTMENT UNLESS NOTED OTHERWISE.

SIS FAULT INDICATION TO CONTROL PANEL

1

FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION

1

R1/SIS RELAY SHOWN IN THE DE-ENGERGIZED STATE.  R1/SIS RELAY INDICATES FAULT ON POWER-UP UNTIL STARTER SELF CHECK IS 
COMPLETE.
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JOHNSON CONTROLS JOHNSON CONTROLS8A 8

GROUND LUG

FU
14

FU
13

FU
15

24.00

22.56

22.54

3.25

22.56

OPTIONAL
3 PHASE OIL PUMP

TRANSFORMER

HAZARDOUS VOLTAGE INSIDE 

DANGER 

SEE PG  10 
FOR LV DETAIL

OPTIONAL
3 PHASE OIL PUMP

TRANSFORMER

B 

C 

PROCEDURES PER SPECIFIC APPLICATION
FOR NORMAL OPERATION USE STANDARD

AND A SAFETY DISCONNECT ONLY.
DISCONNECT SWITCH FOR EMERGENCY USE

!WARNING!

!WARNING!

LOW VOLTAGE
SECTION

4160 VAC 

4160 VAC 

DANGER 

VOLTAGE 
HIGH 

PERSONS ONLY 
QUALIFIED 

HIGH VOLTAGE 

DANGER 

HAZARDOUS VOLTAGE INSIDE 

DANGER 

OBSERVE DISCONNECT SWITCH 

THROUGH VIEWING WINDOW 

AFTER OPERATING DISCONNECT HANDLE: 

IS OPEN/CLOSED 

DISCONNECT SECTION STARTER SECTION

FRONT VIEW

WINDOW
VIEWING

VIEWING
WINDOW

1

SECTION 1
DISCONNECT SECTION

SECTION 2
STARTER SECTION

FOOT

FOOT

BOTTOM PLAN VIEW
FRONT OF ENCLOSURES

1

DISCONNECT SECTION SIDE VIEW

VIEW FROM TOP

2

STARTER SECTION SIDE VIEW

1

MODEL REFERENCE CHART

MODEL # PREFIX FU 1,2,3

2640:1

CT 1,2,3 MAX. FLA

38R, 5500V 550 3796

MAX. LRA 45% LRA

1708

1/2-13

STEEL BOLT TORQUE IN FOOT-POUNDS

CABLE ENTRY/EXIT AREA. CUTOUT AND COVERPLATE SUPPLIED. 

ENCLOSURE COLOR: MUNSELL CODE 4.65 BG 4.50/2.85

REMOVABLE LIFTING EYEBOLTS, PLUG HOLES IF REMOVED.

MAXIMUM STARTER WEIGHT: 2400 LBS.

TIGHTEN BOLTS PER CHART BELOW

1/4-20

5.

5

4.

3/8-16

12

5/16-18

20 50

2

3.

1

95

5/8-11

NOTES:

MVSSS1708RK_550-V V

(OIL PUMP OPTION ONLY)

STARTER LEFT SIDE INTERIOR WALL VIEW

MEDIUM VOLTAGE
SECTION

LOW VOLTAGE
SECTION

FOOT

FOOT

22

2300VACVOLTAGE

FREQUENCY

-V V

3300VAC

50HZ60HZ

4160VAC

60HZ

9280 84

36.00

(72.00)

92.50

1.50

3.00

4.00

28.00

16.00

16.00

KIRK KEY

6.00
30.00

GROUND BUS

NAMEPLATE:
DISCONNECT

SECTION

GROUND BUS

3.00

13.7511.00

26.00

4.00

20.00 10.50

8.00

1.00

36.00

8.00

1.00

10.5020.00

36.00

DISCONNECT HANDLE

GROUND BUS

116.50

36.00

2

2.00

8.00

4.25

4.25

30.00

33.00

1.50

8.00

2.00

20.00

11.50

?.56 MOUNTING HOLES
(8 PLACES)

(SEE SHEET 2,DETAIL "A")

LINE VOLTAGE PRESENT ON COMPONENTS 
AND TERMINALS IN THIS ENCLOSURE. 

MORE THAN ONE DISCONNECT SWITCH 
MAY BE REQUIRED TO DE-ENERGIZE THE 
EQUIPMENT FOR SERVICING.  NOTE- LINE 

SIDE OF UNIT DISCONNECTS ARE LIVE 
UNLESS INCOMING SUPPLY VOLTAGE IS 

INTERRUPTED.

HIGH VOLTAGE 

HAZARD OF ELECTRICAL SHOCK

DANGER 
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GROUND LUG

22.56

3.25

22.54

P/N 450002-02 

208A CONTINUOUS, 5KV MAX 

BENSHAW, INC. 

P/N 450002-02 

208A CONTINUOUS, 5KV MAX 

BENSHAW, INC. 

208A CONTINUOUS, 5KV MAX 

BENSHAW, INC. 

P/N 450002-02 

+
 

- - +
 

- +
 

- +
 

- +
 

- +
 

+
 - - +
 

- +
 

- +
 

GROUND BUS

13.25

OPTIONAL
3 PHASE OIL PUMP

TRANSFORMER

T1

DISCONNECT SECTION STARTER SECTION
DISCONNECT SECTION

600A 
DISCONNECT

SWITCH

R FUSES
SEE MODEL CHART

GROUND BUS
SEE PG 10

DETAIL "A"

DISCONNECT
 HANDLE

PERFORATED
 METAL GUARD

1

PHASE
 BARRIERS (4X)

FRONT OF ENCLOSURES

(RIGHT SIDE INTERIOR VIEW)

PERFORATED
METAL GUARD

IN-LINE
CONTACTOR

PERFORATED
 METAL GUARD

BRACKETS

VIEW FROM TOP

1

1.5" WIRING BUSHING
RIGHT SIDE WALL

PHASE BARRIERS

FOOT

FOOT

FRONT OF ENCLOSURES

BOTTOM PLAN VIEW

2

CT 1,2 & 3
SEE MODEL CHART

CT 1,2 & 3
SEE MODEL CHART

STACK
ASSEMBLY

CONTACTOR
INLINE

TYPICAL MOTOR
LEAD ROUTING

BYPASS
CONTACTOR

T1
TRANSFORMER

VACUUM
CONTACTOR

FOOT

FOOT

LOW VOLTAGE
DOOR

VOLTAGE
DIVIDER

MEDIUM VOLTAGE
BARRIER

MOTOR LEAD
LANDING PAD

SEE PG 10
DETAIL "B" STACK

ASSEMBLY

TOP EXIT

VACUUM
CONTACTOR

1

TYPICAL MOTOR
LEAD ROUTING

RIGHT SIDE INTERIOR VIEW

MOTOR LEAD
LANDING PAD

SEE PG 10 
DETAIL "B"

BOTTOM EXIT

STACK
ASSEMBLY

6

2

INCOMING POWER 
LANDING PAD

SEE PG 10,
DETAIL "C"

CABLE CLAMP

CABLE ENTRY/EXIT AREA.  CUTOUT AND COVER PLATE SUPPIED FOR LOW VOLTAGE CONTROL.

UNIT SET UP FOR MOTOR LEAD EXIT THROUGH TOP OF 
ENCLOSURE.  FOR BOTTOM MOTOR LEAD EXIT, SEE MANUAL 
FIGURE AT LEFT.

1/2-13

STEEL BOLT TORQUE IN FOOT-POUNDS

CABLE ENTRY/EXIT AREA. CUTOUT AND COVERPLATE SUPPLIED. 

ENCLOSURE COLOR: MUNSELL CODE 4.65 BG 4.50/2.85

REMOVABLE LIFTING EYEBOLTS, PLUG HOLES IF REMOVED.

MAXIMUM STARTER WEIGHT: 2400 LBS.

TIGHTEN BOLTS PER CHART BELOW

1/4-20

7

6.

5

5.

4.

3/8-16

12

5/16-18

20 50

2

3

95

5/8-11

NOTES:

R-FUSES
SEE MODEL CHART

1

7

7

50HZ

3300VAC

FREQUENCY

2300VAC

-V V

VOLTAGE

60HZ

80 92 84

60HZ

4160VAC

36.0036.00
36.00

10.50
TYP.

20.00
TYP.

30.00

16.00

1.50

3.00 6.00

16.00

26.00

13.7511.00

4.00

28.00

33.00

20.00

30.00

11.50 1.50

3.00

2.00

8.00

0.56 MOUNTING HOLES
(8 PLACES)

4.25

4.25

8.00

2

2.00

36.00

1.00

8.00

3

TYPICAL INCOMING 
POWER LEAD ROUTING 
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5.25

NOTE: GROUND BUS MAY BE

GROUND BUS

1.25

.75
R.25

.63

2.00

CUTOUT

2.00 x .25
GROUND BUS2.75

.62

3.62

MOVED 1/4" UP, DOWN, OR

SIDE TO SIDE.

1.63

.25

.44

20.00 TO CEILING

1.75

.63

2.00

?.56 THRU
6 PLACES

RISK OF ELECTRIC SHOCK- CAN CAUSE INJURY OR 
DEATH- MORE THAN ONE DISCONNECT SWITCH MAY 

BE REQUIRED TO DE-ENERGIZE THE EQUIPMENT OPEN 
REMOTE DISCONNECTS BEFORE SERVICING

WARNING

FU
11

FU
12

OPTIONAL OIL PUMP
FUSES FU10,11&12

(QTY. 3)

103 

102 

101 

GND 
MAX/MIN 

14-18 AWG 

OPTIONAL 
OIL PUMP 
CONTROL 

INTERFACE 
CONNECTION 

99 

98 

97 

OPTIONAL OIL PUMP
INTERFACING TERMINAL BLOCKS

(QTY. 4)

CONTROL PANEL WIRING 
OPTIONAL OIL PUMP 

MODEL LABEL 

FU
8

FU
9

FU
10

FUSES

FU
6

FU
7

 GROUND BUS DETAIL "A" 

FRONT VIEW SIDE VIEW

MATERIAL: .25 THK. BARE COPPER

3.63

1.38
#6-250MCM GROUND LUG

GROUND BUS

1/4-20 x 2.00LG STUD

?.50 THRU, (4 PLACES) N4H
FOR CUSTOMER CONNECTIONS

 MOTOR LEAD LANDING PAD DETAIL "B" 
MATERIAL: .25" THICK TIN PLATED COPPER

3.00

3.00

4.75

3.50

.25

.63

1.75

1.75

 INCOMING POWER LANDING PAD DETAIL "C" 
MATERIAL: .25" THICK TIN PLATED COPPER

1.50

031-02574
-000

FIBER OPTIC 
CABLE ROUTING:
MINIMUM BEND 
RADIUS: 1.38"

-000
02576
031-

TEST
PLUG

TEST
SWITCH

TEST     RUN 

TRANSFORMER
T2

WIRE DUCT

24.00 REF

24.00
REF

INTERFACING
TERMINAL BLOCKS

(QTY. 15)

INTERNAL USE
TERMINAL BLOCKS

(QTY. 24)

INTERIOR VIEW

 LOW VOLTAGE COMPARTMENT 

 LOW VOLTAGE COMPARTMENT DOOR 

7

7

7

7

2

2L

2JK

4A

10

10

6

6

RUN COMMAND

DRAIN

16

53 TO CONTROL PANEL
INDICATION OUTPUT
SIS FAULT

INTERFACE
TERMINAL BLOCKS

L

2

24

120VAC POWER
TO CONTROL PANEL

GRN

WHT
MOD BUS
COMMUNICATIONS
FOR CONTROL PANEL

SA-

SB+

SCOM

SHLD

CONTROL
WIRING

INTERNAL
USE

GND

BLK

GND

18-22 AWG

14-18 AWG

CONTROL
PANEL

INTERFACE
CONNECTION

TWISTED PAIR

TWISTED, SHIELDED

ARE NORMALLY CLOSED

ARE NOT UNDERLINED
NORMALLY OPENED CONTACT REFERENCES

UNDERLINED CONTACT REFERENCES (C-3)

(C-3)

PAIR

SHIELDED

TERMINAL BLOCK FOR
INTERNAL CONNECTION

POWER CONNECTION

WIRE NODE SYMBOL

STANDARD LEGEND

EARTH GROUND

GND

8-12 AWG

6

CONTROL PANEL CONNECTION
TERMINAL BLOCK FOR

SHLD

IGND

RS-485+

RS-485-

MAX/MIN

MAX/MIN

MAX/MIN

31

30

33

32

34

6

OPTIONAL OIL PUMP
CONTROL PANEL WIRING



FORM: 160.00-PW5 (306) FORM: 160.00-PW5 (306)

JOHNSON CONTROLS JOHNSON CONTROLS11 11A

FUSE NO.

500

500

500

500FU9

FU8

FU7

FU6

20

15

5

10

4800

VOLTS

CONTROL FUSE CHART

AMPS

FU4, FU5 3E

2RX0
X1

X3

10AWG

460VAC
T3

4160VAC

X2

H1

H2

3L1

H3

3L2 3L3

2L1

FU
13

FU
14

2L32L2

FU
151E 1E 1E

102 103101

460VAC, 3PH, 60HZ OR 400VAC, 3PH, 50HZ

OPTIONAL OIL PUMP CIRCUIT

FU
12

FU
10

FU
11

10AWG, 600VAC MIN.

PRI. VOLT

7A, 500V

5A, 500V

7A, 500V

5A, 500V

7A, 500V3.6

1.8

3.6

1.8

3.6YK4160V

4160V

3300V

3300V

2300V

YT

YK

YT

YK

4.0

4.0

2.0

4.0

2.0

1E, 4800V

1E, 4800V

1E, 4800V

1E, 4800V

1E, 4800V

5A, 500V

FU10-12

OPTIONAL OIL PUMP PANEL

1.8

PUMP FLASTR TYPE

2300V YT 2.0

CPT KVA

1E, 4800V

FU13-15

120VAC

3KVA

120VAC

X1 X2 X3

4160VAC

X4

3E 3E

12AWG 12AWG

10AWG 10AWG

18AWG

TO 031-02574-000, PG 12

17 2B

WHT BLK

CT1

2640:1 CT

2640:1 CT

BLK

CT3

2D18 2C 19

18AWG

WHT BLK WHT

CT2

2640:1 CT

18AWG

2D2C2B

S10

S1

S10

S1

S10

S1

GROUND BUS

FU2
IL

IN-LINE
CONTACTOR

600A

FU1

FU3

IL

IL

PHASE 3 SCR STACK ASSEMBLY.

BP

BP

CONTACTOR
BYPASS

BP

2L1 2L2 2L32L1 2L2

CAUTION:

SEVERE DAMAGE MAY RESULT IF SURGE
CAPACITORS. LIGHTNING ARRESTERS, OR
POWER FACTOR CORRECTION CAPACITORS
ARE CONNECTED TO THE LOAD SIDE OF
THE SOLID STATE STARTER. CONSULT
FACTORY BEFORE USING ANY OF THESE
POWER QUALITY ENHANCEMENT DEVICES.

(2)/PHASE, 4/0, 7.5KV MIN. CABLE

DISCONNECT

TO 031-02577-000
PG 12A

PHASE 2 SCR STACK ASSEMBLY.

PHASE 1 SCR STACK ASSEMBLY.

T3

T2

T1

GND

(B-8)

(D-1)

L3

3ÿ, 60Hz.

L2

L1

PG 13A

PG 13A

6AWG 7.5KV MIN

720A

720A

4160 VAC

2Z

2W

LV
DOOR

LV
COMPARTMENT

2V 2X

DOOR
MV

2Y

BACK PANEL
MV

1L3

1L1

1L2

2L3

2L2

2L1

2L3

2L2

2L1

T3

T2

T1

PG 13
TO TEST SWITCH

4A 2

T1

FU
4

FU
5

H1 H2

2

TO TEST SWITCH
PG 13

L

FU9

20

2A

TO MOTOR

GROUND BUS
LOWERUPPER 4/0 CABLE

PG  9A 
SEE MODEL CHART

KIRK KEY

A 1 A 1

LOWER
GROUND BUS

GND

97 98 99

ITEMS LOCATED IN THE LV COMPARTMENT

120VAC
TO CONTROL

PANEL

NOTE: ITEMS LOCATED IN MV COMPARTMENTS UNLESS NOTED OTHERWISE.

ITEMS LOCATED IN THE LV COMPARTMENT
FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION

STARTER SECTION

STARTER SECTION

STARTER SECTION

STARTER SECTION

STARTER SECTION

DISCONNECT SECTION

DISCONNECT SECTION DISCONNECT SECTION
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SW6 SETTING CHART

CT RATIO

2640:1

POS1
SW6 SW6

POS2
FLA
MIN

FLA
MAX

361 550 ONON

9 PIN SUB-D 
SERVICE 

CONNECTOR

IN

SW1

SW1

SW1

810019-01-XX

MV SOFTWARE- VERSION

GRN

WHT

DRAIN

BLK

ITEMS LOCATED IN THE
MV COMPARTMENTS

MV COMPARTMENTS
ITEMS LOCATED IN THE

MV COMPARTMENT
ITEMS LOCATED IN THE

MV COMPARTMENT
ITEMS LOCATED IN THE

GRN

GY

BLK

DRAIN

1

5
9

6

GRN

GY

BLK

DRAIN

CPU LED

OFF ON

POS 2

SW6

POS 1

L3

X

X

CONTINUED ON

C
O

N
N

 2

L1

L2

PG 13

2D

2

4

18

1

17 2B19 2C

TB3

SW3 SW2 SW4SW5

UPPARAM DOWN ENTER

RESET

SW1

TX

RX

MODBUS 
SLAVE 

DISP1

TB2

M
O

D
B

U
S 

SL
A

V
E

3 6

5

CT1

TB12

TB11

TB10

CT2

CT3

031-02574-000

IN

OUT

JP3
SCRF

SCRE

SCRE

SCRF

SCRE

SCRF

CABLE

20 PIN
RIBBON

SCRA SCRC

EGEKCGCKAK AG ISO2SCR B

SCRD

SCRC

BG BK

POWER
IN

SCRB

L3

SCRA

DKDG FKFG

18 AWG GRN/Y
4

2L

J1
3

2

POWER
OUT

T3 ISO5SCR E

STATUS

1

D7

ISO6SCR F

ISO4SCR D

ISO3SCR C

SCRD

PHASE 3 SCR STACK ASSEMBLY

BG BK

SCRB

L2
POWER

IN

ISO1SCR A

4

J1
3

18 AWG GRN/Y

2K

DKDG FKFG

T2
POWER
OUT

2

1

STATUS D7

ISO6

ISO5

SCR F

SCR E

ISO4SCR D

SCRD

PHASE 2 SCR STACK ASSEMBLY

AGAK CGCK

SCRB

O/T
2 1J3 BG BK

EK EG

ISO3

ISO2

SCR C

SCR B

ISO1SCR A

4

2J

18 AWG GRN/Y

DKDG FKFG

OUT
POWER
T1

28 VAC

2
J1

3

1

N 2J

18 AWG

10A

ISO6SCR F

STATUS D7

ISO5SCR E

SCRC

PHASE 1 SCR STACK ASSEMBLY

AGAK

SCRA

CGCK EK EG

ISO4

ISO3

SCR D

SCR C

ISO2SCR B

ISO1SCR A

14

17

F3G
21

F3F
18

F3D
16

F3E

F3C
15

F3A
13

F3B

2

F2G
20

F2E

F2F

11

12

F2D
10

TB1
24VDC

1

F2B
8

9
F2C

F2A
7

J3

6

F1G
19

F1E
5

F1F

F1C

F1D

3

4

F1B
2

1
F1A

STACK OK

POWER

+

-

OK POWER ON
GRNGRN

1
D2D9

1

OK
GRN

D9

POWER ON
GRN

D2

1

OK
GRN

D9

POWER ON
GRN

D2

10B28 VAC

18 AWG

2K
PG 13
TO TB10

10C28 VAC

18 AWG

2L

K1

5

4

TB2

PG 13
TO TB5

PG 13
TO TB5

PG 13
TO TB10

PG 13
TO TB5

PG 13
TO TB10

POWER
L1

2
O/T

J3 1

2
O/T

J3 1

18 AWG GRN

1

031-02576-000

TO CT1-CT3 PG 11

14RED

2H

TB1 TB2

TB4

TB7

TB3

TB6

2L2

2L1

2L3

R1
5M,10W,1%

5M,10W,1%
R3

5M,10W,1%
R6

R2
267K
12.5W
1% 1%

12.5W
267K
R4

1%
12.5W
267K
R6 TB5

18AWG

TO FUSES
FU1-FU3

(SHEET 4, C-6)

15BLK

CLR 16

35

36

2N

JMPR

SA-

SB+

SCOM

SHLD

AIN PWR

AIN +

AIN -

SHLD

A OUT

COM

SHLD

031-02577-000

NOTE: ITEMS LOCATED IN LV COMPARTMENT UNLESS NOTED OTHERWISE.

TO TB1, PIN 1
PG 13A 

"ON"

1

"OFF"

1

2-GREEN
8-GRAY
9-BLACK
SHIELD

COMMUNICATIONS 
INTERFACE TO 
CONTROL PANEL

FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION

LED STATUS WITH POWER APPLIED AN PRIOR TO RUN. 
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39
16

53

24

TEST PLUG TO 120VAC

2221

RUN

TEST

10

FU
6

4B

IN-LINE
CONTACTOR
COIL

7

CARDS TB1-6
 PG 12A

7

7

6 7

TO 031-02575-000
TO 031-02575-000
CARDS TB1-5

INTERLOCK

IN-LINE

DISCONNECT

MONITOR

(SHOWN WITH DISCONNECT OPEN)

14 13

IL-AUX

32 DI3

31 DI2

BY-PASS
MONITOR

DISCONNECT SWITCH INTERLOCK

DI1

7

CONTINUED ON PG 12 

031-02574-000

TO (D-4) TO (D-1)

TO (A-8)

TO (A-5)

TB2

TB2

TB2

6
14 13

BP-AUX

30

COM NO

(C-1)

(C-1)

PG 11A

FROM T1 TRANSFORMER
PG 11

FROM T1 TRANSFORMER
PG 11

PG 12A

FU7

5
8

15

FU8
9

300VA
T2

11
5V

10

10

10
0V 0V

11
5V

10
0V 0V

2

2

ESS
2M

14
V 0V 14
V

0V

2AA

2L

2K
2J

2

2BB

(D-3)

(A-6)

RC3

R3

RC2

R2

NC3

TB1

NO3

NC2

TB1

NO2

RC1

GENERAL FAULT
R1

NC1

TB1

NO1

TB1

N

N

G

TB1

L

TB1 "L"

L

3.15

RUN AUX

UTS AUX PG 11A

COIL
CONTACTOR
BYPASS

6

START

TB1

2N

TO TB11, PIN4, PG 12A

7

TB1

S/DI COM

POWER IN
031-02574-000

7

TB2

TB2

6

YELLOW

YELLOW

PANEL
FROM CONTROL
RUN COMMAND

TB1

TB1

TB1 "L"

TB1

TB1

TB1

6

DI2/3 COM

TB2

4A 2

33

34

1

ITEMS LOCATED IN MV SECTIONS

TEST SWITCH

031-02574-000

ITEMS LOCATED IN MV SECTION 

3 4

JUMPER

1

3

2

4

1 IL 2

JUMPER

CONTACTOR

CONTACTOR
BP

10

On 
Board

~
 

~
 

NOTE: ITEMS LOCATED IN LV COMPARTMENT UNLESS NOTED OTHERWISE.

SIS FAULT INDICATION TO CONTROL PANEL

1

FIELD WIRING

TERMINAL BLOCK FOR

TERMINAL BLOCK FOR

INTERNAL CONNECTION

1

R1/SIS RELAY SHOWN IN THE DE-ENGERGIZED  
STATE.  R1/SIS RELAY INDICATES FAULT ON  
POWER-UP UNTIL STARTER SELF CHECK IS  
COMPLETE. 
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