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7.7 - Typical Wiring & Interconnect Diagram for “Soft Start Only” 
         (Models Rated 2300 - 7200V) (Requires customer supplied line start panel)
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7.8 - Mechanical Drawings
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2300V, 600A
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3300/4160V  600A
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6000 - 7200V  200 - 400A
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2300/3300/4160V,  200 - 400A
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3300/4160V,  600A

Optional Soft Start Only
(Requires Customer Supplied Line Start Panel)
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6000 - 7200V,  600A
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Removable

Lifting BarTop View

Conduit Entry Zone

Conduit Entry Zone

Typical Mounting

Dimensions

Section B-B

2300/3300/4160V  200 - 400A

2300/3300/4160/6000/6600/7200V  600A

Standard SSM Class E2 Soft Starter

Standard SSM Class E2 Soft Starter

7.9 - Elevation Drawings
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Removable

Lifting BarTop View
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Removable

Lifting Bar
Top View

Conduit Entry Zone

Conduit Entry Zone
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2300/3300/4160V,  200 - 600A
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(Requires Customer Supplied Line Start Panel)



Low Voltage Products & Systems	  97       
ABB Inc. • 888-385-1221 • www.abb.com/lowvoltage	  1SXU132172M0201 [AC 1007.1] - 10/03

Chapter 7 - Maintenance and Troubleshooting

7.10 -  Spare Parts List

LOW VOLTAGE COMPARTMENT

(LOCATED IN ENCLOSURE DOOR)

12

5

17

6

13

14

1

3

2

15

16

4

11

Dwg. 
Ref.#

Description Part Number
Unit Voltage 

and Amp Rating
Quantity	
Req./Unit

 MVC3-STK23200  2300V, 200A 3
 MVC3-STK23400                  2300V, 400A 3
 MVC3-STK23600  2300V, 600A  3
 MVC3-STK41200  3300/4160V, 200A 3
 MVC3-STK41400  3300/4160V, 400A 3
 MVC3-STK41600  3300/4160V, 600A 3
 MVC3-STK72200  6000 - 7200V, 200A 3
 MVC3-STK72400  6000 - 7200V, 400A 3
 MVC3-STK72600  6000 - 7200V, 600A 3
 25-0200-6500-23  2300V, 200A 3
 25-0400-6500-23  2300V, 400A 3
 25-0600-3500-23  2300V, 600A  3
 25-0200-6500-41  3300/4160V, 200A 3
 25-0400-6500-41  3300/4160V, 400A 3
 25-0600-3500-41  3300/4160V, 600A 3
 25-0200-6500-72  6000 - 7200V, 200A 3
 25-0400-6500-72  6000 - 7200V, 400A 3
 25-0600-3500-72  6000 - 7200V, 600A 3
 10-0090  2300V, 200A & 400A 3
 10-0090  2300V, 600A  6
 10-0090  3300/4160V, 200A & 400A 6
 10-0090  3300/4160V, 600A 12
 10-0090  6000 - 7200V, 200A & 400A 9
 10-0090  6000 - 7200V, 600A 12
 10-0068  2300V 1
 10-0072-50  3300 V 2
 10-0067  4160V 1
 10-0084  6000 - 7200 V 2
 10-0080  2300V 1
 10-0072-50  3300V 1
 10-0083                                4160V 1
 10-0084  6000 - 7200V 1

7.
Temperature & 
Current Board

MVC3-Temp/CT-PS All models 3

 Call Factory                            Specify model number 3

SCR(s) Clamped 
in Heat Sink 
Alone

3.

6.
Control Power 
Transfomers

5.
Voltage
Transfomers

4.
Gate	Drive	
Transfomer

Current 
Transformer

1.

2.

Heatsink 
Assembly with 
Boards
(1 Phase)
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Dwg. 
Ref.#

Description Part Number
Unit Voltage 

and Amp Rating
Quantity	
Req./Unit

 MVC3-GD  2300V, 200A & 400A 3
 MVC3-GD  2300V, 600A  6
 MVC3-GD  3300/4160 V, 200A & 400A 6
 MVC3-GD  3300/4160 V, 600A 12
 MVC3-GD  6000 - 7200V, 200A & 400A 15
 MVC3-GD  6000 - 7200V, 600A 18
 MVC2-MOV  2300V, 200A & 400A 3
 MVC2-MOV  2300V, 600A  6
 MVC2-MOV  3300/4160 V, 200A & 400A 6
 MVC2-MOV  3300/4160 V, 600A 12
 MVC2-MOV  6000 - 7200V, 200A & 400A 15
 MVC2-MOV  6000 - 7200V, 600A 18
 MVC2-Dv/Dt  2300V, 200A & 400A 3
 MVC2-Dv/Dt  2300V, 600A  6
 MVC2-Dv/Dt  3300/4160 V, 200A & 400A 6
 MVC2-Dv/Dt  3300/4160 V, 600A 12
 MVC2-Dv/Dt  6000 - 7200V, 200A & 400A 15
 MVC2-Dv/Dt  6000 - 7200V, 600A 18

11.
Main Firing 
Board

MVC3-MB-MTR                      All models 1

12. Digital Controller MVC3-CPU-MTR All models 1

13. Control Board MVC3-TCB All models 1

14.
Medium Voltage 
Fuses

Contact Factory Specify model number
Contact 
Factory

15.
Communications 
Board

DSS1000-COM All models 1

16. RTD Board DSS1000-RTD Option 1

17 Ground	Fault	Board MVC3-GFCT Option 1

18 Ground	Fault	CT 11-0029B Option 1

8.
Gate	Drive	
Boards

9.

10.

MOV Board

Dv/Dt Board
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7.11 -  Instructions for Stack Replacement
	 (For Reference Only)

TEMP / CT Board

MOV Board

DV/DT Board

2300/3300/4160V,  200 - 400A
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7.12 -  Instructions for Stack Replacement

Note:	 All power sources must be removed and a waiting period of at least 15 minutes 
must be observed before initiating any repairs to the unit(s) because DC volt-
age may still be present immediately after turning off power to the unit.

Note:	 It is good practice to disassemble and reassemble one stack at a time so you 
can have an assembled and wired stack in the unit as a reference.

Note:	 It is recommended that the order include the SCR with the heatsink assembly 
at a minimum. Only an experienced technician should attempt to replace the 
SCRs.

Tools:
	 •  Phillips screwdriver
	 •  3/8” 12 point socket set
	 •  2  9/16” wrenches
	 •  ½” wrench
	 •  AC/DC Multimeter
	 •  Manual (refer to drawings in this section)

Procedure:
1.	 Verify that no DC or AC voltage is present on any of the power components.
2.	 Disconnect all four wires connected to TB1 positions 1-3 on the temperature CT 

board.
3.	 Disconnect the 4 red transformer wires on each of the gate drive boards. These 

would be TB1, positions 3 and 5 for each gate drive board. Typically, the 2300V 
unit will have only 4 wires per phase to disconnect, a 4160V unit will have 8 wires 
per phase and a 6000 - 7200V unit will have 12 wires per phase (Note: the 6000 
- 7200V/600 amp unit will also have 24 wires.)

4.	 Use the 9/16 wrench and carefully unbolt all of the line and load power connec-
tions attached to the heat sinks. Note: If the unit is a 6000 - 7200V, remove the 
power strap connecting one side of the stack to the stack directly below it.

5.	 Before removing the fiber optic wiring, make a note of the label on the fiber cable 
to ensure they are placed exactly in the same socket they were removed from. 
Now remove all fiber optic connectors on the stack. Gently push on the connec-
tor tab and pull with a gentle left-to-right motion on the connector in the direction 
away from the fiber optic device. Two connectors will be found per gate drive 
board and one duplex connector will be found on the small Temp/CT board on 
top. Caution: Do not touch the tip of the connectors or contaminate the connection 
sockets with any dust or foreign material.

6.	 Remove the wires from the Temp/CT board terminal block (3 screws)
7.	 Use a 9/16” socket with a 6” extension to remove the lower bolt that routes 

through the front face of the heat sink and into the isolation standoff mounted 
to the white panel. Then carefully hold the heat sink in place with one hand and 
remove the top bolt from the heat sink.

8.	 Ensure the fiber optic connectors and all wires are positioned out of the way, and 
then the heat sink can be gently removed from the unit.
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SCR Replacement:
1.	 Remove white jumper wires on the gate drive board and make a note of their 

placement.
2.	 Remove both 7/16 bolts and single 10 - 32 screw at the top of gate drive board 

and lift off the board.
3.	 To remove the MOV board, remove the SCR gate/cathode leads (thin red and 

white wires) and the white jumper wires attached to them. Make a note as to 
how they were connected. Unbolt the ½” fasteners as well.

4.	 At this point, all boards should now be removed from the aluminum heat sink as-
sembly.

5.	 Make a note (or drawing) of how each of the SCRs are oriented within the heat 
sink. If factory supplied replacement SCRs and heatsinks are used, the following 
steps are not required.

6.	 Loosen and carefully remove the ½” feed-through bolt and two black springs that 
hold the assembly together and turn it on its side.

7.	 Remove the two (2) SCRS in the top layer, making certain to note that the SCRs 
are not facing the same direction.

8.	 Remove the two (2) SCRs in the bottom layer, also making certain to note that 
the SCRs are not facing the same direction.

9.	 Clean the heat sink surface area thoroughly and reapply some thermal heat sink 
grease sparingly to the SCRs mating surfaces.

10.	 Please note that replacement SCRs are in matched sets of four and as such, 
please try to keep the matched sets within the same phase. 

11.	 Now, take any two SCRs from a set and place them on the heat sink in the same 
direction as the old SCRs were, ensuring that the dimple in the center of the 
SCR is properly placed onto the center pin of the heat sink assembly. Place the 
next level of heat sink bar on the mounted SCRs. Note: There is a difference in 
the heat sink bars. The center bar has more holes drilled in it for mounting the 
circuit boards on it.

12.	 Now replace the other two (2) SCRs by repeating steps 10 and 11.
13.	 Next, carefully sandwich the SCRs and turn the stack over so the heat sink bars 

are vertical and run the center bolt through the springs and hand tighten the nut 
on the center bolt assembly.

14.	 Then make approximately 3 and ½ full revolutions on the nut to create the 
appropriate amount of compression force. You can tell if there is enough com-
pression force applied to the heat sink by the fact that the force needed to turn 
the nut will suddenly increase.

15.	 Finally, reinstall all boards in the same manner in which they were removed.
16	 Refer to drawing PCB mounting order drawings for disassembling and reassem-

bling the stack assembly.

Reinstallation:  
1.	 Hold the rebuilt or new stack assembly in the vertical position with the Temp/CT 

board on top (only the top stack assembly will have this board in a multi-stack 
phase) and place the stack on the positioning studs that protrude from the isola-
tion standoffs.

2.	 While pressing on the stack to hold it on the positioning studs, place the feed-
through bolt through the heat sink and finger-tighten the top bolt. Then repeat the 
process with the bottom feed-through bolt to ensure the stack is held against the 
isolation standoffs.

3.	 After verifying no wires or fibers have been pinched between the stack assembly 
and isolation standoffs, tighten the top bolt completely, then repeat the process 
for the bottom bolt. Now the stack assembly should be held firmly in place.

4.	 Using the 9/16” wrench reinstall the line and load power cables and tighten.
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5.	 If needed, refer to the appropriate drawing to reconnect red transformer 
wires on each gate drive board. As an example, for the 4160V stack, 
reattach TB4-1 to X3, TB4-3 to X4, TB1-3 to X2 and TB1-1 to X1. Verify 
all X(#) wires are reconnected to their original position on the gate drive 
boards. Otherwise the SCRs will misfire.

6.	 Reconnect thermostat wires on TB1 positions 2 and 3 of the Temp/CT 
board.

7.	 Reconnect the main CT black wire to TB1-1. Then feed the white wire 
through the board mounted CT and connect to TB1-1 on the Temp/CT 
board. Please note that one each of the thick white wires from the encap-
sulated CT must be connected with the Main CTs wiring.

8.	 Ensure the same fiber optic routing is used as before. If the fiber optic 
wiring is positioned close to a heat source, (such as the 25-watt resistors 
on the gate drive board) melting or distortion of the plastic fiber may occur.  
Minimum distance is a ½ inch with a minimum bend radius of 2 inches.  All 
gate drive boards require 2 single connectors per board and the Temp/CT 
connector is a duplex piece with a mating tab that faces away from the 
stack. If the tab is broken off, refer to an adjacent stack’s labels to see 
how the labels should be positioned when installing a duplex connector 
with a broken tab. Again, caution should be taken not to touch the fiber 
connector end or force it in with the tab facing down.

Chapter 7 - Maintenance and Troubleshooting
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7.12 -  Instructions for Low Voltage Test 
Tools:

•	 Phillips screwdriver
•	 Medium voltage fuse pullers if available
•	 Two control power transformer (Test PT) 500 VA minimum
•	 120 VAC control power (Test plug)
•	 Low voltage motor strapped for the proper voltage (typically 5 HP or less)
•	 Oscilloscope if available
•	 Wire jumper
•	 Test switch (single pole i.e. - light switch)
•	 Manual (reference drawing above)

Procedure:

1.	 Verify that no DC or AC 
voltage is present on any of the power 
components.

2.	 Verify setup of control power transformers 
for the proper voltage. If using 480 VAC 
or 240 VAC 3 phase verify transformers 
are strapped for that voltage. See above 
drawing. Configure as an open delta for 3 
phase as shown in drawing.

3.	 Verify medium voltage disconnect is open and pull medium voltage fuses includ-
ing VT and CPT fuses.

4.	 Connect 3 phase power 480 or 240 VAC to the down stream side of the fuses. 
Do not connect to disconnect side of fuses. The size of the small test motor will 
dictate the current drawn and minimum cable size for connection. Also, connect 
the Primaries of the TEST PT in the proper phase sequence of A-B-C.

5.	 Disconnect medium voltage motor.
6.	 Connect low voltage motor. (Typically 5 HP or less)
7.	 Connect a wire jumper between TB8 pins 1 and 2 on the TCB (control board) to 

bypass fuse blown and open disconnect fault. The TCB is located in the medium 
voltage compartment.

8.	 Install a switch on TB1 pins 1 and 8 on the TCB (control board) to bypass all 
interlocks (Interlock Switch).

Construct an open delta low

voltage source for powering 

the SSM for low voltage testing

(Minimum of 500VA each)

Connect to MVC3-MB (Main Firing Board)

Caution: Remove the three phase transformer PT fuses and CPT fuses

 on panel to prevent backfeed to the Medium Voltage

Ensure proper 

phase sequence

PTs

TB1 Terminal 1

Low Voltage Panel

TB1 Terminal 3 TB1 Terminal 5

120 VAC 3 Phase Output

H2 H2

X2X2

X1
X1

H1 H1

B CA

B CA

480 or 240 VAC 3 Phase Supply

HAZARDOUS VOLTAGE

Remove all medium voltage fuses to
prevent back-feeding transformers.

Failure to follow this instruction will 
result in death or serious injury.

Chapter 7 - Maintenance and Troubleshooting
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9.	 Verify or wire a 120 VAC plug to the TEST plug supplied by the factory. (Line 
start packages only)

10.	Remove both control power fuses on the medium voltage CPT (single phase 
control power transformer)

11.	 Remove 3 fuses from the medium voltage potential transformer (PT)
12.	Verify the 120-volt test switch is in the “NORMAL” position. (Line start pack-

age only)
13.	Connect test power to test plug connector and place the 120-volt test switch 

to the “TEST” position.
14.	The keypad should be energized with the “Power LED,” Stop LED 
15.	Close the temporary Start switch, which is connected to the control board.
16.	The Main Vacuum contactor should close and the keypad should trip on 

“Under Voltage” Open temporary Interlock switch  and reset CPU fault.
17.	Connect the Secondary of the TEST PT to Panel TB1 positions 1 - phase 

A, position 3- phase B, and position 5 - phase C on the main firing board 
(MVC3-MB). It is physically located behind the low voltage compartment 
door. (Screw terminal block)

18.	Verify all connections are good and then energize the low voltage of either 
480 or 240 volt, three phases.

19.	Use the multimeter on the AC scale and verify 3 phase 120 VAC (phase to 
phase) at TB1 pins 1, 3 and 5 of the main firing board.

20.	 If all 120 VAC 3 phase is present then de-energize low voltage of 480 or 240 
VAC.

21.	Re-energize the low voltage of 480 or 240 VAC.
22.	Now all test voltages should be present 480 or 240 VAC and three phase 

120 VAC (TEST PT) and 120 VAC single phase for control power.
23.	Close the temporary Start switch and the test motor should spin up smooth-

ly.
24.	Use the Multimeter on the AC scale and check (phase to phase) voltages on 

T1, T2 and T3 motor leads. The voltages should be balanced.
25.	 If the motor doesn’t spin up smoothly the soft starter is malfunctioning. Pro-

ceed to step 27 for troubleshooting.
26.	 If the motor starts and runs smoothly then repeat this procedure in reverse 

to remove all test connections and reinstall all fuses. 

Chapter 7 - Maintenance and Troubleshooting
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Low Voltage Troubleshooting:
Tools:  Ungrounded Oscilloscope
27. Open test switch and stop motor.
28. Change Setpoint Page 5 AUX4 is set at non-fail safe. Change it to fail 

safe.
29. Observe bypass contactor closes immediately.
30. Place the Oscilloscope on the 2msec time scale and 1 v per 
	 division.
31.	Connect the Oscilloscope probe to the Gate and Cathode of the 

SCRs.
32.	The gate and cathode leads are the white wires on the gate drive 

board in the medium voltage cabinet. See drawing below.
33.	 If waveform is inverted, swap Oscilloscope connections for proper 

polarity. Close the temporary Start switch and allow the test motor to 
reach full speed.

34.	Then verify all gating signals to each SCR (two gating signals on 
every gate drive board). See drawing below for correct waveform.

35.	Once the bad signal(s) are found; write down the location and call 
the factory for further guidance.	

Waveform is
the gating signal as
measured with an
ungrounded o'scope
at the gate to cathode
of the SCR. The
waveform should be 1.7 
to 2msec off time and 
approximately 1.5 to
3 Vdc. This signal is only 
present at full conduction
or the motor is at speed.
Each SCR gating signal
should be checked
in accordance with the
low voltage test procedure.
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Chapter 8 - Commissioning and Warranty

8.1 - Installation Data Sheet
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Model #:  ___________________
Serial #: ____________________

8.2 - Commissioning Settings

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Motor Full Load Amps (FLA) Model dependent
50 - 100% of Unit Max Current Rating 
(Model and Service Factor dependent)

Service Factor 1.15 1.00 – 1.3

Overload Class 10 O/L Class 5-30 

NEMA Design B A-F

Insulation Class B A, B, C, E, F, H, K, N, S

Line Voltage 4160 100 to 7200V

Line Frequency 60 50 or 60 HZ
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Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Start Control Mode Start Ramp 1
Jog, Start Ramp 1, Start Ramp 2, Custom 
Accel Curve, Start Disabled, Dual Ramp

Jog Voltage Off 5-75%, Off

Start Ramp #1 Type Voltage Current, Voltage, Off

Initial Voltage #1 20% 0-100%

Ramp Time #1 10 sec 0-120 sec

Current Limit #1 350% FLA 200-600 %

Initial Current #1 200% FLA 0-300%

Ramp Time #1 10 sec 0-120 sec

Maximum Current #1 350% FLA 200-600 %

Start Ramp #2 Type Off Current, Voltage, Off

Initial Voltage #2 60% 0-100 %

Ramp Time #2 10 sec 0-120 sec

Current Limit #2 350 % FLA 200-600 %

Initial Current #2 200% FLA 0-600 %

Ramp Time #2 10 sec 0-120 sec

Maximum Current #2 350% FLA 200-600 %

Kick Start Type Off Voltage or Off

Kick Start Voltage 65% 10-100 %

Kick Start Time 0.50 sec 0.10-2.00

Deceleration Disabled Enabled or Disabled

Start Deceleration Voltage 60% 0-100 %

Stop Deceleration Voltage 30% 0-59 %

Deceleration Time 5 sec 1-60 sec

Timed Output Time Off 1-1000 sec, Off

Run Delay Time 1 Sec 1-30 sec, Off

At Speed Delay Time 1 Sec 1-30 sec, Off
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Imbalance Alarm Level 15% FLA 5-30 %, Off

Imbalance Alarm Delay 1.5 sec 1.0-20.0 sec

Imbalance Trip Level 20% 5-30 %, Off

Imbalance Trip Delay 2.0 sec 1.0-20.0 sec

Undercurrent Alarm Level Off 10-90 %, Off

Undercurrent Alarm Delay 2.0 sec 1.0-60.0 sec

Overcurrent Alarm Level Off 100-300 %, Off

Overcurrent Alarm Delay 2.0 sec 1.0-20.0 sec

Overcurrent Trip Level Off 100-300 %, Off

Overcurrent Trip Delay 2.0 sec 1.0-20.0 sec

Phase Loss Trip Disabled Enabled or Disabled

Phase Loss Trip Delay 0.1 sec 0-20.0 sec

Phase Rotation Detection Enabled Enabled Only

Phase Rotation ABC ABC

*Ground Fault Alarm Level Off 5-90 %, Off

*Ground Fault Alarm Delay 0.1 sec 0.1-20.0 sec

*Ground Fault Loset Trip Level Off 5-90 %, Off

*Ground Fault Loset Trip Delay 0.5 sec 0.1-20 sec

*Ground Fault Hiset Trip Level Off 5-90 %, Off

*Ground Fault Hiset Trip Delay 0.008 sec 0.008-0.250 sec

Overvoltage Alarm Level Off 5 -30%, Off

Overvoltage Alarm Delay 1.0 sec 1.0-30.0 sec

Overvoltage Trip Level Off 5-30%, Off

Overvoltage Trip Delay 2.0 sec 1.0-30.0 sec

Undervoltage Alarm Level Off 5-30%, Off

Undervoltage Alarm Delay 1.0 sec 1.0-30.0 sec

Undervoltage Trip Level Off 5-30%, Off

Undervoltage Trip Delay 2.0 sec 1.0-30.0 sec

Line Frequency Trip Window Disabled 0-6 Hz, Disabled

Line Frequency Trip Delay 1.0 sec 1.0-20.0 sec

P/F Lead P/F Alarm Off 0.1-1.00, Off

P/F Lead Alarm Delay 1.0 sec 1-120 sec

P/F Lead P/F Trip Off .01-1.00, Off

P/F Lead Trip Delay 1.0 sec 1-120 sec

P/F Lag P/F Alarm Off .01-1.00, Off

P/F Lag Alarm Delay 1.0 sec 1-120 sec

P/F Lag P/F Trip Off .01-1.00, Off

P/F Lag Trip Delay 1.0 sec 1-120 sec

Power Demand Period 10 min 1 - 60 min

KW Demand Alarm Pickup Off KW Off, 1-100000

KVA Demand Alarm Pickup Off KVA Off, 1-100000

KVAR Demand Alarm Pickup Off KVAR Off, 1-100000

Amps Demand Alarm Pickup Off Amps Off, 1-100000
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Model #:  ___________________
Serial #: ____________________

1st 2nd 3rd
O/L Trip Trip Only None None
I/B Trip Trip None None
S/C Trip Trip Only None None
Overcurrent Trip Trip None None
Stator RTD Trip Trip None None
Bearing RTD Trip Trip None None
*G/F Hi Set Trip Trip None None
*G/F Lo Set Trip Trip None None
Phase Loss Trip Trip None None
Accel. Time Trip Trip Only None None
Start Curve Trip Trip Only None None
Over Frequency Trip Trip None None
Under Frequency Trip Trip None None
I*I*T Start Curve Trip None None
Learned Start Curve Trip None None
Phase Reversal Trip None None
Overvoltage Trip Trip None None
Undervoltage Trip Trip None None
Power Factor Trip Trip None None
Tach Accel Trip None None None
Inhibits Trip Trip None None
TCB Fault Trip None None
External Input #2 None None None
Dual Ramp None None None
Thermostat Trip None None
O/L Warning Alarm None None
Overcurrent Alarm Alarm None None
SCR Fail Shunt Alarm None None None
*Ground Fault Alarm Alarm None None
Under Current Alarm None None None
Motor Running AUX3 None None
I/B Alarm Alarm None None
Stator RTD Alarm None None None
Non-Stator RTD Alarm None None None
RTD Failure Alarm None None None
Self Test Fail Trip None None
Thermal Register Alarm None None
U/V Alarm Alarm None None
O/V Alarm Alarm None None
Power Factor Alarm None None None
KW Demand Alarm None None None
KVA Demand Alarm None None None
KVAR Demand Alarm None None None
Amps Demand Alarm None None None
Timed Output None None None
Run Delay Time None None None
At Speed AUX4 None None
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None
Trip(AUX1)
Alarm(AUX2)
AUX3
AUX4
AUX5-8
Only Available in 8 Relay 
System
Note:	AUX1	to	AUX4	are	for	
Factory Use only. Do not 
change!	

Range Setting
Factory SettingSetpoint

Page
Security

Level
Description
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Trip (AUX1) Fail-Safe No Yes or No

Trip (AUX1) Relay Latched Yes Yes or No

Alarm (AUX2) Fail-Safe No Yes or No

Alarm (AUX2) Relay Latched No Yes or No

AUX3 Relay Fail-Safe No Yes or No

AUX3 Relay Latched No Yes or No

AUX4 Relay Fail-Safe No Yes or No

AUX4 Relay Latched No Yes or No

AUX5 Relay Fail-Safe No Yes or No

AUX5 Relay Latched No Yes or No

AUX6 Relay Fail-Safe No Yes or No

AUX6 Relay Latched No Yes or No

AUX7 Relay Fail-Safe No Yes or No

AUX7 Relay Latched No Yes or No

AUX8 Relay Fail-Safe No Yes or No

AUX8 Relay Latched No Yes or No
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Tachometer  Scale Selection Disabled Enabled or Disabled

Manual Tach Scale 4.0 mA: 0 RPM 0 - 3600

Manual Tach Scale 20.0 mA: 2000 RPM 0 - 3600

Tach Accel Trip Mode Select Disabled Underspeed, Overspeed or Disabled

Tach Ramp Time 20 sec 1 - 120

Tach Underspeed Trip PT 1650 RPM 0-3600

Tach Overspeed Trip PT 1850 RPM 0 - 3600

Tach Accel Trip Delay 1 sec 1 - 60

Analog Output #1 RMS Current

Off,  RPM 0-3600,  Hottest Non-Stator RTD 
0-200°C, Hottest Stator RTD 
0 - 200°C, RMS Current 0 - 7500 A, % 
Motor Load 0 - 600 %.

Analog Output #1 4mA: 0 0-65535

Analog Output #1 20mA: 250 0-65535

Analog Output #2 % Motor Load Same As Analog Input #1

Analog Output #2 4mA: 0 0-1000%

Analog Output #2 20mA: 1000 0-1000%

User Programmable External 
Inputs

TCB Fault Enabled Enabled or Disabled

Name Ext. Input #1 TCB Fault User Defined, up to 15 Characters

TCB Fault Type NO Normally Open or Closed

TCB Fault Time Delay 1 sec 0-60 sec

External Input #2 Disabled Enabled or Disabled

Name Ext. Input #2 User Defined, up to 15 Characters

External Input #2 Type NO Normally Open or Closed

External Input #2 Time Delay 0 sec 0-60 sec

Second Ramp Dual Ramp Enabled or Disabled or Dual Ramp

Name Ext. Input #3 Second Ramp User Defined, up to 15 Characters

Second Ramp Type NO Normally Open or Closed

Second Ramp Time Delay 0 sec 0-60 sec

Thermostat Enabled Enabled or Disabled

Name Ext. Input #4 Thermostat User Defined, up to 15 Characters

Thermostat Type NC Normally Open or Closed

Thermostat Time Delay 1 sec 0-60 sec
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Custom Accel Curve Disabled Disabled, Curve A, B, or C

Custom Curve A

Curve A Voltage Level 1 25% 0-100%

Curve A Ramp Time 1 2 sec 1-60 sec

Curve A Voltage Level 2 30% 0-100%

Curve A Ramp Time 2 2 sec 1-60 sec

Curve A Voltage Level 3 37% 0-100%

Curve A Ramp Time 3 2 sec 1-60 sec

Curve A Voltage Level 4 45% 0-100%

Curve A Ramp Time 4 2 sec 1-60 sec

Curve A Voltage Level 5 55% 0-100%

Curve A Ramp Time 5 2 sec 1-60 sec

Curve A Voltage Level 6 67% 0-100%

Curve A Ramp Time 6 2 sec 1-60 sec

Curve A Voltage Level 7 82% 0-100%

Curve A Ramp Time 7 2 sec 1-60 sec

Curve A Voltage Level 8 100% 0-100%

Curve A Ramp Time 8 2 sec 1-60 sec

Curve A Current Limit 350% FLA 200-600%

Custom Curve B
Same Programmable Data Points and Ranges 
as Custom Curve A

Custom Curve C
Same Programmable Data Points and Ranges 
as Custom Curve A
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Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Basic Run Overload Curve

Run Curve Locked Rotor Time O/L Class 1-30 sec, O/L Class

Run Locked Rotor Current 600% FLA 400-800%

Coast Down Timer Disabled 1-60 Min, Disabled

Basic Start Overload Curve

Start Curve Locked Rotor Time O/L Class 1-30 sec, O/L Class

Start Locked Rotor Current 600% FLA 400-800%

Acceleration Time Limit 30 sec 1-300 sec, Disabled

Number of Starts Per Hour Disabled 1-6, Disabled

Time Between Starts Time Disabled 1-60 Min, Disabled

Area Under Curve Protection Disabled Enabled or Disabled

Max I*I*T Start 368 FLA 1-2500 FLA*FLA*sec

Current Over Curve Disabled Disabled, Learn, Enabled

Learned Start Curve Bias 10% 5-40%

Time for Sampling 30 sec 1-300 sec
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Use NEMA Temp for RTD Values Disabled Enabled or Disabled

# of RTD Used for Stator 4 0-6

RTD Voting Disabled Enabled or Disabled

Stator Phase A1 Type Off
120 OHM NI, 100 OHM NI, 100 OHM PT, 10 
OHM CU

RTD #1 Description Stator A1 User defined, Up to 15 Characters

Stator Phase A1 Alarm Level Off 0-240C (32-464F), Off

Stator Phase A1 Trip Level Off 0-240C (32-464F), Off

Stator Phase A2 Type Off Same as Stator Phase A1

RTD #2 Description Stator A2 User defined, Up to 15 Characters

Stator Phase A2 Alarm Off 0-240C (32-464F), Off

Stator Phase A2 Trip Level Off 0-240C (32-464F), Off

Stator Phase B1 Type Off Same as Stator Phase A1

RTD #3 Description Stator B1 User defined, Up to 15 Characters

Stator Phase B1 Alarm Level Off 0-240C (32-464F), Off

Stator Phase B1 Trip Level Off 0-240C (32-464F), Off

Stator Phase B2 Type Off Same as Stator Phase A1

RTD #4 Description Stator B2 User defined, Up to 15 Characters

Stator Phase B2 Alarm Level Off 0-240C (32-464F), Off

Stator Phase B2 Trip Level Off 0-240C (32-464F), Off

Stator Phase C1 Type Off Same as Stator Phase A1

RTD #5 Description Stator C1 User defined, Up to 15 Characters

Stator Phase C1 Alarm Level Off 0-240C (32-464F), Off

Stator Phase C1 Trip Level Off 0-240C (32-464F), Off

Stator Phase C2 Type Off Same as Stator Phase A1

RTD #6 Description Stator C2 User defined, Up to 15 Characters

Stator Phase C2 Alarm Level Off 0-240C (32-464F), Off

Stator Phase C2 Trip Level Off 0-240C (32-464F), Off

End Bearing Type Off Same as Stator A1

RTD #7 Description End Bearing User defined, Up to 15 Characters

End Bearing Alarm Level Off 0-240C (32-464F), Off

End Bearing Trip Level Off 0-240C (32-464F), Off

Shaft Bearing Type Off Same as Stator Phase A1

RTD #8 Description Shaft Bearing User defined, Up to 15 Characters

Shaft Bearing Alarm Level Off 0-240C (32-464F), Off

Shaft Bearing Trip Level Off 0-240C (32-464F), Off

RTD #9 Type Off Same as Stator Phase A1

RTD #9 Description User defined User defined, Up to 15 Characters

RTD #9 Alarm Level Off 0-240C (32-464F), Off

RTD #9 Trip Level Off 0-240C (32-464F), Off
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

RTD #10 Type Off Same as Stator Phase A1

RTD #10 Description User defined User defined, Up to 15 Characters

RTD #10 Alarm Level Off 0-240C (32-464F), Off

RTD #10 Trip Level Off 0-240C (32-464F), Off

RTD #11 Type Off Same as Stator Phase A1

RTD #11 Description User defined User defined, Up to 15 Characters

RTD #11 Alarm Level Off 0-240C (32-464F), Off

RTD #11 Trip Level Off 0-240C (32-464F), Off

RTD #12 Type Off Same as Stator Phase A1

RTD #12 Description User defined User defined, Up to 15 Characters

RTD #12 Alarm Level Off 0-240C (32-464F), Off

RTD #12 Trip Level Off 0-240C (32-464F), Off
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Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Set Level 2 Password 100 000 – 999  Three Digits

Set Level 3 Password 1000 0000 – 9999  Four DigitsP
ag

e 
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Page

Security
Level

Description
Factory Setting

Default
Range Setting

Set Front Baud Rate 9.6 KB/sec 2.4, 4.8, 9.6, 19.2, 38.4 KB/sec

Set Modbus Baud Rate 9.6 KB/sec 2.4, 4.8, 9.6, 19.2, 38.4 KB/sec

Modbus Address Number 247 1 – 247 

Set Access Code 1 1 – 999 

Set Link Baud Rate 38.4 KB/sec 2.4, 4.8, 9.6, 19.2, 38.4 KB/sec

Remote Start/Stop Disabled Enabled or Disabled
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Model #:  ___________________
Serial #: ____________________

Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Default Display Screen

Metering Data Page # 1 Enter Metering Page (1-4)

Metering Data Screen # 1

Enter Metering Screen
Page 1(1-10)
Page 2 (1-11)
Page 3 (1 - 29)
Page 4 (1 - 6)

Alarms

RTD Failure Alarm Disabled Enabled or Disabled

Thermal Register Alarm 90% Off, 40-95%

Thermal Alarm Delay 10 sec 1-20 sec

Thermal Register Setup Info

Cold Stall Time O/L Class O/L Class (5-30) or  4-40 second time delay

Hot Stall Time ½ O/L Class ½ O/L Class, 4-40 sec

Stopped Cool Down Time 30 Min 10-300 Min

Runing Cool Down Time 15 Min 10-300 Min

Relay Measured Cool Rates Disabled Enabled or Disabled

Thermal Register Minimum 15% 10-50%

Motor Design Ambient Temp 40C 10-90C

Motor Design Run Temperature 80% Max 50-100% of  Motor Stator Max Temp

Motor Stator Max Temp INS CLS INS CLS, 10-240 C

I/B Input to Thermal Register Enabled Enabled Only

Use Calculated K or Assign 7 1-50, On

Press Enter to Clr Thermal Register
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Setpoint
Page

Security
Level

Description
Factory Setting

Default
Range Setting

Set Date and Time 
(DDMMYY:HHMM)

FACTORY SET; 
##/##/## ##:##

Enter Date (DDMMYYYY)
FACTORY SET;
##/##/####

D=1-31, M=1-12, Y=1970-2069

Enter Time (HH:MM)
FACTORY SET;
##:##

H=00-23, M=0-59

Model #                                                            
Firmware REV. #

FACTORY SET;
######            ######

Display Only, Cannot be changed

Press Enter to Access Factory 
Settings

Available to Qualified Factory Personnel
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