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Introduction

This chapter is an introduction to the reduced voltage solid state soft starter
for medium voltage AC motors. It is highly recommended that users read
this section thoroughly to become familiar with the basic configuration, op-

eration and features before applying the soft starter.

Overview

The standard soft starter is an SCR-based controller
designed for the starting, protection and control of
AC medium voltage motors. It contains SCR stack
assemblies, fiber optic connections, and low voltage
control circuitry ready to be interfaced with an enclo-
sure and the necessary equipment to create a com-
plete a Class E2 medium voltage motor soft starter.

Specifications

Table 1

Programmable outputs

Form C (SPDT), Rated 5 amps 240 VAC

Type/Rating max, (1200 VA)
Run Indication Programmable
At Speed Indication Programmable

Programmable Ramp Types: Voltage
Acceleration Adjustments or Current Ramp (VR or CR)

Starting Torque: 0-100%
of line voltage (VR) or
0-600% of motor FLA (CR)

Ramp Time: 1 to 120
seconds

Current Limit: 200-500%
(VR or CR)
Power Ramp: 0-300%
4 Options: VR1+VR2; VR1+CR2;
Dual Ramp Settings CR1+CR2; CR1+VR2
Dual Ramp Control: Ramp
1 = Default
Ramp 2 = selectable via
dry contact input
Begin Decel Level: 80-100% of line
Deceleration Adjustments voltage
Stop Level: 0 to 1% less
than Begin Decel Level
Decel Time: 1-60 seconds
Jog Settings Voltage Jog: 5-75%
Kick Start Settings Kick Voltage: 10-100%
Kick Time: 0.1-2 seconds
Shorted SCR, Phase Loss, Shunt Trip,
Fault Display Phase Imbalance Trip, Overload,

Overtemp, Overcurrent,
Short Circuit, Load Loss,
Undervoltage or Any Trip
Coast Down Time, Starts Per Hour,
Time Between Starts, and Any
Lockout Display Lockout
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Table 2

Table 3

Advanced motor protection

Programmable outputs

Two Stage Electronic

Overload Curves

Run: Programmable for Class 5
through 30 when "At-Speed" is
detected.

Overload Reset

Retentive Thermal Memory

power status. Unit uses real
time clock to adjust for of f
time.

Dynamic Reset Capacity

Phase Current Imbalance

Protection

Imbalance Trip Delay: 1-20
seconds

Over Current Protection

(Electronic Shear Pin)
Trip Delay: 1-20 seconds

Load Loss Trip Protection

Under Current Trip Delay: 1-60
seconds

Coast Down (Back Spin)
Lockout Timer

Starts-per-hour Lockout Timer
Time between starts: 1-60
minutes between start
attempts

Starting: Programmable for
Class 5 through 30

Manual

Overload circuit retains thermal
condition of the motor
regardless of control

Overload will not reset until
thermal capacity available in the
motor is sufficient for a
successful restart. Starter learns
and retains this information by
monitoring previous successful
starts.

Imbalance Trip Level: 5-30%
current between any two phases

Trip Level: 100-300% of motor
FLA

Under Current Trip Level:
10-90% of motor FLA

Coast Down Time Range: 1-60
minutes

Range: 1-6 successful starts per
hour

Type/Rating
Run Indication
At Speed Indication

Acceleration Adjustments

Starting Torque: 0-100% of line
voltage (VR) or 0-600% of
motor FLA (CR)

Ramp Time: 1 to 120 seconds

Current Limit: 200-500%
(VRor CR)

Power Ramp: 0 -300%

Dual Ramp Settings

Dual Ramp Control:
Ramp 1 = Default

Ramp 2 = selectable via dry
contact input

Deceleration Adjustments

Stop Level: 0 to 1% less than
Begin Decel Level

Decel Time: 1-60 seconds
Jog Settings
Kick Start Settings

Kick Time: 0.1-2 seconds

Fault Display

Overtemp, Overcurrent, Short
Circuit, Load Loss,
Undervoltage or Any Trip

Lockout Display

Form C (SPDT), Rated 5 amps
240 VAC max, (1200 VA)

Programmable
Programmable

Programmable Ramp Types:
Voltage or Current Ramp
(VR or CR)

4 Options: VR1+VR2; VR1+CR2;
CR1+CR2; CR1+VR2

Begin Decel Level: 80-100% of
line voltage

Voltage Jog: 5-75%
Kick Voltage: 10-100%

Shorted SCR, Phase Loss, Shunt
Trip, Phase Imbalance Trip,
Overload,

Coast Down Time, Starts Per
Hour, Time Between Starts, and
Any Lockout

Table 4

Event history

Up to 60 Events

each phase and ground fault
current at time of event

Data includes cause of event,
time, date, voltage, power factor
and current for
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Table 5

Table 7

Metering functions

Operator interface

Motor Load

Current Data

Thermal Data

Start Data

RTD Data (Option)
Voltage Metering

Percent of FLA

A, B, C Phase Current, Avg
Current, Ground Fault (Option)
Remaining thermal register;
thermal capacity to start

Avg Start Time, Avg Start
Current, Measured Capacity to
start, time since last start.

Temperature readings from up
to 12 RTDs (6 stator RTDs)

kW, kVAR, PF, kWH

Table 6

Serial communications

Protocol
Signal

Network

Functionality

Modbus RTU
RS-485, RS-422 or RS232
Up to 247 devices per mode

Full operation, status view, and
programming via
communications port

LCD Readout

Keypad

Status Indicators

Remote Mount Capability

Alpha numeric LCD display

8 function keys with tactile
feedback

12 LEDs include Power, Run,
Alarm, Trip, Aux Relays

Up to 1000 circuit-feet from
chassis (Use twisted, shielded
wire & power source)

Table 8

Clock and Memory

Operating Memory
Factory Default Storage

Customer Settings and Status

Real Time Clock

SRAM loaded from F-RAM at
initialization

Flash Memory

Non-volatile F-RAM, no battery
backup necessary

Lithium ion battery for clock
memory only




INSTALLATION, OPERATIONS AND MAINTENANCE MANUAL 7
Reference chart
Table9
Page Page
Sec. Table or Drawing Number Sec. Table or Drawing Number
1.2 Specifications 1-2 Setpoint Page 3 Displays - Phase & Ground
Design Features Settings 41
1.4 (Unit PIV Ratings) 4 Overcurrent Trip Delay Graph 43
1.9 Setpoint Page 4 Displays - Relay Assignment 47-42
& Electronics Setpoint Page 5 Displays - Relay Configuration 48
4.1 (Keypad Operator Interface) 8, 26 : .
. Setpoint Page 6 Displays — User I/O
2.2 TCB Board Layout and Connections 10 Configuration 49-51
TB1, TB2 & TB3 Description 12 Setpoint Page 7 Displays —
TB4, TB5 & TB6 Description 13 5.2 Custom Acceleration Curve 52-54
TB7 & TB8 Description 14 Setpoint Page 8 Displays -
. Overload Curve Configuration 55-56
Jumper Selections 15
switch Setti 15 Setpoint Page 9 Displays —
witch Settings RTD Option Configuration 57-59
LED Indicators 16 Setpoint Page 10 Displays -
2.3 Optional RTD Board 17 Set Password 60
Communications Board Layout & Connections: Setpoint Page 11 Displays —
RS485 and RS422 17 Communications 60
Power Board & Connections 18 Setpoint Page 12 Displays -
CPU Board Layout & Connections 19 System Setpoints 61-62
. . . Setpoint Page 13 Displays -
2.4 T Iw D 2 . . .
ypical Wiring Diagram ° Calibration & Service 63
.2 A | ion Adj 21 . .
3 cceleration Adjustments 6.1 Metering Page List 64-65
. D | ion Adj 22 .
3.3 eceleration Adjustments 6.2 Metering Menu 66
4 f i 2 X . .
3 Sequence of Operation 3 Metering Page 1 Displays — Metering Data 67
4.2 M Navi i 27 . . .
enu Navigation Metering Page 2 Displays — Metering 68
h i i E | 2
Changing Setpoints Example 5 Metering Page 3 Displays - RTD Values 69
1 i P Li 29- . .
> Setpoints Page List  29-35 Metering Page 4 Displays — Status 70
.2 intM P, Expl i - . .
5 Setpoint Menu & Parameter Explanation 36-65 Metering Page 5 Displays — Event Recorder 71
Setpoint Page 1 Displays - Basic Configuration 36
| | Tri 7
Overload Class Trip Curves 3 Metering Page 6 Displays - Last Trip 72
int P 2 Displ - fi i 7-42
Setpoint Page isplays — Starter Configuration 3 Metering Page 7 Displays - Statistics 73
Vol R
Jog/Voltage Ramp 39 7.1 Failure Analysis & Troubleshooting 74-76
7.1 SCR Testing Procedure 77

Design features

The standard Soft Start panel has the following
features:

SCR Power Modules: For each phase, the SCRs are
arranged in inverse parallel pairs and series strings as
indicated in Tablel below to facilitate sufficient Peak
Inverse Voltage ratings for the application

RC Snubber Networks: Provide Transient Voltage
Protection for SCR Power Modules in each phase to
avoid dv/dt damage.

Firing Circuit: The SCRs are gated (turned on) using a
Sustained Pulse Firing Circuit. This circuitry is isolated
from the control voltage by means of fiber optics.

Table 10: Unit PIV ratings

200 & 400 Amps Units
Total
Series Number
Voltage Devices of SCRs PIV Rating
1,000V 0 6 4,500V
2,300V 0 6 6,500V
3,300/4,160V 2 12 9,000/13,000 V
6,000-7,200 V 3 18 19,500V
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600 Amps Units

Total

Series Number
Voltage Devices of SCRs PIV Rating
2,300V 2 12 9,000V
3,300/4,160V 4 24 9,000/18,000 V
6,000-7,200 V 4 36 18,000V

Theory of operation

The soft starter is CPU controlled, using a micropro-
cessor based protection and control system for the
motor and starter assembly. The CPU uses Phase
Angle Firing control of the SCRs to apply a reduced
voltage to the motor, and then slowly and gently
increases torque using voltage and current control
until the motor accelerates to full speed. This starting
method lowers the starting current of the motor,
reducing electrical stresses on the power system and
motor. It also reduces peak starting torque stresses
on both the motor and mechanical load, promoting
longer service life and less downtime.

Acceleration:

The soft starter comes standard with several methods
of accelerating the motor so that it can be pro-
grammed to match almost any industrial AC motor
application. The factory default setting applies a
Voltage Ramp with Current Limit as this has been
proven to be the most reliable starting method for the
vast majority of applications. Using this starting
method, the Initial Voltage setting applies just enough
voltage to cause the motor shaft to begin to turn. This
voltage is then gradually increased over the “Ramp
Time” setting, until one of two things happen: the
motor accelerates to full speed, or the Ramp Time
expires and the Current Limit setting is reached.

If the motor accelerates to full speed before the ramp
time has expired, an automatic Anti- Oscillation
feature will override the remaining ramp time and full
voltage will be applied. This will prevent any surging or
pulsation in the motor torque, which might otherwise
occur If the motor has not reached full speed at the
end of the ramp time setting, the current limit setting
will proportionally regulate the maximum output
torque. CPU algorithms provide protection against a
stall condition, an overload condition or excessive
acceleration time.

The Current Limit feature is provided to accommodate
installations where there is limited power available
(For example, on-site generator power or utility lines
with limited capacity). The torque is increased until
the motor current reaches the pre-set Current Limit
value at which point it is then held. Current Limit

overrides the ramp time setting so if the motor has
not accelerated to full speed under the Current Limit
setting, the current remains limited for as long as it
takes the motor to accelerate to full speed.

When the motor reaches full speed and the current
drops to running levels, the soft starter detects an
At-Speed condition and automatically closes the
Bypass Contactor. The Bypass Contactor serves to
shunt power around the SCR stack assemblies to
prevent heat build-up in the starter enclosure. At this
point, the motor is operating at full voltage, speed
and power.

Other starting methods available in the soft

starter are:

« Current Ramp: Uses a closed loop current feedback
algorithm to provide a linear current increase up to a
Maximum Current level.

Constant Current: current is immediately increased
to the Current Limit point and held there until the
motor reaches full speed.

Power (KW) Ramp: Uses a True RMS KW feedback PID
loop to provide a linear increase in True RMS motor
power to a maximum set KW value.

Custom Curve: Gives the user the ability to plot
torque and time points on a graph. The soft starter
will then accelerate the motor following these
points.

Tachometer Feedback Ramp: uses a closed loop
speed follower method monitoring a tachometer
input signal from the motor or load shaft to provide
a linear RPM acceleration.

Deceleration:

The soft starter provides the user with the option of
having the load coast to a stop or controlling the
deceleration by slowly reducing the voltage to the
motor upon initiating a stop command. The Decel
feature is the opposite of DC injection braking in that
the motor will actually take longer to come to a stop
than if allowed to coast to a stop. The most common
application for the Decel feature is pumping applica-
tions where a controlled stop prevents water hammer
and mechanical damage to the system.
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General protection

The soft starter is provided with a built-in motor
protection relay that can be programmed for primary
protection of the motor / load system. Operation of
the soft starter can be divided into 4 modes; Ready,
Start, Run and Stop.

Ready mode:
In this mode, control and line power are applied and
the Starter is ready for a start command.

Protection during this mode includes the monitoring
of current for leakage through multiple shorted SCRs
or welded contacts on the Bypass Contactor. Other
protection features in effect are:

Starter Power Pole Temperature

Shorted SCR

Blown Fuse Indication

Phase Reversal (if enabled)

Line Frequency Trip Window

External Input Faults (Digital Input Faults are active
in all modes)

Undervoltage

Overvoltage

Note: The “Programming Mode” can only be entered
from the Ready Mode. Any attempt to enter data while
the motor is starting or running will be blocked.
During programming, all protection features and start
command are disabled.

Start mode:

These additional protection functions are enabled
when the soft starter receives a valid Start command:
Phase Reversal (if enabled) Phase Reversal will still
be on and is not a newly activated feature when
starting.

Start Curve

Acceleration Timer

Phase Imbalance

Short Circuit / Load Pre-check (Toe-in-the-Water)
Ground Fault (Optional)

External Input Faults

Accumulated Starting FLA Units (12t Protection)
Starting Overload Protection Curve Selection
Thermal Capacity

Note: Shorted SCR protection is no longer in effect
once the soft starter goes into the Start Mode.

Run mode:

The soft starter enters the Run Mode when it reaches
full output voltage and the motor current drops below
the FLA setting (motor nameplate FLA plus service
factor) for a pre-determined period of time. During

the Run Mode these additional protection features are
enabled:

» Running Overload Protection Curve Selection

« Phase Loss

« Under Current / Load Loss

« Over Current / Electronic Shear Pin (Jam Protection)
« External Input Faults

Stop mode:

Once a Stop command has been given, the protection
features change depending on which Stop Mode is
selected.

Decel Mode: Retains all protection features of the Run
Mode. At the end of Decel, the motor will be stopped
and the protection features change as indicated
below.

Coast-To-Stop Mode: Power is immediately removed
from the motor and the soft starter returns to the
Ready Mode.

Additional protection features activated when the
stop command is given include:

- Coast-Down / Back Spin Timer

- Starts-per-Hour

- Time between Starts

« External Input Faults

Thermal overload protection

The soft starter plays an important role in the protec-
tion of your motor in that it monitors the motor for
excessive thermal conditions due to starting, running
and ambient conditions. The soft starter has a Dy-
namic Thermal Register system in the CPU that
provides a mathematical representation of the ther-
mal condition of the motor.

This thermal information is retained in memory and is
monitored for excesses in both value and rate of
change. Inputs are derived from current values,
imbalances and (optional) RTD measurements making
it dynamic to all processes involving the motor. The
soft starter monitors these conditions separately
during the Start and Run modes to provide proper
thermal protection at all times.

Start mode overload protection

is selectable using one of three methods:

- Basic Protection: 12t data is accumulated and
plotted based on an Overload Curve selected in
programming. This is programmed per NEMA Class
5-30 standard curves and is based on the Locked
Rotor Current (from the motor nameplate) as pro-
grammed into the soft starter.
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- Measured Start Capacity: The user enters a mea-
sured amount of thermal capacity from a
pre-selected successful start as a set point to the
Thermal Register for the soft starter to follow.
Learned Curve Protection: The user sets the soft
starter to the “LEARN” mode and starts the motor
under normal starting conditions. The CPU then
samples and records 100 data points during the
start curve, analyzes them and creates a graphical
representation in memory. The soft starter is then
switched to Curve Follow protection mode and
monitors motor performance against this curve.
This feature is especially useful in initial commis-
sioning tests to record a base line performance
sample (In this case, it is not necessarily used for
motor protection).

Run mode overload protection

is initiated when the soft starter determines that the
motor is At-Speed. Overload Protection is initiated
when the motor RMS current rises above a “pick-up
point” (as determined by the motor nameplate FLA
and service factor). Run mode protection is provided
by the CPU monitoring the Dynamic Thermal Register.
Data for the Dynamic Thermal Register is accumulated
from I2t calculations and cooling rates. A trip occurs
when the register reaches 100% as determined by the
selected Overload Protection Curve (NEMA Class 5-30
standard curves) and is based on the programmed
Locked Rotor Current indicated on the motor name-
plate. The Dynamic Thermal Register is altered, or
“biased”, by the following conditions:

Current Imbalance will bias the register higher due
to additional motor heating as a result of a line
current imbalance condition.

Normal Cooling is provided when the motor current
drops below the overload pick-up point or the motor
is off line. The Cooling rate is lower for motors that
are off-line (such as after a trip) since cooling fans
are also inoperative.

RTD Input (Requires the optional RTD monitor card)
provides a separate means of motor protection
based on actual temperatures measurements inside
the motor. It runs independently of the Thermal
Register Model and does not provide input to, or
bias that model.

Dynamic Reset is another feature that adds reliabil-
ity and consistency to the performance of the soft
starter. If a motor overload condition occurs and the
Overload protection trips, it cannot be reset until
sufficient cool down time has elapsed. This cool
down time is determined by the “Learned Thermal
Capacity” required to start the motor which must be
regained before the overload can be reset. This
ensures sufficient thermal capacity for a successful
restart of the motor.

- Retentive Memory provides continuous overload
protection and true thermal modeling by means of a
running back up of the thermal register even if
power is lost. Upon restoration of power, the soft
starter will read the Real Time Clock, then recalcu-
late and restore the thermal register to what it
should be, given the elapsed time and the cool down
rate of the motor.

Learned Reset Capacity is a feature that is unique to
the soft starter. By sampling the amount of thermal
capacity used in the previous three successful
starts, the starter will not allow a reset until a
sufficient amount of thermal capacity has been
regained in the motor. This prevents nuisance
tripping and insures that unsuccessful start at-
tempts (which would otherwise use up the
starts-per-hour capacity of the motor) are not
counted.

Firing circuit

The SCR gate firing circuit is critical to the perfor-
mance and stability of the system. The firing circuit
includes several unique features which enhance the
ruggedness, noise immunity and flexibility for maxi-
mized performance. These features include:

- Auto Synchronizing of the gate timing pulses match
each phase firing angle to their respective phases.
The soft starter actively tracks minor shifts in the
line frequency avoiding nuisance tripping that may
happen with conventional gate firing systems. This
is especially useful on portable or backup generator
supplies, allowing the soft starter to be used confi-
dently in applications that have unstable power.
Sustained Pulse firing keeps the firing signal active
for 270 electrical degrees ensuring that the DC gate
pulse forces the SCR to fire even if line noise is
present. This provides the soft starter with superior
noise immunity and protects against misfiring,
enhancing the soft starter system stability.

Closed Loop Firing Control is a method of balancing
the SCR firing pattern. The CPU uses feedback
signals from the output current and voltage provid-
ing to provide smooth output preventing imbal-
ances during ramping which prevents unnecessary
motor heating.

Transformer Isolation of SCR firing information and
signals prevents interference from line noise and
EMI/RFI that may be present. Three phase isolation
transformers provide potential measurement, firing
board timing while providing isolation from the line
voltage. High isolation Ring Transformers are used
to step the 120V control voltage down to 28VAC for
the Sustained Pulse firing circuit, providing further
isolation for the SCR gates.
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- Fiber Optic Isolation is provided for all gate drive
and current feedback signal interfaces between the
medium and low voltage systems.

Electronics

The soft starter electronic systems are divided into
two categories; low voltage and medium voltage and
are based on where they are located in the Starter
structure.

Low voltage

electronics include the Keypad Operator Interface, the
CPU and Main Power PC boards which are located in
an isolated low voltage compartment of the enclosure.

- Keypad Operator Interface is a 2 line x 20 character
LCD display with back-lighting for low ambient light
conditions. The display reads out in truncated
English and can show multiple data points in each
screen. Twelve LED indicators are included which
show the status of, Power, RUN, ALARM, TRIP and
the 8 AUX RELAYS. The Operator communicates with
the CPU board via a serial cable link and can be
remotely located up to 1000ft. from the starter.
Figure 1.9 shows the Keypad Operator Interface.

M RESET @ ENTER

PR

4 8
AUX. RELAYS

01

11

CPU Board is where the microprocessor and commu-
nications co-processor are located. It is attached to
the main Power board. The CPU determines operat-
ing functions, stores user programming, acts upon
feedback signals for faults, and calculates metering
and historical data. The board communicates with
the Keypad Operator Interface via a serial link cable.
Analog and Digital I/O are also located on the CPU
board. (See Figure 2.3.4)

Main Board also referred to as the Firing Board,
contains the Auxiliary 1/0 relays and interfaces to
the TCB board (see below) for user interface. This
board generates all firing signals for the SCR stacks
and receives feedback signals which are isolated via
fiber optics. The board also provides signal condi-
tioning in preparation for analog to digital conver-
sion. (See Figure 2.3.3)
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Control electronics

are located in the medium voltage section of the soft
starter. They include the Gate Drive and Temp / CT
boards.

/\ DANGER

HAZARDOUS VOLTAGE

Disconnect all power supplying this equipment
prior to working on it.

Failure to follow this instruction will result in

death or serious injury.

TCB (Terminal and Control Board) is the user con-
nection interface board. This board contains the
user terminal blocks, output relays (duplicated),
inputs and control power connections. It also
contains additional timed relays for interfacing with
Power Factor Correction contactors (if used) and
other external devices. Please note Power Factor
Capacitor warnings in Section 2.1.; also see
Figure2.2.1.

Gate Drive Boards are located directly on the SCR
stacks. These boards connect to the Main Power
board via fiber optic cables. They amplify the gate
pulse signals with power from the Ring Transform-
ers to create the Sustained Pulse Firing of the SCRs.
There is one Gate Drive board for each pair of SCRs
in each stack.

Temp / CT Boards are attached to the Gate Drive
boards on the SCR stacks and provide the heat sink
Temperature and line current signals back to the
Main Power Board via fiber optic cables.

MOV Boards are attached to standoffs mounted on
the SCR heat sinks and are mounted directly below
the Gate Drive boards. The MOV boards are used to
protect the SCRs from over voltage.

DV/DT Boards are also attached to standoffs
mounted on the SCR heat sinks and are mounted
below the MOV boards. The DV/DT boards are used
to mitigate voltage transients across the stack
assemblies.
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Connection

Warnings

- Do not service this equipment with voltage ap-
plied! The unit can be the source of fatal electric
shock! To avoid shock hazard, disconnect main
power and control power before working on the unit.
Warning labels must be attached to terminals,
enclosure and control panel to meet local codes
observing Lock Out, Tag Out procedures.

Do not connect (PFC) capacitors or surge capaci-
tors to the load side (motor side) of the unit. This
will cause di/dt damage to the SCRs when they are
turned on and will void the warranty on this product.
Capacitors can only be connected to the load side of
the starter through the use of an isolating contactor
which is closed after the soft starting sequence has
been completed or when di/dt limiting inductors are
factory installed.

Avoid connecting capacitors to the input side of
the unit. If you cannot avoid using capacitors across
the power lines, they must be located as far up-
stream as possible of the input line contactor. In this
situation, an optional power factor correction (PFC)
capacitor contactor should be specified. For addi-
tional information and specifications or when di/dt
limiting inductors are factory installed, please
contact the factory.

Never interchange the input and output power
connections on the unit. This will cause excessive
voltage to the control circuit logic.

For bus protection, it is strongly recommended to
use non-gap MOV Type lightning arrestors in areas
where lightning is a significant problem. The
arrestors should be mounted on the nearest utility
pole at the Station or optionally included with the
unit at the time of order.

Medium voltage cables can have significant capaci-
tance values by design which can elevate Di/Dt
thru the SCRs to unsafe levels. Compensating
inductors can limit these values to safe levels.
Contact the factory if you need more information on
this subject.
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/\ DANGER

HAZARDOUS VOLTAGE

Disconnect all power supplying this equipment
prior to working on it.

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

/N\ CAUTION

SCR DAMAGE

Do not connect (PFC) capacitors to the load side
of the unit.

Doing so will cause DI/DT damage to the SCRs
when energized.

/N WARNING

SAFETY HAZARD

Do not bypass electrical or mechanical interlocks.

Failure to follow this instruction will cause severe
equipment damage, serious injury or death.
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Control connections - TCB (Terminal and Control Board)

TCB board

The TCB board, Figure 2.2.1 shown below, provides
interconnections between the main power and CPU
boards and the customer’s control logic connections.
It is a 120 VAC control board with several auxiliary dry
contacts, built-in time delay circuits and an emer-
gency bypass function. It also controls the inline
isolation and bypass contactor and provides provi-
sions for shutdown interlocks. (See Section 2.2.2 for
terminal designations and descriptions)

2 or 3 Wire Control
= Momentary or
12| © Maintained Start/
A4 Z S
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|F v
e M
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”
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| 5 4l © O Relays Operate to indicate
At Speed N.C. d'%/Fg‘z';‘;?Cu:zgg «{ o 3 25 93 [~ aBlown Fuse or that the
y \ | 6 4 é 9 Disconnect is open
NC [\ |7 2[CHl =2
L] oy
Jur;pers 1y v 1
— 2
5]
Blown Fuse and | or Disconnect N2 n %} —
b 12| ¢
Interlock N.O. dry contact Input T
\ |2 g 1 o
. N3 2 zZ o Relays Operate to pull
External Overload Protection e} Green LED 3 i
i z w0 oo inan
Device N.C dry contact Input. \ | 4 g PFC U U f— lIsolated Contactor to
q 9 j .
Timed Out Z activate Power Factor
At Speed N.C. dry contact Input \ |5 L =m T T T T T e 8 o a Correction Capacitors
(Factory wired) |6 -7 T~ N z
77654321 7654321 7654321° \ 7o |-
Energizes / De-energizes N7, ’illllll‘ ’il 1 /. 6 (] _
the Bypass Contactor Coil NER / . g
PFC AUX START 4 5 >
Energizes / De-energizes |9 . sws swa sw3 _ 7 % zZ s Relays Operates
the Inline Isolation ST e G LD 4 v g (with a time
Contactor Coil \ | 10 R EE T O o {— delay) when the
DELAYED 3 g2 Start Contact is
Timed Out 2 g il initiated
1 v |
3|(4E]|NEUT. N
F)| PERM
2| prG 120 VAC Power
1|[F)| LNE
L4 L
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Description of terminal connections

Table 11

15

Table 14

TB1 Start / Stop Control

TB4 Optional Relay Outputs

T Description T Description
1 AC 120 VAC Control Power (Line) 1 C 2 Form C time delay Aux relay output contacts.
2 NC Shutdown Input — Accepts customer N.C dry 2 NO Tl.me delay starts when the Start commend is
3 C contact (Factory jumper installed) 3 NC given.
4 NC Shutdown Input — Accepts customer N.C dry 4 c
5 C contact (Factory jumper installed) g mg
6 NC Terminal 6, 7 & 8;”2-wire control is connected to .
7 C  pins 6 &8”. Also; “For 3 wire control, connect the 7 € 2Form Ctime delay Aux releiy output contacts.
8 NO N.C.STOP button to pins 6 & 7 and the N.O. 8 NO Tlme delay.starts when the. ‘At Speed” condition
START button to pins 7 & 8 9 NC isreached ideal for controlling a PFC contactor.
9 AC 120 VAC Control Power (Neutral) 1? ﬁo
10 C Common 12 NC
11 NO Normally Open
12 NC Normally Closed, Form C Relay that changes _
state on Start and Stop commands Table 15
Table 12 TB5 TCB Power

TB2 Emergency Bypass Control

T Description

1 NO When the N.O. contact closes the unit reverts to

2 C an electromechanical starter. When a start
command is given the unit will start the motor
across the line.

3 C Terminals 3, 4 and 5 is a form C output relay that

4 NO changes state when the contact at TB2 pins

5 NC 1&2isclosed

6 NO 120 VAC @ 200VA Aux Control Power output.

7 NC

8 Not Used

9 N Normally Closed Emergency Stop Dry Contact

10 NC Input.
Open to activate the Emergency Stop Feature.

Table 13

TB3 Fault Relay Outputs

T Description

1 C (2) Form C relay output that transfer on blown

2 NO fuse or disconnect open indication.

3 NC

4 C (2) Form Crelay output that transfer on blown

5 NO fuse or disconnect open indication.

6 NC

7 C (2) Form C relay output that transfer on any fault
8 NO indication.

9 NC

10 C (2) Form C relay output that transfer on any fault
11 NO indication.

12 NC

T Description
1 L

By connecting TB5 of multiple units in parallel,
PFC contactors will be inhibited from closing
while a unit is soft starting. PFCs that are already
on line will remain on line. The lead unit in the
parallel string requires TB5 pins 1 & 3 to be
connected to the 120Vac source and neutral
respectively.
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02 Example:
PFC Automaticin-
hibit control

MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

UNITA UNIT APFC STAYS CLOSED
UNITAPFC
CLOSES
PFC DELAY
—
UNITB /
START AT SPEED PFC CLOSING
UNITB
UNITC
START AT SPEED
UNITC s
\
PFCINHIBITED ~ PFCDE[AY
UNITS C PFC PFC CLOSING
WANTS TO CLOSE
Table 16 Table 17

TB6 Main and CPU Circuit Board Control Inputs

T Description

1 L 120 Vac output to Control Power Input
2 N (Main & CPU Circuit)
3 - Start Input

4 —

5 - Fuse Blown Input

6 -

7 - Dual Ramp Input

8 -

9 - Bypass Status Input
10 -

TB7 Main and CPU Circuit Board Control Outputs

Description

N oo A w NN ]-H

Run contacts (AUX3) to the TCB board. (Signal is used to
hold the Main Contactor closed during deceleration)

To the TCB board indicating the status of AUX 1.

At Speed Contacts (AUX 4) used to signal the Bypass
Contactor to close.

Not Connected / Not Used

Table 18

TB8 Control Inputs and Outputs

Description

W oo~N OOV w = |-H

[y
o

N.C. dry contact input from blown fuse and/or disconnect
interlock.

N.C. dry contact input from an external Overload
Protection device. (Required if emergency bypass is used)
N.C. dry contact input from the Bypass Contactor for at
speed indication.

Output connected to the Bypass Contactor and

energizes / de-energizes the Contactor. (Factory wired)
Output connected to the Inline Isolation Contactor and
energizes / de-energizes the Contactor. (Factory wired)
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Description of jumper selections and functions

Table 19 Table 20
Jumper Selection DIP Switches
Jumper Time Delay Function Switch Function
DLY-C X1 Seconds Start Delay Swi ON: Sets Dual Adjustment
/Cycles Jumper selects between seconds or OFF: Disabled
cycles (1/60t of asecond)forthestart sw2 Not Used

delay when a Start command is
received and when the CPU actually
receives the start signal.

SwW3 Sets the Start SW3, SW4 and SW5 are 7 position
Delay Value  DIP Switches that use binary coding

Default jumper setting is seconds. Swa Sets the AUX to set thevalue of the time delayin
AUX-C X3 Seconds Auxiliary (Start) Delay Start Delay .Cycles o Seconds(as selected via )
Value jumpers X1 to X6. (See Jumper Table
/Cycles Jurrl’lpe(rls/eelce;:]s t;etween Ze):cfon?s or cws cote the PEC The setting range is O to 127
cycles orasecond)torthe (1+2+4+8+16+32+64). The example
auxiliary start delay when a Start Contactor ; o4
command is received and when the Delay Value shownresultsinavalue of 7 (1+2+4)
CPU actually receives the start 643216 8 4 2 Valve
signal. Default jumper setting is 76 5 4 3 2 1 position
seconds. ON
PFC-C X5 Seconds PFC Contactor Delay
/Cycles Jumper selects between seconds or
cycles (1/60* of a second) for the
delay when the Bypass Contactor
closes to when the Power Factor Switch position value;

Capacitors Contactor is activated. Ex. Position 1+2+3: 1+2+4=7

Default jumper setting is seconds.

JP1 N/A Motor Protection Jumper
When this jumper is in place, the CPU
will be disabled during operation in
the Emergency Bypass Mode. In this
case, insure that there is an external
means of overload protection. When
the jumper is removed, the CPU will
be enabled to provide electronic
motor protection when operating in
the Emergency Bypass Mode.

Description of LED indicators functions

Table 21

LED Indicators

Function Location Color  Function

Fuse Blown/ D4 Red ON: When a Fuse is blown and/

Disconnect or a Disconnect is open.

Fault D16 Red ON: When any Fault has
occurred.

Start D7 Yellow ON:When a Start signal has
been initiated.

PFC Timed D17 Yellow ON:When the Power Factor

Out Correction Capacitors
Contactor is energized.

Delay Timed D15 Yellow ON:When the Auxiliary Start

Out Contacts have been energized.

+24V D28 Green  ON: +24V supply is good.




18

03 Figure2.3.1
Optional RTD Board

04 Figure 2.3.2

RS485 / RS422 Com-

munications Board

MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

PCB layout section — THIS SECTION IS FOR REFERENCE ONLY.
NO FIELD WIRING OR CONNECTIONS ARE REQUIRED.

Optional RTD Board

uL P1 R2 [ c R2 a
ca 6+t o |:| LJ 5 O - [— -
= 08 == @ -
S - [ ]as c+
3 ()
=R | O P— (,
co =2 Xt
(-] O cu [ CIRI7 [ ] us
RIS R16 L
us ) - ic9 c13
i GI7 ur &
us
L U9
R35
|
U0
3t Ul 3 c32
| | J u3
car W G~
. o g ()
— gL 8N
30 80
— ] \_/
L L2
-
R49
RTD1 RTD2 RTD3 RTD4 RTDS RTD6 RTD7 RTD8 RTD9 RTD10 RTD11 RTD12
| | | | | | | | | | | |
n
1 2 13 24 25 36 37 43

Compensation

Typical RTD Installation

RS485 / RS422 communications board

O O

Connects to the
Keypad Interface

(RS485) (RS422)
O X1 X2 X3 X4 O

N s v s S NS S S S S

A+ A- No  Shield A+ A- B+ B- Shield
Connection RCV XMIT

RS485 RS422
Customer Connections Factory Only

NOTE: THIS BOARD IS
MOUNTED ON THE BACK OF
THE KEYPAD INTERFACE

nstall jumper X1 to insert termination resistor

for last unit on the network. All other units
on the network should have X1 jumper off

04

03



05 Figure 2.3.3
Power Board

06 Figure 2.3.4
CPU Board
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Main board

19

CPU board
7 17 1 19 1 O
el ===
20 2
Test Points
Circuit Board Ground
L]
I §
-
7-APhase
4-BPhase
1-CPhase
-
Al
1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 7 8 9101112 1 2 3 4 5 6
SH
C NONC C NONC C NONC C NONC C NONC C NONC C NONC C NONC
AUX 1 AUX 2 AUX 3 AUX 4 AUX 5 AUX 6 AUX 7 AUX 8
(TRIP) (ALARM) (RUN) (AT SPEED)
T T
Factory Only - Do Not Program Refer to Set Point/Page5 Information
T
Relay Output Contact Rating 240VAC @ 5A (1200VA)
CG:NDZ C—— cenpal o6
1
1
]9[ 40|l/( 39
1
7[
1 2 2 1
NOTE: INSTALL PROGRAM JUMPER TO
CGND3 ENABLE SET POINT PROGRAMMING.
19 |20
O JUMPER MUST BE REMOVED AFTER

[a]
-

Analog ‘

Tach. Analog
Input Output#1 Output#2 Program
4-20mA  4-20 mA Enable
Input

External Input #2 ‘

T
Opto Isolated Inputs

PROGRAMMING FOR PROLONGED
STORAGE TO PRESERVE SETTINGS.

TB3: Only use terminal 3 and 4,
all other terminals are for
factory use.
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Typical wiring diagram

MENU

(O rower

RESET ENTER

Orun
O aarm
O

100
HQ)U0)
1070
4010

AUX. RELAYS

&

&
QY

Connects to the
Keypad Interface

O

I

(RS485) (RS422)
—D‘W R .
A A Shield A+ | A | B+| B | shield

2

ZERO SEQUENCE CT
@005A

GROUND FAULT BOARD
(OPTINAL)

£

= =
cGND2 7 6 5 4 3 2 1 liﬁ CGND4
O O O C
/’\m
1 / \123
(
\ |+
\,H/m
u Pl R a m =] R S
s = o] PE8 5 O S
— O O = = - r s c3+(\
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% 8 [ 854 O e,
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L1 U9
R35
]
u10 L1
[ U €33 R
~ L
. EIGBQ
u (
172 ] — 800 80
@ 37 a5
0 30
E OEI Q
L 2

O

RTD10 RTDLL RTDI2

1 2 3 4 5 6 7 8 9

cGONm COETIITE

2 3 4 5 6

1

2 3 4 5 6 7 8 9 1011 12

1

2 3 4 5 6 7 8 9 1011 12

1

8]
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o X
5
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v
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v
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Located in Medium Voltage Section
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38 Medium Voltage Supply

Medium Voltage CPT*

07 Figure 2.4
Typical Wiring Diagram

oA 2B ocC OA 28
H1 H2 H1 H2 H2 H2
AN AL
X2 X2
H N
3@ to Power Poles
= o
12 [ 2
@
1 &) 2
|[F) v
9 Q.
Red LED LT
He
FUSE P z ]
Power a =l st |
owe Red LED s ¢ { Maintain
Contact
FAULT Sl O
SUppIy o D }» stop
4l Z2— 7 I
3 o—
Al D
oEaF
Green LED -7 T T T~ 1|[Eh—
- S WSS Option Interlock
L, N (Factory installed Jumpers)
POWER /R Co@E e . _
/ \ | Normally closed dry contact input.
| Vo@) =z —. Emergency Stop Switch
| F2 N
\ ) 8|fE
\ AN &)
AN S A o [
NI 2 Sl - Lt <
ON OFF S 5@ 2
N3 swi Green LED 4@ 2
N4 DUAL ADJ 3 o
Y
\|5 Remove JP1 for DELAYED
N electronic Motor START 2 v
AN overload protection 1 o
N7 During emergency 1 z
bypass operation
\ |8 Green LED | 123 ¢
AN K] Green LED EMERGENCY ug 2
BYPASS
\ | 10 ] O [
— AUX BYPASS o g &
©
) o
N Green LED 8t =
=
AN 7 ji (6]
NE! AT SPEED s ¢
) o
N\ | 4 5 é z 4
\ |5 4 v o
3@ ¢ §
N\ |6 ) 2 o
o
NC [N\ |7 2Hl z
— 1] o
NE =[] ¢
N2
N ) &,
N\ Green LED 10 0 &)
\ |4 _PFC o) ¢ J
N Timed Out Z uw
sl g
NE | o
N7/ \ 6 [
& o , 2
~_ PFC AUX START  / s 2 &
N|9 . sws sw4 sw3 _ - A& o2
Sl 205 2
N\ | 10 e = reen LED °
L] DELAYED 3@ 2 g
Timed Out 2 (23 i
1 ORS)
3| |NEUT.
PERM
2] Pre
1 LINE —

FIBER OPTICS HARNESS

[ e e

TO SCR POWER SECTION

o7
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Start-up

08 Figure 3.2.3
Current Limit

Introduction

It is best to operate the motor at its full load starting
condition to achieve the proper settings. Initial
settings are set to accommodate most motor condi-
tions. Try initial settings first. See Section 5.1.2
Starter Configuration (Set Point Page 2) to make any
adjustments.

Acceleration adjustments

The unit is set at the factory with typical starting

characteristics that perform well in most applications.

When the system is ready to start, try the initial
settings. If the motor does not come up to speed,
increase the current limit setting. If the motor does
not start to turn as soon as desired, raise the Initial
voltage adjustment. Adjustment description and
procedures are described as follows. See Section 5.1.2
Starter Configuration (Set Point Page 2) for additional
Accel settings.

Initial voltage
Factory Setting = 20% of line voltage
Range = 0-100% of line voltage

Initial voltage adjustment changes the initial starting
voltage level to the motor.

Ramp time
Factory Setting = 10 sec.
Range = 0-120 sec.

Ramp time adjustment changes the amount of time it
takes to reach the current limit point or full voltage if
the Current limit point was not reached.

NOTE: REFER TO YOUR MOTOR MANUAL FOR
THE MAXIMUM NUMBER OF STARTS PER HOUR
ALLOWED BY THE MANUFACTURER AND DO NOT
EXCEED THE RECOMMENDED NUMBER.

Current limit (see Figure 3.2.3)
Factory Setting = 350% of motor FLA
Range =200-500% of motor FLA

The main function of current limit is to limit the
maximum current. It may also be used to extend the
ramp time if required. The interaction between the
voltage ramp and the current limit will allow the soft
start to ramp the motor until the maximum current is
reached and the current limit will hold the current at
that level. The current limit must be se high enough to
allow the motor to reach full speed. The factory
setting of 350% is a good starting point.

Do not set the current limit too low on variable start-
ing loads. This could cause the motor to stall and
eventually cause the overload protection to trip.

NOTE: IF THE MOTOR DOES STALL, REFER
TO THE MOTOR MANUFACTURER’S MOTOR
DATA FOR THE PROPER COOLING TIME.

100%
AccelerationMode

/

7/
e

@Q<§
@ /'

Current Limit

TORQUE VOLTAGE

Starting Torque level

08

\ %4

ACCELERATION



09 Figure 3.3
Deceleration Control
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Deceleration adjustments
(Pump control)

Decel control extends the stopping time on loads that
would otherwise stop too quickly when power is
removed. Decel control provides smooth deceleration
until the load comes to a stop. Three adjustments
optimize the deceleration curve to meet the most
demanding requirements. The unit is shipped from
the factory with the Decel control feature disabled.

Deceleration applications

Apply power and adjust the soft start before enabling
or modifying the deceleration adjustments. Both,
acceleration and deceleration adjustments should be
made under normal load conditions. The deceleration
feature provides a slow decrease in the output volt-
age, accomplishing a gentle decrease in motor torque
during the stopping mode. This is the OPPOSITE OF
BRAKING in that, it will take longer to come to a stop
than if the starter were just turned off. The primary
use of this function is to reduce the sudden changes in
pressure that are associated with “Water Hammer”
and slamming of check valves with centrifugal pumps.
Decel control in pump applications is often referred to
as Pump Control. In a pump system, liquid is being
pushed uphill. The force exerted by gravity on the
column of liquid as it goes up hill is called the “Head
Pressure” in the system. The pump is sized to provide
enough Output Pressure to overcome the Head
Pressure and move the fluid up the pipe. When the
pump is turned off, the Output Pressure rapidly drops
to zero and the Head Pressure takes over to send the
fluid back down the hill. A “Check Valve” is normally

100%

23

used somewhere in the system to prevent this (if
necessary) by only allowing the liquid to flow in one
direction. The kinetic energy in that moving fluid is
suddenly trapped when the check valve slams closed.
Since fluids can’t compress, that energy is trans-
formed into a “Shock Wave” that travels through the
piping system looking for an outlet in which to dissi-
pate. The sound of that shock wave is referred to as
“Water Hammer” and the energy in that shock wave
can be extremely damaging to pipes, fittings, flanges,
seals and mounting systems.

By using the Soft Stop/Deceleration feature of the
soft starter, the pump output torque is gradually and
gently reduced, which slowly reduces the pressure in
the pipe. When the Output Pressure is just slightly
lower than the Head Pressure, the flow slowly reverses
and closes the Check Valve. By this time there is very
little energy left in the moving fluid and the Shock
Wave is avoided. When the output voltage to the
motor is low enough to no longer be needed, the soft
starter will end the Decel cycle and turn itself off.
(See Figure 3.3)

Coasting Stop
(using Electro-Mech. starter)

Check Valve
Open

o—

Pump
ON

NS

Pump Flow I

Check Valve
77
Pump

. gl
Acceleration Mode 7 OFF/ C\(_ Back Flow
Ve Start
° 4 Deceleration
W & |
g ((\Q N | —_— i o ke — — — — =] — Check Valve
= > ] Closed
5| | .
= o
Current Limit Shock W
51—/ - - | Steppown | Stop / c\ee—>—>°c 5
g Starkin Voltagk Level Deceleration
e 9 | I stopVoltage Mode
Torquelevel | T L N = = = =
| , | Level
7. I
>| Pump Control Soft Stop
ACCELERATION DECELERATION Check Valve
Ramp Time Pump Closed Slowly

P

SOFT
STOP / Neutral & Pressure |

Check Valve
Closed

C\ o Shock Wave

Pump
OFF

N
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Another common application for decel control is on
material handling conveyors as a means to prevent
sudden stops that may cause products to fall over or
to bump into one another. In overhead crane applica-
tions, soft stopping of the Bridge or Trolley can
prevent loads from beginning to over swing on sud-
den stops.

Start deceleration voltage
Factory Setting = 100% of line voltage
Range = 10-100% of line voltage

The step down voltage adjustment eliminates the
dead band in the deceleration mode that is experi-
enced while the Voltage drops to a level where the
motor deceleration is responsive to decreased volt-
age. This feature allows for an instantaneous drop in
voltage when deceleration is initiated.

Stop deceleration voltage
Factory Setting = 30% of line voltage
Range = 0-100% of line voltage

The stop voltage level set point is where the decelera-
tion voltage drops to zero.

Deceleration time
Factory Setting = 5 sec.
Range = 0-60 sec.

The deceleration ramp time adjusts the time it takes
to reach the stop voltage level set point. The unit
should be restarted and stopped to verify that the
desired deceleration time has been achieved. When
calculating the number of starts per hour, a decel
curve should be counted as a start curve. For example,
recommended number of starts per hour = 6, allow-
able starts with decel cycle per hour = 3.

Note: Do not exceed the motor manufacturer’s recom-
mended number of starts per hour.

Sequence of normal operation

It is best to operate the motor at its full load starting
condition to achieve the proper time, torque and ramp
settings. Initial settings are set to accommodate most
motor conditions.

TRY INITIAL SETTINGS FIRST FOR:
- Initial Voltage

« Current Limit

« Ramp Time

See section 5.1.2 Set-point Page 2 to make any adjust-
ments. If the Decel function is enabled, related param-
eters may also need adjusting to achieve optimal
Decel performance

Sequence:
« Close the disconnect switch to apply 3 phase power”
Verify the power LED on the keypad comes on.

Motor stopped
Ready to start

« Activate the start command, the motor should start
accelerating and the RUN LED will come ON.

Overload alarm
time to trip .xxx secs

Motor starting
00 x FLA start

Check: If the motor decelerates, or stops, during the
acceleration period, activate the Stop button immedi-
ately. Adjustments to the ramp time and or current
limit setting are necessary to provide the motor
sufficient energy to reach full speed. If the unit does
not follow this operational sequence, please refer to
the Troubleshooting Chapter.

If the motor does not enter the run mode in the set
time (Acceleration time limit, see SP8.2), a trip will
occur. When the Motor Reaches full speed the At
Speed” LED will come on and the Aux 4 (At speed)
relay will energize closing the bypass contactor. Phase
A, B, Cand Gnd Flt current is then shown on the
keypad during operation.

1A:___ IB:___
IC:___  GF:___
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Emergency bypass operation

/\ DANGER

Emergency bypass (1.0 to 7.2 kV Class)

- Remove input power by opening the disconnect HAZARDOUS OPERATION
switch and lock out.

- Close the emergency Bypass contact located on the Do not operate the Bypass Contactor with medi-
TCB board at TB2 (See section 2.2.1 for location). um voltage power applied to the unit.

« Unlock and reclose the disconnect switch.
Failure to follow this instruction will cause the
NOTE: IN THE EMERGENCY BYPASS MODE, THERE IS NO motor to start unexpectedly.

OVERLOAD PROTECTION UNLESS A SEPARATE (OPTIONAL
OR CUSTOMER SUPPLIER) THERMAL OVERLOAD RELAY

IS INSTALLED, OR JP-1 (MOTOR PROTECTION JUMPER,
SEC.2.2.3) IS REMOVED FROM THE TCB BOARD.

The unit is operable as a normal across-the-line
starter. When power is applied, the bypass contactor
is energized, tying the input terminals directly to the
output terminals. When the “START” command is
given, the main (in line) contactor is energized and the
motor line starts. When the “STOP” command is given,
the motor is disconnected from the line power via the
main (in-line) vacuum contactor.
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User interface and menu navigation

This chapter explains the keypad operator interface, the LCD descriptions

and the programming features.

Keypad/Operator interface

The user keypad/ operator interface consists of:
« 2row by 20 characters Liquid Crystal Display (LCD)

« 12 LEDs
« 8 pushbuttons

NOTE: THE SOFT STARTER IS MENU DRIVEN AND THERE ARE
THREE LEVELS OF PROGRAMMING. THE PROGRAMMING
FOR TWO OF THESE LEVELS IS PASSWORD PROTECTED.
LEVEL TWO REQUIRES A THREE DIGIT PASSWORD AND
LEVEL THREE REQUIRES A FOUR DIGIT PASSWORD.

m RESETRENTER

S

4. 8
AUX. RELAYS

Keypad operator designations and functions

Table 22
ITEM DESIGNATION DESCRIPTION
KEY MENU Toggle between the menu selection for metering and set point pages.
RESET Will clear the trip indicator and release the trip relay.
Pressing the ENTER button once enters the EDIT mode where set point values can be changed. An
“Asterisk” will appear on the display to indicate it is in the edit mode. After a set point value is changed,
pressing the ENTER button again will save the revised value to memory and the asterisk will go off
indicating the change has been saved. When not in the edit mode, the ENTER pushbutton will toggle
ENTER through the event indicator list (such as alarms or trips)
HELP Provides general help information about a specific set point or action.
Will scroll up through the set point and metering menu page. It will scroll to the top of the set point page
or a section. In edit mode it will increase a set point in an incremental step or toggle through the available
UP ARROW options in the set point.
In the main menu the RIGHT ARROW button provides access to the set point page. For set point pages
with multiple columns, the RIGHT ARROW will scroll the set point page to the right. When in edit mode it
RIGHT ARROW  will shift one character to the right.
Will scroll down through the set point pages and down through the set points. In edit mode, it will
DOWN ARROW decrement through values and toggle available options in the set point.
Will move to the left through set point pages with multiple columns. When in edit mode it will become the
LEFT ARROW backspace key and will shift one character to the left.
LED POWER Indicates control power is present
RUN Indicates unit/motor is running
ALARM Lights in conjunction with Relay AUX 2 to indicate an Alarm event or warn of possible critical condition.
TRIP Lights in conjunction with Relay AUX 1 to indicate a Trip condition has occurred.
AUX 1- 8 Auxiliary relays (Note: Relays 5-8 are available for customer use)

NOTE: THE DIRECTIONAL ARROW BUTTONS REQUIRE CAREFUL OPERATION. IN EDIT MODE, IF THE
BUTTONS ARE HELD FOR A LONG PERIOD, THE SCROLLING SPEED WILL INCREASE.
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Menu navigation

METERING MENU

RN PAGE 1
CURRENT METERED DATA
N

N
PAGE 2

VOLTAGE & POWER DATA
N

N
PAGE 3
RTD VALUES

PAGE 4
STATUS

PAGE 5
EVENT RECORDER
N

N
PAGE 6
LAST TRIP

PAGE 7
STATISTICS

Notes:

1. The MENU key allows you to
toggle the screens between the
Setpoint Menu and the Metering
Menu . Simply use the arrow keys
to get to the different screens
within each menu.

Example: To access Setpoint Page
3 PHASE & GROUND SETTINGS,
press the MENU key once and the
DOWN ARROW twice.

2. Levels1,?2and3indicate pass-
word protection levels for these
setpoint pages .

1
=
4

CONFIGURATION MENU

MENU

=

- PAGE 1
BASIC CONFIGURATION
N

y
PAGE 2

STARTER CONFIGURATION
N

y
PAGE 3

PHASE & GROUND SETTINGS
N

PAGE 4
RELAY ASSIGNMENT
N

PAGE 5

RELAY CONFIGURATION
N

y
PAGE 6

USER I/O CONFIGURATION
N

y
PAGE 7

CUSTOM ACCELERATION CURVE
N

y
PAGE 8

OVERLOAD CURVE CONFIG .
N

y
PAGE 9

RTD CONFIGURATION
N

y
PAGE 10

SECURITY SET PASSWORD
N

y
PAGE 11

COMMUNICATIONS
N

PAGE 12
SYSTEM SETPOINTS
N

RN PAGE 13
CALIBRATION & SERVICE

27

LEVEL 1

LEVEL 2

LEVEL 2

1
FACTORY LEVEL
—



28

MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

Password access

Screens in Level 1 of the set point menu can be
changed without password access because they list
basic motor information. Screens in Levels 2 and 3
require passwords because they provide more
in-depth protection and control of the unit. The

password in Levels 2 and 3 can be changed by the user.

NOTE: SET POINTS CAN ONLY BE CHANGED WHEN THE
MOTOR IS IN STOP/READY MODE! THE SOFT STARTER WILL
NOT ALLOW A START IFIT IS STILL IN THE EDIT MODE.
WHEN THE UNIT IS IN THE EDIT MODE, AN ASTERISK

IS DISPLAYED IN THE TOP RIGHT CORNER SCREEN.

Changing set points
Example 1: Changing Motor FLA from 140 AMPS to 142
AMPS

MENU

!

PAGE 1 BASIC 3 »
CONFIGURATION

Push Twice

1 ¢ MOTOR FULL LOAD AMPS*

: 140 AMPS

!

Save Entry

MOTOR FULL LOAD AMPS*
o ENTER ——>

: 142 AMPS

. Press MENU button to display Set point Page 1,

Basic Configuration

. Press the RIGHT ARROW you will view the screen

Motor Full Load Amps.

. Press the ENTER button for edit mode.

NOTE: THE ASTERISK (*) IN THE TOP RIGHT CORNER OF
THE LCD SCREEN THAT INDICATES EDIT MODE.

. To change the value, select the UP ARROW or DOWN

ARROW. In this case push the UP ARROW twice (2x).

. To accept the new value, press the ENTER button.

The unit will accept the changes and will leave the
edit mode.

NOTE: THE * IS NO LONGER IN THE TOP
RIGHT CORNER OF THE LCD DISPLAY.

MOTOR FULL LOAD AMPS
—

: 140 AMPS

€— ENTER

MOTOR FULL LOAD AMPS
: 142 AMPS
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Setpoint programming
The soft starter has thirteen programmable Setpoint pages which define
the motor data, ramp curves, protection, I/O configuration and communica-
tions. In Section 5.1, the Setpoint pages are outlined in chart form. In Sec-
tion 5.2 the Setpoint pages are illustrated and defined for easy navigation
and programming. Note: Setpoints can only be changed then the starter is
in the Ready Mode. Also the soft start will not start when it is in program-
ming mode.
Setpoints page list
These charts list the Setpoint Page, the programmable functions and the section.
;ble 23: Basic configuration (setpoint page 1)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Pagel Motor Full Load Amps (FLA) Model dependent
Basic Con- Levell  Motor Full Load Amps (FLA) 50-100% of Unit Max Current Rating ~ SP1.1
figuration  No Passwprd 2ND Model dependent  (Model and Service Factor dependent)
Required
Service Factor 1.15 1.0-1.3 SP1.2
Overload Class 10 O/L Class 5-30 SP1.3
NEMA Design B A-F SP1.4
Insulation Class F A,B,C,E,F,H, K, N,S SP1.5
Line Voltage Model dependent 100 to 20000V SP1.6
Line Frequency 60 50 or 60 HZ SP1.7
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Table 24: Starter configuration (setpoint page 2)

Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 2 Level 1 Start Control Mode Start Ramp 1 Jog, Start Ramp 1, Start Ramp 2, Sp2.1
Starter Con- No Password Custom Accel Curve, Start Disabled,
figuration Required Dual Ramp, Tach Ramp
Jog Voltage 30% 5-75%, Off SP2.2
Start Ramp #1 Type Voltage Voltage, Current SP2.3
Initial Voltage #1 20% 0-100%
Ramp Time #1 10 sec 1-120 sec
Current Limit #1 350% FLA 200-500%
Initial Current #1 200% FLA 0-300%
Ramp Time #1 10 sec 1-120 sec
Maximum Current #1 350% FLA 200-500%
Start Ramp #2 Type Disabled Disabled, Voltage, Power
Initial Voltage #2 60% 0-100% SP2.4
Ramp Time #2 10 sec 1-120 sec SP2.5
Current Limit #2 350% FLA 200-500%
Initial Power #2 20% 0-100%
Ramp Time #2 10 sec 1-120 sec
Maximum Power #2 80% 0-300%
Kick Start Type Disabled Voltage or Disabled
Kick Start Voltage 65% 10-100%
Kick Start Time 0.50 sec 0.10-2.00
Deceleration Disabled Enabled or Disabled SP2.6
Start Deceleration Voltage 100% 10-100%
Stop Deceleration Voltage 30% 0-100%
Deceleration Time 5sec 1-60 sec
Timed Output Time Off 1-1000 sec, Off SP2.7
Run Delay Time 1 Sec 1-30 sec, Off SP2.8
At Speed Delay Time 1 Sec 1-30 sec, Off SP2.9

Bypass Pull-in Current 100% FLA 90-300%  SP2.10
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Table 25: Phase and ground settings (setpoint page 3)
Setpoint Security
Page Level Description Factory Setting Default Range Section
Page 3 Level 2 Imbalance Alarm Level 15% FLA 5-30%, Off SP3.1
chzidand :?;::Z:;g Imbalance Alarm Delay 1.5 sec 1.0-20.0 sec
Settings Imbalance Trip Level 20% 5-30%, Off SP3.2
Imbalance Trip Delay 2.0 sec 1.0-20.0 sec
Undercurrent Alarm Level Off 10-90%, Off SP3.3
Undercurrent Alarm Delay 2.0 sec 1.0-60.0 sec
Overcurrent Alarm Level Off 100-300%, Off SP3.4
Overcurrent Alarm Delay 2.0 sec 1.0-20.0 sec
Overcurrent Trip Level Off 100-300%, Off SP3.5
Overcurrent Trip Delay 2.0 sec 1.0-20.0 sec
Phase Loss Trip Enabled Enabled or Disabled SP3.6
Phase Loss Trip Delay 0.1 sec 0-20.0 sec
Phase Rotation Detection ABC ABC, ACB or Disabled SP3.7
Phase Rotation Trip Delay 1.0 sec 1.0-20.0 sec
Ground Fault(l) Alarm Level Off 5-90%, Off SP3.8
Ground Fault(l) Alarm Delay 0.1 sec 0.1-20.0 sec
Ground Fault(l) Loset Trip Level Off 5-90%, Off SP3.9
Ground Fault(l) Loset Trip Delay 20.0 sec 0.1-20 sec
Ground Fault(l) Hiset Trip Level Off 5-90%, Off SP3.10
Ground Fault(l) Hiset Trip Delay 0.250 sec 0.008-0.250 sec
Overvoltage Alarm Level Off 5-30%, Off  SP3.11
Overvoltage Alarm Delay 1.0 sec 1.0-30.0 sec
Overvoltage Trip Level 10% 5-30%, Off  SP3.12
Overvoltage Trip Delay 2.0 sec 1.0-30.0 sec
Undervoltage Alarm Level Off 5-30%, Off SP3.13
Undervoltage Alarm Delay 1.0 sec 1.0-30.0 sec
Undervoltage Trip Level 15% 5-30%, Off SP3.14
Undervoltage Trip Delay 2.0 sec 1.0-30.0 sec
Line Frequency Trip Window Disabled 0-6 Hz, Disabled  SP3.15
Line Frequency Trip Delay 1.0 sec 1.0-20.0 sec
P/F Lead P/F Alarm Off 0.1-1.00, Off  SP3.16
P/F Lead Alarm Delay 1.0 sec 1-120 sec
P/F Lead P/F Trip Off .01-1.00, Off SP3.17
P/F Lead Trip Delay 1.0 sec 1-120 sec
P/F Lag P/F Alarm Off .01-1.00, Off  SP3.18
P/F Lag Alarm Delay 1.0 sec 1-120 sec
P/F Lag P/F Trip Off .01-1.00, Off SP3.19
P/F Lag Trip Delay 1.0 sec 1-120 sec
Power Demand Period 10 min 1-60min  SP3.20
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

(1) Ground fault option must be installed.
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Table 26: Relay assignments (setpoint page 4)

Setpoint Security Factory Setting
Page Level Description 1st 2nd 3rd Range Section
Page 4 Level 2 O/L Trip Trip Only None None None SP4.1
R.elay As- Password /B Trip Trip None None Trip(AUX1) / Trip Only
signments Protected Alarm(AUX2)
S/C Trip Trip Only None None AUX3
Overcurrent Trip Trip None None AUX4
Stator RTD Trip None None None ) ) AUX5-8
Only Available in 8 Relay
Non Stator RTD Trip None None None System
G/F(1) Hi Set Trip Trip None None
G/F(1) Lo Set Trip Trip None None AUX1 to AUXA :rc:fs;
Phase Loss Trip Trip None None Factory use only
Accel. Time Trip Trip Only None None Do not change!
Start Curve Trip Trip Only None None Only A;éi;i?::dsfj;;
Over Frequency Trip Trip None None assignments.
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 None None None
Tach Accel Trip None None None
Inhibits Trip Alarm None None
Shunt Trip Trip Only None None
Bypass Discrepancy Trip Only None None
Low Control Voltage Trip Only None None
TCB Fault /ESTOP Trip None None
Two Speed 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(1) Alarm Alarm None None
Under Current None None None
Motor Running AUX3 None None
1/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

(1) Ground fault option must be installed
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Table 27: Relay configuration (setpoint page 5)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 5 Level 2 Trip (AUX1) Fail-Safe No Yes or No SP5.1
:lefa(t:i%r:w_ :?jtsgz(t);g Trip (AUX1) Relay Latched Yes SP5.2
Alarm (AUX2) Fail-Safe No SP5.1
Alarm (AUX2) Relay Latched No SP5.2
AUX3 Relay Fail-Safe No SP5.1
AUX3 Relay Latched No SP5.2
AUX4 Relay Fail-Safe No SP5.1
AUX4 Relay Latched No SP5.2
AUXS5 Relay Fail-Safe No SP5.1
AUXS5 Relay Latched No SP5.2
AUX6 Relay Fail-Safe No SP5.1
AUX6 Relay Latched No SP5.2
AUX7 Relay Fail-Safe No SP5.1
AUX7 Relay Latched No SP5.2
AUX8 Relay Fail-Safe No SP5.1
AUX8 Relay Latched No SP5.2
Table 28: User 1/0 configuration (setpoint page 6)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 6 Level 2 Tachometer Scale Selection Disabled Enabled or Disabled SP6.1
gZi;i'é E’ra_ E:‘;::Zf;g Manual Tach Scale 4.0 mA: 0RPM 0-3600
tion Manual Tach Scale 20.0 mA: 2000 RPM 0-3600
Tach Accel Trip Mode Select Disabled Underspeed, Overspeed or Disabled SP6.2
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 SP6.3
0-200°C, Hottest Stator RTD 0-200°C, RMS
Current 0-7500 A, % Motor Load 0-600% Kw
Analog Output #1 4mA: 0 0-65535
Analog Output #1 20mA: 250 0-65535
Analog Output #2 % Motor Load Same As Analog Input #1 SP6.4
Analog Output #2 4mA: 0 0-65535
Analog Output #2 20mA: 1000 0-65535
User Programmable Ext. Inputs SP6.5
TCB Fault/ESTOP Enabled Enabled or Disabled
Name Ext. Input #1  <User Defined> User Defined, up to 15 Characters
TCB Fault/ESTOP Type NO Normally Open or Closed
TCB Fault/ESTOP Time Delay 1 sec 0-60 sec
Two Speed Two Speed Enabled, Disabled or Two Speed
Name Ext. Input #2  <User Defined> User Defined, up to 15 Characters
Two Speed Type NO Normally Open or Closed
Two Speed Time Delay Osec 0-60 sec
Dual Ramp, Input #3 Dual Ramp Enabled, Disabled or Dual Ramp

Name Ext. Input #3
Dual Ramp Type

Dual Ramp Time Delay
Thermostat

Name Ext. Input #4
Thermostat Type
Thermostat Time Delay

<User Defined>
NO

Osec
Thermostat
<User Defined>
NC

Osec

User Defined, up to 15 Characters
Normally Open or Closed

0-60 sec

Enabled, Disabled or Thermostat
User Defined, up to 15 Characters
Normally Open or Closed

0-60 sec
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Table 29: Custom acceleration curve (setpoint page 7)

Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 7 Level 3 Custom Accel Curve Disabled Disabled, Curve A, B, or C SP7.1
meimton e
Curve Curve A Voltage Level 1 25% 0-100%
Curve ARamp Time 1 2 sec 1-60 sec
Curve A Voltage Level 2 30% 0-100%
Curve ARamp Time 2 2 sec 1-60 sec
Curve A Voltage Level 3 37% 0-100%
Curve ARamp Time 3 2 sec 1-60 sec
Curve A Voltage Level 4 45% 0-100%
Curve ARamp Time 4 2 sec 1-60 sec
Curve A Voltage Level 5 55% 0-100%
Curve ARamp Time 5 2 sec 1-60 sec
Curve A Voltage Level 6 67% 0-100%
Curve ARamp Time 6 2 sec 1-60 sec
Curve A Voltage Level 7 82% 0-100%
Curve ARamp Time 7 2 sec 1-60 sec
Curve A Voltage Level 8 100% 0-100%
Curve ARamp Time 8 2 sec 1-60 sec
Curve A Current Limit 350% FLA 200-500%
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
Table 30: Overload curve configuration (setpoint page 8)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 8 Level 3 Basic Run Overload Curve SP8.1
g:f\loggn_ :?szzg Run Curve Locked Rotor Time O/L Class 1-30 sec, O/L Class
figuration Run Locked Rotor Current 600% FLA 400-800%
Coast Down Timer Disabled 1-60 Min, Disabled
Basic Start Overload Curve SP8.2
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 30sec 1-300 sec, Disabled
Number of Starts Per Hour Disabled 1-6, Disabled
Time Between Starts Time 5 min 1-60 Min, Disabled
Area Under Curve Protection Disabled Enabled or Disabled SP8.3
Max I*I*T Start 368 FLA 1-2500 FLA*FLA*sec
Current Over Curve Disabled Disabled, Learn, Enabled SP8.4
Learned Start Curve Bias 10% 5-40%
Time for Sampling 30sec 1-300 sec




INSTALLATION, OPERATIONS AND MAINTENANCE MANUAL 35
Table 31: RTD option configuration (setpoint page 9)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 9 Level 3 Use NEMA Temp for RTD Values Disabled Enabled or Disabled SP9.1
RTD,Conﬁg' Password # of RTD Used for Stator 6 0-6 SP9.2
uration Protected
RTD Voting Disabled Enabled or Disabled SP9.3
120 OHM NI, 100 OHM NI, SP9.4
Stator Phase Al Type Off 100 OHM PT, 10 OHM CU
RTD #1 Description STATOR PHAS Al User defined, Up to 15 Characters
Stator Phase Al Alarm Level Off 0-240°C (32-464 °F), Off
Stator Phase Al Trip Level Off 0-240°C (32-464 °F), Off
Stator Phase A2 Type Off Same as Stator Phase Al
RTD #2 Description STATOR PHAS A2 User defined, Up to 15 Characters
Stator Phase A2 Alarm Off 0-240°C (32-464 °F), Off
Stator Phase A2 Trip Level Off 0-240°C (32-464 °F), Off
Stator Phase B1 Type Off Same as Stator Phase Al
RTD #3 Description STATOR PHAS B1 User defined, Up to 15 Characters
Stator Phase B1 Alarm Level Off 0-240°C (32-464 °F), Off
Stator Phase B1 Trip Level Off 0-240°C (32-464 °F), Off
Stator Phase B2 Type Off Same as Stator Phase Al
RTD #4 Description STATOR PHAS B2 User defined, Up to 15 Characters
Stator Phase B2 Alarm Level Off 0-240°C (32-464 °F), Off
Stator Phase B2 Trip Level Off 0-240°C (32-464 °F), Off
Stator Phase C1 Type Off Same as Stator Phase Al
RTD #5 Description STATOR PHAS C1 User defined, Up to 15 Characters
Stator Phase C1 Alarm Level Off 0-240°C (32-464 °F), Off
Stator Phase C1 Trip Level Off 0-240°C (32-464 °F), Off
Stator Phase C2 Type Off Same as Stator Phase Al
RTD #6 Description STATOR PHAS C2 User defined, Up to 15 Characters
Stator Phase C2 Alarm Level Off 0-240°C (32-464 °F), Off
Stator Phase C2 Trip Level Off 0-240°C (32-464 °F), Off
End Bearing Type Off Same as Stator Al
RTD #7 Description END BEARING User defined, Up to 15 Characters
End Bearing Alarm Level Off 0-240°C (32-464 °F), Off
End Bearing Trip Level Off 0-240°C (32-464 °F), Off
Shaft Bearing Type Off Same as Stator Phase Al
RTD #8 Description SHAFT BEARING User defined, Up to 15 Characters
Shaft Bearing Alarm Level Off 0-240°C (32-464 °F), Off
Shaft Bearing Trip Level Off 0-240°C (32-464 °F), Off
RTD #9 Type Off Same as Stator Phase Al
RTD #9 Description <User defined > User defined, Up to 15 Characters
RTD #9 Alarm Level Off 0-240°C (32-464 °F), Off
RTD #9 Trip Level Off 0-240°C (32-464 °F), Off
RTD #10 Type Off Same as Stator Phase Al
RTD #10 Description <User defined > User defined, Up to 15 Characters
RTD #10 Alarm Level Off 0-240°C (32-464 °F), Off
RTD #10 Trip Level Off 0-240°C (32-464 °F), Off
RTD #11 Type Off Same as Stator Phase Al
RTD #11 Description <User defined > User defined, Up to 15 Characters
RTD #11 Alarm Level Off 0-240°C (32-464 °F), Off
RTD #11 Trip Level Off 0-240°C (32-464 °F), Off
RTD #12 Type Off Same as Stator Phase Al
RTD #12 Description <User defined > User defined, Up to 15 Characters
RTD #12 Alarm Level Off 0-240°C (32-464 °F), Off
RTD #12 Trip Level Off 0-240°C (32-464 °F), Off
RTD Trip Delay 10 sec 1-60 sec
RTD Alarm Delay 5sec 1-60 sec
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Table 32: Password level Configuration setpoint page 10)

Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 10 Level 3 Set Level 2 Password 100 000-999 Three Digits ~ SP10.1
Password Password Set Level 3 Password 1000 0000-9999 Four Digits ~ SP10.2
Table 33: Communications configuration (setpoint page 11)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 11 Level 3 Set Front Baud Rate 9.6 KB/sec 2.4,4.8,9.6,19.2,38.4 KB/sec SP11.1
Communica-  Password Set Modbus Baud Rate 9.6 KB/sec 2.4,4.8,9.6,19.2,38.4 KB/sec  SP11.2
tions
Modbus Address Number 247 1-247  SP11.3
Set Access Code 1 1-999 SP11.4
Set Link Baud Rate 38.4 KB/sec 2.4,4.8,9.6,19.2,38.4 KB/sec SP11.5
Remote Start/Stop Disabled Enabled or Disabled SP11.6
Table 34: System (setpoint page 12)
Setpoint Security Factory Setting
Page Level Description Default Range Section
Page 12 Level 3 Default Display Screen SP12.1
System Password Metering Data Page # 1 Enter Metering Page (1-4)
Setpoints Protected - -
Metering Data Screen # 1 Enter Metering Screen
Page 1 (1-10)
Page 2 (1-11)
Page 3 (1-29)
Page 4 (1-6)
Alarms SP12.2
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 SP12.3
Cold Stall Time O/L Class O/L Class (5-30) or 4-40 second time
delay
Hot Stall Time 1 0O/L Class ¥ O/L Class, 4-40 sec
Stopped Cool Down Time 30 Min 10-300 Min
Running 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 10-90°C
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 Disabled Enabled or Disabled
Use Calculated K or Assign 7 1-50, On
Press Enter to Clr Thermal Register SP12.4
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Table 35: Calibration and service (setpoint page 13)

37

Setpoint Security
Page Level Description Factory Setting Default Range Section
Page 13 Factory Use Set Date and Time FACTORY SET; SP13.1
Calibration & Only (DDMMYY:HHMM) #it ) #it [ HE H#H B
Service Enter Date (DDMMYYYY) FACTORY SET; D=1-31, M=1-12,Y=1970-2069
#it [ ##t ) #Hi#y
Enter Time (HH:MM) FACTORY SET; H=00-23, M=0-59
Hit HH
Model # FACTORY SET; Display Only, Cannot be changed  SP13.2
Firmware REV. # HHHIHS HHHIERH
Press Enter to Access Available to Qualified Factory Personnel  SP13.3

Factory Settings

Setpoints menu and parameter
explanation (SP1 - SP13)

SP.1 Basic Configuration (Setpoint Page 1)
In Setpoint Page 1, is used to setup basic nameplate

data of the motor.

MENU

PAGE 1

BASIC CONFIGURATION

MOTOR FULL LOAD AMPS

€ . 100AMPS

[

SERVICE FACTOR

:1.15 X FLA

OVERLOAD
CLASS: 10

NEMA
DESIGN: B

INSULATION
CLASS: F

!
!
!
!

LINE VOLTAGE

INPUT: 4160

VOLTS*

[

LINE FREQUENCY

HZ: 60

MOTOR FULL LOAD AMPS

€ 2ND : 100AMPS

Range:

Range:

Range:

Range:

Range:

Range:

1.00-1.30
Increments of 0.01

5-30
Increments of 5

100-20,000
*Model dependent

50-60
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SP1.1 Motor Full Load Amps (FLA):

Allows the user to enter the motor’s FLA rating. Range
of adjustment is 50-100% (less programmed service
factor).

SP1.2 Service Factor:

Sets the pickup point on the overload curve as defined
by the programmed motor full load current. Ex: If the
motor FLA is 100 and the service factoris 1.15, the
overload pickup point will be 115 Amps.

SP1.3 Overload Class:

Choose the motor protection overload class, range
from 5-30. Ex: Overload Class 10 will trip in 10 seconds
at six times Motor FLA.

1x10*

1000

\\\N

\
ILN\N\N

11\

/ L

A\

100 \ &\E

‘\ AN ‘\\ -
S
AN <~
AN <~
AN
N
\\
10 [~
1
0 1 2 3 4 5 6 7 8
M FLA

SP1.4 NEMA design:
The motor design maximum allowed slip (Select from
Class A through F).

SP1.5 Insulation Class:
The motor insulation temperature class (Select A, B, C,
E,F,G,H,K,NorS).

SP1.6 Line Voltage Input:
Applied Voltage.

SP1.7 Line Frequency:
The user may choose either 50 Hz or 60 Hz.

Overload Class 30
Overload Class 25
Overload Class 20
Overload Class 15

Overload Class 10

Overload Class 5



Options: Jog, Start
Ramp 1, Start Ramp 2,
Dual Ramp, Custom Accal
Curve, Start Disabled
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SP.2 Starter Configuration (Setpoint Page 2)
Provides multiple choices for starting ramps that can
be selected for particular loads and applications.

MENU

PAGE 2

STARTER CONFIGURATION

!

START CONTROL MODE
: START RAMP 1
N

y
JOG VOLTAGE
:30%

Range: 5-75% or

Off Increments of 5

N

\4
START RAMP #1 TYPE
: VOLTAGE

Options: Voltage, N
Current, or Off
WV
START RAMP #1

: DISABLED

Options: Voltage,
Power, or Off

INITIAL VOLTAGE

#2: 60%
Range: Voltage or N
Disabled
4
RAMP TIME
#2: 10 SEC.
Range: Enabled or N
Disabled
y

CURRENT LIMIT
#2: 350% FLA

Range: 1-1000 SEc. ‘PN
Increments of 10

y

INITIAL VOLTAGE

#2: 60%

Range: 1-30 SEC., Off /M
Increments of 1

RAMP TIME
#2: 10 SEC.

Range: 1-30 SEC., Off /M
Increments of 1

y
CURRENT LIMIT
#2: 350% FLA

Range: 90-300%.
Increments of 1

If Voltage is selected these
screens will appear

If Current is selected these

screens will appear

¥

INITIAL VOLTAGE
#1: 20%

Range: 0-100% or

Increments of 1
RAMP TIME
#1: 10 SEC.

Range: 1-120 SEC.
Increments of 1
CURRENT LIMIT

#1: 350% FLA

Range: 200-500%
Increments of 10

or ¢
INITIAL VOLTAGE
#1: 200%

Range: 0-300% or
Increments of 1
RAMP TIME
#1: 10 SEC.

Range: 1-120 SEC.
Increments of 1
CURRENT LIMIT

#1: 350% FLA

Range: 200-500%
Increments of 10

#2: 350% FLA

Range: 200-500%
Increments of 10

& KICK START VOLTAGE

&

: 65%
Range: 10-100%
Increments of 5
— KICK START TIME
: 0.50 SEC.

Range: 0.10-2.00 SE
Increments of 0.10
| START DECEL VOLTAGE
: 100%

Range: 10-100%
Increments of 5

STOP DECELERATION
VOLTAGE: 30%

Range: 0-100% SEC
Increments of 1

| DECELERATION
TIME: 5 SEC.

Range: 1-60 SEC.
Increments of 1

N Il N%

INITIAL VOLTAGE INITIAL VOLTAGE
#2: 60% #2: 20%
Range: 0-100% Range: 0-100%
Increments of 1 Increments of 1

RAMP TIME RAMP TIME
#2:10 SEC. #2:10 SEC.
Range: 1-120 SEC. Range: 1-120 SEC.
Increments of 1 Increments of 1
CURRENT LIMIT CURRENT LIMIT

#2: 80% FLA

Range: 0-300%
Increments of 10

If Power is selected these

screens will appear
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10 Figure SP2.3
Example of Switching
from Jog to Start Ramp
#1 Type: Voltage

MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

SP2 Starter Configuration (Setpoint Page 2) Menu
Navigation

SP2.1 Start Control Mode: Dual Ramp, Custom Accel
Curve, Jog Voltage, Start Ramp 1, Start Ramp 2.

Dual Ramp: The dual ramp mode works in conjunc-
tion with External Input #3. This allows the user to
switch between the two start ramps without having
to reconfigure the start mode. (For details on
configuring External Input #3 for DUAL RAMP see
Setpoint Page 6.)

Custom Accel Curve: Allows the user to custom
design the acceleration start curve to the applica-
tion. (See Setpoint page 7 for configuration setup.)

NOTE: IF CUSTOM ACCEL CURVE HAS NOT BEEN
ENABLED IN SETPOINT PAGE 7, THE SOFT STARTER
WILL IGNORE THE START CONTROL MODE AND
READ THIS SETPOINT AS DISABLED.

SP2.2 Jog Voltage: The voltage level necessary to
cause the motor to slowly rotate.

SP2.3 Start Ramp 1 Type: The ramp type can be setup
for either Voltage or Current. If Voltage is selected,
initial voltage, ramp time and current limit are adjust-
able. If Current is selected, initial current, ramp time
and maximum current are adjustable.

Start Ramp 1 Type: Voltage

- Voltage Ramping is the most reliable starting
method, because the starter will eventually reach an
output voltage high enough to draw full current and
develop full torque. This method is useful for appli-
cations where the load conditions change frequently
and where different levels of torque are required.
Typical applications include material handling
conveyors, positive displacement pumps and drum
mixers. Voltage is increased from a starting point,
(Initial Torque) to full voltage over an adjustable
period of time (Ramp Time). To achieve Voltage
Ramping, select VOLTAGE for the START RAMP #1
TYPE Setpoint and set CURRENT LIMIT #1 Setpoint
to 500% (The maximum setting). Since this is
essentially Locked Rotor Current on most motors,
there is little or no Current Limit effect on the Ramp
profile.

Voltage

Jog Voltage Setting

Ramp 1 =Voltage

New Start

l/ Command
\ 10

Jog Button Held Start Control Mode

Setpoint changed from Jog
to Start Ramp #1 Type: Voltage

Voltage Ramping with Current Limit is the most
used curve and is similar to voltage ramping how-
ever, it adds an adjustable maximum current output.
Voltage is increased gradually until the setting of the
Maximum Current Limit Setpoint is reached. The
output is held at this level until the motor acceler-
ates to full speed. This may be necessary in applica-
tions where the electrical power is limited. Typical
applications include portable or emergency genera-
tor supplies, utility power near the end of a trans-
mission line and utility starting power demand
restrictions.

NOTE: USING CURRENT LIMIT WILL OVERRIDE THE RAMP
TIME SETTING IF NECESSARY, SO USE THIS FEATURE
WHEN ACCELERATION TIME IS NOT CRITICAL.

To set Voltage Ramping with Current Limit, select
VOLTAGE for the START RAMP #1 Setpoint and set
CURRENT LIMIT #1 Setpoint to a desired lower setting,
as determined by your application requirements.

Start Ramp 1 Type: Current

Current Ramping (Closed Loop Torque Ramping)
This method is used for smooth linear increase of
output torque. This ramp is only used on some
conveyor systems (long haul or down hill). For other
applications, use Voltage Ramp or a custom Accel
curve. Output voltage is constantly updated to
provide the linear current ramp, and therefore the
available torque is maximized at any given speed.
This is for applications where rapid changes in
torque may result in load damage or equipment
changes. Typical applications include overland
conveyors if belt stretching occurs; fans and mixers
if blade warping is a problem; and material handling
systems if stacked products fall over or break.

This feature can be used with or without the Maxi-
mum Current Limit setting. To achieve Current
Ramping select CURRENT for START RAMP #1 TYPE
Setpoint and set the MAXIMUM CURRENT #1 Set-
point to the desired level.
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« Current Limit Only (Current Step) uses the Current
Limit feature exclusively.
This method of starting eliminates the Soft Start
voltage/current ramp and instead, maximizes the
effective application of motor torque within the
limits of the motor. In this mode, Setpoint RAMP
TIME #1is set to minimum so that the output current
jumps to the current limit setting immediately.
Typically used with a limited power supply when
starting a difficult load such as a centrifuge or a
deep well pump, when the motor capacity is barely
adequate (stall condition or overloading occurs) or if
other starting modes fail. Since ramp times are set
to minimum, START RAMP #1 TYPE is set to either
VOLTAGE or CURRENT.
Initial Torque (Initial Voltage #1 or
Initial Current #1)
Sets the initial start point of either Voltage Ramp or
the Current Ramp. Every load requires some amount
of torque to start from a standstill. It is inefficient to
begin ramping the motor from zero every time, since
between zero and the WK2 break-away torque level,
no work is being performed. The initial torque level
should be set to provide enough torque to start
rotating the motor shaft, enabling a Soft Start and
preventing torque shock damage. Setting this start
point too high will not damage the starter, but may
reduce or eliminate the soft start effect.
Ramp Time #1
Sets the maximum allowable time for ramping the
initial voltage, current (torque) or power setting to
either of the following:
- The Current Limit setting when the motor is still
accelerating.
- Full output voltage if the Current Limit is set to
maximum.
- kw if Power Ramp is selected.
Increasing the ramp time softens the start process
by gradually increasing the voltage, current or
power. Ideally, the ramp time should be set for the
longest amount of time the application will allow
(without stalling the motor). Some applications
require a short ramp time due to the mechanics of
the system. (i.e. centrifugal pumps, because pump
problems can occur due to insufficient torque).
Current Limit
Sets the maximum motor current the starter will
allow during the acceleration. As the motor begins
to ramp, the Current Limit feature sets a maximum
at which the current draw is held. Current Limit
remains in effect until the following occurs:
1.The motor reaches full speed (Detected by the At-
Speed detection circuit) or;
2.The Overload Protection trips on Motor Thermal
Overload. Once the motor reaches full speed, the
Current Limit feature becomes inactive. In the Volt-
age Ramp Profile, the voltage output is increased

41

until it reaches the Current Limit. Ramp time is the
maximum amount of time it takes for the voltage
to increase until the Current Limit setting takes
over. The Current Ramp profile varies the output
voltage to provide a linear increase in current up to
the Maximum Current Setpoint value. A closed
loop feedback of motor current maintains the Cur-
rent Ramp profile

SP2.4 Start Ramp 2 Type: Please refer to Ramp 1
settings for Ramp 2 Type: Voltage selection.

Start Ramp 2: Power

The Power Ramp feature has three programmable set

points, Initial Power, Ramp Time and Maximum Power.

« The Initial Power set point allows the user to define
an initial KW (motor power) value that will be applied
to the motor when the start sequence is begun. It
has a range of 0-100% and a default value of 20%.

/N\ CAUTION

It is recommended to use the power ramp on a
loaded motor! Using the power ramp on an

unloaded motor may result in shorter than antici-
pated acceleration times.

The Ramp Time set point functions as all other ramp
time set points and allows the user to define a time
period during which the applied KW (motor power)
will be increased linearly to the Maximum Power
value set point. The adjustment range is 1 to 120
seconds. Once the Power Limit value is reached, the
system enters a constant power mode that regu-
lates the applied motor power until the motor
reaches full speed.

« The Maximum Power set point has an adjustment
range of 0-300% and a default value of 80%.

Power Ramp Calculations: The basic motor power
value is derived from the line voltage and motor FLA,
using a unity power factor as a default. This allows for
approximation of the motor power rating without any
other input data. During the Power Ramp process, the
RMS line voltage, RMS motor current and power factor
are measured on a cycle by cycle basis and applied to
the Power Ramp algorithm. The CPU then calculates
the True RMS motor power and will control the SCR
firing to deliver the programmed power ramp values
to the motor.
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11 Figure SP2.4
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N
Maximum Power

Initail Power

A\ 4

Power Ramp t
11

Initial Power: The Initial power set point allows the
user to define an initial KW (motor power) value that
will be applied to the motor at the beginning of the
start sequence.

Ramp Time #2: See Ramp Time #1 for description
Maximum Power: Sets the maximum motor power
the starter will allow during the acceleration. As the
motor begins to ramp, the “Maximum Power” sets a
limit.

SP2.5 Kick Start: Used as an initial energy burst in

applications with high friction loads.

- Kick Start Voltage: The initial voltage (as a percent
of full voltage value) that is needed to start the
motor. (i.e. Breakaway or Initial Torque.)

« Kick Start Time: The time the initial torque boost is
applied.

SP2.6 Deceleration: Allows the motor to gradually
come to a soft stop.

Start Deceleration Voltage: Upon receiving a STOP
command the output voltage initially drops to this
voltage. (Represented as a percent of voltage value.)
Stop Deceleration Voltage: The drop-off point of
the deceleration ramp. (Percent of voltage value.)
The point at which the unit output drops to zero to
end the deceleration.

Deceleration Time: The time to get to the stop
Deceleration Voltage Set point value.

SP2.7 Timed Output: Used with an AUX (5-8) relay.
When enabled, and upon a start command, it waits
until the programmed time plus the run delayed time
has expired. The relay energizes and remains so until a
stop command is received. It de-energizes upon
receiving a stop command.

SP2.8 Run Delay Time: Can be used with an AUX (5-8)
relay. The delay timer begins upon receipt of the start
command. The relay will then drop out when the time
has expired.

SP2.9 At Speed Delay Time: Used with the AUX 4 relay,
it energizes when the motor reaches At Speed and the
programmed delay time has expired. The relay re-
mains energized until a stop command has been
received.
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SP.3 Phase & Ground Settings
(Setpoint Page 3)
(Security Level 2)

SP3.1Imbalance Alarm Level: This is an

advance warning of a phase imbalance

problem. The problem may not be a fault in

the motor, but merely caused by imbal-

anced voltages.

- Imbalance Alarm Delay: The amount of
time the imbalance condition must exist
before an alarm occurs.

SP3.2 Imbalance Trip Level: This will trip

the motor on excessive phase imbalance.

The trip level should be programmed to a

higher value than the alarm level.

- Imbalance Trip Delay: The amount of
time the imbalance condition must exist
before a trip will occur.

SP3.3 Undercurrent Alarm Level: Typically

used to warn of possible load loss, a

coupling break or other mechanical

problems.

» Undercurrent Alarm Delay: The amount
of time the undercurrent condition must
exist before an alarm will occur.

SP3.4 Overcurrent Alarm Level: Typically

used to indicate when the motor is over-

loaded. This feature can be used to either

stop the feed to the equipment or warn

operators of an overload condition.

- Overcurrent Alarm Delay: The amount of
time the overcurrent condition must
exist before an alarm will occur.

SP3.5 Overcurrent Trip Level: Typically

used to indicate the motor is severely

overloaded and at which point a trip

occurs.

- Overcurrent Trip Delay: The amount of
time the overcurrent condition must
exist before a trip will occur.

PAGE 3

PHASE & GROUND SETTINGS

N

y
IMBALANCE ALARM
LEVEL: 15% FLA

Range: 5-30%, Off N
Increments of 1

IMBALANCE TRIP
LEVEL: 20% FLA

Range: 5-30%, Off N
Increments of 1

y
UNDERCURRENT ALARM
LEVEL: OFF

Range: 10-90%, Off

Increments of 1
OVERCURRENT ALARM
LEVEL: OFF

Range: 100-300%, Off

Increments of 1
OVERCURRENT TRIP
LEVEL: OFF

Range: 100-300%, Off
Increments of 1

PHASE ROTATION
DETECTION: ABC

Range: ABC, ACB

or Disabled
GROUND FAULT ALARM
LEVEL: OFF

Range: 5-90%, Off N

Increments of 1
WV

GROUND FAULT LOSET
TRIP LEVEL: OFF
Range: 5-90%, Off N

Increments of 1
WV

GROUND FAULT HISET
TRIP LEVEL: OFF

Range: 5-90%, Off N
Increments of 1

WV
OVERVOLTAGE ALARM
LEVEL: OFF
Range: 5-30%, Off
Increments of 1

OVERVOLTAGE TRIP
LEVEL: 10%

Range: 5-30%, Off

Increments of 1
UNDERVOLTAGE ALARM
LEVEL: OFF

Range: 5-30%, Off

Increments of 1
UNDERVOLTAGE TRIP
LEVEL: 15%

Range: 5-30%, Off
Increments of 1

VAN IMBALANCE ALARM
DELAY: 1.5 SEC.

Range:1.0-20.0 SEC.
Increments of 0.1
PAN IMBALANCE TRIP
DELAY: 2.0 SEC.

Range:1.0-20.0 SEC.

Increments of 0.1
UNDERCURRENT ALARM
DELAY: 2.0 SEC.

Range: 1.0-60.0 SEC.
Increments of 0.1
VAN OVERCURRENT ALARM
DELAY: 2.0 SEC.

Range:1.0-20.0 SEC.
Increments of 0.1

VAN OVERCURRENT TRIP
DELAY: 2.0 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1
VAN PHASE ROTATION TRIP
DELAY: 1.0 SEC.

Range:1.0-20.0 SEC.
Increments of 0.1
VAN GROUND FAULT ALARM
DELAY: 0.1 SEC.

Range: 1.0-20.0 SEC. N
Increments of 0.1

\v4

\Z
VAN GROUND FAULT LOSET
DELAY: 20.0 SEC.
Range: 1.0-20.0 SEC. N

Increments of 0.1
WV

VAN GROUND FAULT HISET
TRIP DELAY: 0.250 SEC.

Range: 0.008-0.250 sSECc. P
Increments of 0.002

N\ 4
VAN OVERVOLTAGE ALARM
DELAY: 1.0 SEC.

Range:1.0-30.0 SEC.
Increments of 0.1
PN OVERVOLTAGE TRIP
DELAY: 2.0 SEC.

Range:1.0-20.0 SEC.
Increments of 0.1
V2N UNDERVOLTAGE ALARM
DELAY: 1.0 SEC.

Range:1.0-30.0 SEC.
Increments of 0.1
V2N UNDERVOLTAGE TRIP
DELAY: 2.0 SEC.

Range:1.0-30.0 SEC.
Increments of 0.1

Continued: Next Page
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12 Figure SP3.5
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Continued: From Previous Page

[

LINE FREQUENCY TRIP

WINDOW: DISABLED

Range: 0-6, Disabled
Increments of 1

POWER FACTOR LEAD

P/F ALARM: OFF

Range: -0.01-1.00%, Off
Increments of 0.01

POWER FACTOR LEAD

P/F TRIP: OFF

Range: -0.01-1.00%, Off
Increments of 0.01
A\ %4

POWER FACTOR LAG
P/F ALARM: OFF
Range: -0.01-1.00%, off /M

Increments of 0.01
N

POWER FACTOR LAG
P/F TRIP: OFF

Range: ABC, ACB or
Disabled

POWER DEMAND

PERIOD: 10 MINUTES

Range: 1-60 Min. /

Increments of 1
N

KW DEMAND ALARM
PICKUP: OFF KW

Range: Off , 1-100000
Increments of 1

/]

N
KVA DEMAND ALARM
PICKUP: OFF KVA

Range: Off , 1-100000 N
Increments of 1
N

KVAR DEMAND ALARM

PICKUP: OFF KVAR

Range: Off , 1-100000 N
Increments of 1

N

AMPS DEMAND ALARM

PICKUP: OFF AMPS

Range: Off , 1-100000
Increments of 1

[

VAN LINE FREQUENCY TRIP
DELAY: 1.0 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

VAN P/F LEAD ALARM
DELAY: 1.0 SEC.

Range: 1-120 SEC.

Increments of 1

PAN P/F LEAD TRIP
DELAY: 1.0 SEC.

Range: 1-120 SEC.
Increments of 1

PN P/F LAG ALARM
DELAY: 1.0 SEC.

Range: 1-120 SEC.
Increments of 1

PN P/F LAG TRIP
DELAY: 1.0 SEC.

Range: 1-120 SEC.
Increments of 1

Current

Trip Delay Time
Overcurrent Trip
Setting 250% FLA

! [

' [

Current Level I\ I |

Running Under Load | I
aNormal Load Jumb |

\ |

v

Time — > Trip 12

SP3.6 Phase Loss Trip: When enabled, the
Soft

Starter will trip the motor off-line upon a

loss of phase power.

- Phase Loss Trip Delay: The amount of
time the phase loss condition must exist
before a trip will occur.

SP3.7 Phase Rotation Detection: The soft
starter is continuously monitoring the
phase rotation. Upon a start command, a
trip will occur if it detects a change in the
phase rotation.

- Phase Rotation: There are two possible
phase rotation options: ABC or ACB. This
Setpoint monitors the wiring to ensure
that the phase rotation is correct. To
view the present phase rotation, go to
Metering Pagel, screen number 4.

SP3.8 *Ground Fault Alarm: Typically used

to warn of low level ground current leakage

« Ground Fault Alarm Delay: The amount of
time that the ground fault condition
must exist before an alarm will occur.

SP3.9 *Ground Fault Loset Trip Level:
Typically used to trip the motor on a low
level of ground current leakage. This
Setpoint is intended to detect high imped-
ance faults.

» Ground Fault Loset Trip Delay: The
amount of time that the ground fault
condition must exist before a trip will
occur.

* Ground Fault Option must be installed

SP3.10 *Ground Fault Hiset Trip Level:
Used to trip the motor (within millisec-
onds) upon detecting a high level of
ground current leakage. This Setpoint is
intended to detect low impedance faults.
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« *Ground Fault Hiset Trip Delay: The amount of time
that the ground fault condition must exist before a
trip will occur.

SP3.11 Overvoltage Alarm Level: Typically used to

indicate when the line voltage is too high. This is an

alarm level.

- Overvoltage Alarm Delay: The amount of time that
the overvoltage condition must exist before an
alarm occurs.

SP3.12 Overvoltage Trip Level: Typically used to

indicate that the line voltage is too high and at which

point a trip occurs

- Overvoltage Trip Delay: The amount of time that the
overvoltage condition must exist before a trip will
occur.

SP3.13 Undervoltage Alarm Level: Typically used to

indicate when the line voltage is too low. This is an

alarm level.

- Undervoltage Alarm Delay: The amount of time that
the undervoltage condition must exist before an
alarm occurs.

SP3.14 Undervoltage Trip Level: Typically used to

indicate that the line voltage is too low at which point

a trip occurs.

- Undervoltage Trip Delay: The amount of time that
the undervoltage condition must exist before a trip
occurs.

SP3.15 Line Frequency Trip Window: The acceptable

amount of drift above or below the line frequency (Hz)

before a trip is generated.

- Line Frequency Trip Delay: The amount of time that
the frequency drift condition must exist beyond the
window before a trip occurs.

SP3.16 Power Factor Lead Alarm: Typically used to

indicate a leading power factor.

- Power Factor Lead Alarm Delay: The amount of time
that the power factor lead condition must exist
beyond the window before an alarm occurs.

SP3.17 Power Factor Lead Trip: The acceptable

amount of power factor lead before a trip is

generated.

- Power Factor Lead Trip Delay: The amount of time
that the power factor lead condition must exist
beyond the window before a trip will occur.

SP3.18 Power Factor Lag Alarm: Typically used to
indicate a lagging power factor.
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- Power Factor Lag Alarm Delay: The amount of time
that the power factor lagging condition must exist
beyond the window before an alarm occurs.

SP3.19 Power Factor Lag Trip: The acceptable mount

of power factor lag before a trip is generated.

- Power Factor Lag Trip Delay: The amount of time
that the power factor lag condition must exist
beyond the window before a trip will occur.

SP3.20 Power Demand Period: The soft starter
monitors the demand of the motor based on several
parameters (current, kW, kVAR, kVA). Monitoring the
demand of the motor assist in the energy manage-
ment program where processes can be altered or
scheduled to reduce overall demand. Demand is
calculated by taking samples of the output current,
kW, kVAR and kVA over a period of time, then averaged
and stored into memory.
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SP.4 Relay Assignment (Setpoint Page 4)

(Security Level 2)

MENU

(DOWN ARROW
3 TIMES)

PAGE 4
Relay Assignment

Range: TRIP (AUX1),
ALARM(AUX2), AUX3, AUX4
O/L TRIP
1ST: TRIP ONLY

1/B TRIP

1ST: TRIP

S/C TRIP

1ST: TRIP ONLY
OVERCURRENT TRIP
1ST: TRIP

STATOR RTD TRIP
1ST: NONE

NON-STATOR RTD TRIP
1ST: NONE

G/F HI SET TRIP

1ST: TRIP

G/F LO SET TRIP
1ST: TRIP

PHASE LOSS TRIP
1ST: TRIP

ACCEL TIME TRIP
1ST: TRIP ONLY

START CURVE TRIP
1ST: TRIP ONLY

OVER FREQUENCY TRIP
1ST: TRIP

UNDER FREQUENCY TRIP
1ST: TRIP

I*I*T START CURVE
1ST: TRIP

LEARNED START CURVEL

1ST: TRIP
L |

PHASE REVERSAL MOTOR RUNNING
1ST: TRIP 1ST: AUX3
OVERVOLTAGE TRIP~ UB ALARM

1ST: TRIP 1ST: ALARM
UNDERVOLTAGE TRIP STATOR RTD ALARM
1ST: TRIP 1ST: NONE

POWER FACTOR TRIP NON-STATOR RTD ALARM
1ST: NONE 1ST: NONE

TACH ACCEL TRIP RTD FAILURE ALARM
1ST: NONE 1ST: NONE

INHIBITS TRIP SELF-TEST FAIL

1ST: ALARM 1ST: TRIP

SHUNT TRIP THERMAL REGISTER
1ST: TRIP 1ST: ALARM

BYPASS DISCREPANCY UN ALARM

1ST: NONE 1ST: ALARM

LOW CONTROL VOLTAGE ON ALARM

1ST: TRIP ONLY 1ST: ALARM

TCB FAULT POWER FACTOR ALARM
1ST: TRIP 1ST: NONE

EXTERNAL INPUT#2 KW DEMAND ALARM
1ST: NONE 1ST: NONE

DUAL RAMP KVA DEMAND ALARM
1ST: NONE 1ST: NONE
THERMOSTAT KVAR DEMAND ALARM
1ST: TRIP 1ST: NONE
O0/LWARNING AMPS DEMAND ALARM
1ST: ALARM 1ST: NONE
OVERCURRENTALARM TIMED OUTPUT

1ST: ALARM 1ST: NONE

SCR FAIL SHUNT ALARM RUN DELAY TIME

1ST: NONE 1ST: NONE

GROUND FAULT ALARM AT SPEED

1ST: ALARM 1ST: AUX4

¢

UNDERCURRENT ALARM

1ST: NONE
L
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SP.4 Relay Assignment (Setpoint Page 4) - Continued ~ Relay Assignments

. Functions 1st 2nd 3rd
(Security Level 2)
ALARM
OVERCURRENT ALARM (AUX2) NONE NONE
All of the protective functions of the soft starter are SCR FAIL SHUNT ALARM
user programmable to an output relay. The factory will  ALARM (AUX2) NONE NONE
ship with all tripping functions assigned to TRIP GROUND FAULT ALARM
. ALARM(L AUX2 NONE NONE
(AUX1) relay, and all alarm functions to ALARM (AUX2) ) ( )
| UNDERCURRENT
relay. ALARM NONE NONE NONE
MOTOR RUNNING AUX3 NONE NONE
NOTE: AUX1-4 ARE FACTORY SET AND ALARM
SHOULD NOT BE CHANGED. IMBALANCE ALARM (AUX2) NONE NONE
STATOR RTD ALARM NONE NONE NONE
SP4.1 The following is a list of all the user NON-STATORRTD
programmable functions. ALARM NONE NONE NONE
NOTE: THE 15T RELAY ASSIGNMENTS ARE FACTORY RTD FAILURE ALARM NONE NONE NONE
DEFAULTS AND SHOULD NOT BE CHANGED. SELF TEST FAIL TRIP (AUX1) NONE NONE
ALARM
THERMAL REGISTER (AUX2) NONE NONE
— ALARM
Table 36 U/V ALARM (AUX2) NONE NONE
ALARM
Relay Assignments O/V ALARM (AUX2) NONE NONE
Functions 1st 2nd 3rd POWER FACTOR
OVERLOAD TRIP TRIP ONLY NONE NONE  ALARM NONE NONE NONE
IMBALANCE TRIP TRIP (AUX1) NONE NONE KW DEMAND ALARM NONE NONE NONE
SHORT CIRCUIT TRIP TRIP ONLY NONE NONE  KVA DEMAND ALARM NONE NONE NONE
OVERCURRENT TRIP TRIP (AUX1) NONE NONE  KVARDEMAND ALARM NONE NONE NONE
STATOR RTD TRIP NONE NONE NONE  AMPS DEMAND ALARM NONE NONE NONE
NON-STATORRTD TRIP NONE NONE NONE  TIMED OUTPUT NONE NONE NONE
GROUND FAULT HI SET RUN DELAY TIME NONE NONE NONE
TRIP() TRIP (AUX1) NONE NONE AT spEED AUXA NONE NONE
GROUND FAULT LO
SET TRIP(L) TRIP (AUX1) NONE NONE (1) Ground fault option must be installed
PHASE LOSS TRIP TRIP (AUX1) NONE NONE
ACCEL TIME TRIP TRIP ONLY NONE NONE
START CURVE TRIP TRIP ONLY NONE NONE
OVER FREQUENCY
TRIP TRIP (AUX1) NONE NONE
UNDER FREQUENCY
TRIP TRIP (AUX1) NONE NONE
1*I*T START CURVE TRIP (AUX1) NONE NONE
LEARNED START
CURVE TRIP (AUX1) NONE NONE
PHASE REVERSAL TRIP (AUX1) NONE NONE
OVERVOLTAGE TRIP TRIP (AUX1) NONE NONE
UNDERVOLTAGE TRIP  TRIP (AUX1) NONE NONE
POWER FACTOR TRIP NONE NONE NONE
TACH ACCEL TRIP NONE NONE NONE
ALARM
INHIBITS TRIP (AUX2) NONE NONE
SHUNT TRIP TRIP ONLY NONE NONE
BYPASS DISCREPANCY TRIP ONLY NONE NONE
LOW CONTROL
VOLTAGE TRIP ONLY NONE NONE
TCB FAULT /ESTOP TRIP (AUX1) NONE NONE
EXTERNAL INPUT 2 NONE NONE NONE
DUAL RAMP NONE NONE NONE
THERMOSTAT TRIP (AUX1) NONE NONE
ALARM

OVERLOAD WARNING (AUX2) NONE NONE
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SP.5 Relay Configuration (Setpoint Page 5)
(Security Level 2)

In Setpoint Page 5 the user can configure the four
output relays as either fail-safe or non fail-safe and
latching or non-latching.

SP5.1 When a relay has been configured for “Fail Safe”
and power is applied to the unit the relay will energize
and its contacts will change state. The relay will then
de-energize and its contacts revert back when an
event occurs of if power is removed.

MENU
(DOWN ARROW
4 TIMES)
\%
PAGE 5
RELAY CONFIGURATION
N

Option: Yes or No

4

TRIP (AUX1) RELAY
FAIL-SAFE: NO
N

y
ALARM (AUX2) RELAY
FAIL-SAFE: NO

AUX3 RELAY
FAIL-SAFE: NO

AUX4 RELAY

PN ALARM (AUX2) RELAY
LATCHED: NO

PN AUX3 RELAY
LATCHED: NO

NOTE: THE RELAYS IN THE SOFT STARTER WILL NOT
PREVENT A START SEQUENCE UNLESS THEY ARE
WIRED IN AS INTERLOCKS. IF POWER IS LOST, THE
MOTOR POWER IS ALSO LOST. DO NOT CHANGE THE
PROGRAMMING FOR AUX 1-4. THESE ARE FOR FACTORY
USE ONLY. AUX 5-8 ARE USER DEFINED OUTPUTS.

SP5.2 A relay configured as non-latching will reset
itself when the cause of the trip event is not continu-
ous. The TRIP (AUX1) relay should always be pro-
grammed for latching, because this trip should require
avisual inspection of the motor and starter before
issuing a manual reset to release the relay after a trip
has been stored.

PAN TRIP (AUX1) RELAY
LATCHED: YES

<N

N

<N

N

FAIL-SAFE: NO

AUX5 RELAY
FAIL-SAFE: NO

AUX6 RELAY
FAIL-SAFE: NO

AUX7 RELAY
FAIL-SAFE: NO

AUX8 RELAY
FAIL-SAFE: NO

S A e e R A

PAN AUX4 RELAY
LATCHED: NO

AUX5 RELAY
LATCHED: NO

PAN AUX6 RELAY
LATCHED: NO

PAN AUX7 RELAY
LATCHED: NO

PAN AUX8 RELAY
LATCHED: NO
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SP.6 User 1/0 Configuration (Setpoint Page 6)
(Security Level 2)

MENU
(DOWN ARROW
5 TIMES)
ENABLED
PAGE 6 MANUAL TACH SCALE
USER I/O CONFIGURATION 4.0 MA: O RPM
@ Range: 0-3600RPM

Increments of 5

TACHOMETER SCALE

SELECTION: DISABLED MANUAL TACH SCALE
Range: 0-3600 RPM / 20.0 MA: 2000 RPM
Increments of 5 Range: 0-3600RPM
Increments of 5
3 TACH RAMP TIME
: 20 SEC
Range: 1-120 SEC., Disabled
Increments of 1
3 TACH UNDERSPEED TRIP
N PT: 1650 RPM
TACHOMETER SCALE ¢ Range: 0-3600RPM
SELECTION: DISABLED Increments of 5
Option: Underspeed, T TACH OVERSPEED TRIP
Overspeed or Disable % PT: 1850 RPM
Range: 0-3600RPM
Increments of 5
3 TACH ACCEL TRIP
DELAY: 1 SEC
Range: 1-60 SEC.
Increments of 1
N
ANALOG OUTPUT #1 ¢ 3 ANALOG OUTPUT #1 ¢ 3 ANALOG OUTPUT #1
:RMS CURRENT 4MA: O 4MA: 0 20MA: 250
Range: N Range: 1-65535 Range: 1-65535
Analog Output Range Increments of 1 Increments of 1
RPM 0-3600
Hottest Bearing 0-200°C
Hottest Stator RTD 0-200°C
RMS Current 0-6500 A
% Motor Load 0-1000%
KW 0-30000 KW
OFF
Increments of 1
N
ANALOG OUTPUT #2 ¢ 3 ANALOG OUTPUT #2 ¢ 3 ANALOG OUTPUT #2
:% MOTOR LOAD 4MA: O 20MA: 1000
N Range: 1-65535 Range: 1-65535
Increments of 1 Increments of 1
N
USER PROGRAMMABLE
EXTERNAL INPUTS
N
N

Continue: on page 51
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The soft starter can be configured to accept a ta-
chometer feedback signal using the 4-20mA input.

SP6.1 The first screen of Setpoint page 6 is TACHOME-
TER SCALE SELECTION. When this is set to ENABLED,
the user will need to input the tachometer scale of the
4-20 mA input range.

Manual Tach Scale 4.0 mA: The unit is looking for an
RPM value to assign to the lowest point on the scale.
This Value should represent the motor at zero speed.
Manual Tach Scale 20.0 mA: The unit is looking for
an RPM value to assign to the highest point on the
scale. Thisvalue should represent the motor at full
speed.

SP6.2 Tach Accel Trip Mode Select: When enabled, the
underspeed or overspeed must be selected for the
Tach Accel Trip. If underspeed is selected, only the
Tach Underspeed Trip Point will be used. If overspeed
is selected, only the Tach Overspeed Trip Point will be
used.

Continue: from page 51 —>

Tach Inhibit Time: This is the duration of time
before the starter begins sampling the tachometer.
Tach Underspeed Trip: Defines the minimum motor
speed using the Tach feedback. When the under-
speed trip mode is enabled and the motor speed
falls below this level for the time specified by the
Tach Accel Trip Delay an underspeed trip occurs.
Tach Overspeed Trip: Defines the maximum allowed
motor speed using the Tach feedback. When the
overspeed trip mode is enabled and the motor

USER PROGRAMMABLE
EXTERNAL INPUTS

T

SELECT: ENABLED
Options: Enabled or
Disabled

N TWO SPEED
SELECT: DISABLED

Options: Enabled or
Disabled or Two Speed

DUAL RAMP
—

Options: Enabled or
Disabled or Dual Ramp

RN THERMOSTAT
SELECT: ENABLED

Options: Enabled or
Disabled or Thermostat

TCB FAULT / ESTOP
S /

SELECT: DUAL RAMP

NAME EXT

< INPUT #1 < TYPE: N.O.
N See Text for Instructions N Options: N.O. or N.C.
N y
NAME EXT TWO SPEED
< INPUT #2 < TYPE: N.O.
N See Text for Instructions N Options: N.O. or N.C.
N y
NAME EXT DUAL RAMP
< INPUT #3 < TYPE: N.O.
N See Text for Instructions N Options: N.O. or N.C.
N y
NAME EXT THERMOSTAT
N\ INPUT #4 < TYPE: N.C.

See Text for Instructions

TCB FAULT / ESTOP

Options: N.O. or N.C.

speed exceeds this level for the time specified by
the Tach Accel Trip Delay an overspeed trip occurs.

- Tach Accel Trip Delay: The duration of time that the
Tach Accel trip condition must persist before a trip
is generated.

SP6.3 The controller provides two 4-20 mA analog
outputs. Each analog output is independent of the
other and can be assigned to monitor different
functions. The available output ranges are; RPM,
Hottest Non-Stator (Bearing) RTD, Hottest Stator
RTD, RMS current, and % Motor Load.

« Analog Output #1 - Select a function from the
available five options to be transmitted from the
4-20 mA output.

NOTE: IF SELECTING RPM, THE TACHOMETER FEEDBACK
INPUT SIGNAL MUST BE PRESENT IN ORDER FOR THE
CONTROLLER TO GIVE PROPER OUTPUT. IF SELECTING
RTD, THE RTD OPTION MUST BE INSTALLED AND AN

RTD INPUT SIGNAL MUST BE PRESENT FOR A PROPER
OUTPUT TO BE GIVEN FROM THE ANALOG OUTPUT.

- Analog Output #1 (4 mA): Enter a value that the 4mA
level will represent for the selected function; typi-
cally this value should be 0.

- Analog Output #1 (20 mA): Enter a value that the
20mA level will represent for the selected function.

SP6.4 Analog Output #2 - All of the Setpoints and
setup screens for Analog Output #2 are the same as
those for Analog Output #1.

VAN TCB FAULT / ESTOP
TIME DELAY: 1 SEC.

N Range: 0-60 SEC.
Increments of 1

VAN TWO SPEED
TIME DELAY: O SEC.

N Range: 0-60 SEC.
Increments of 1

VAN DUAL RAMP
TIME DELAY: O SEC.

N Range: 0-60 SEC.
Increments of 1

PN THERMOSTAT
TIME DELAY: 1 SEC.

Range: 0-60 SEC.
Increments of 1
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SP6.5 User Programmable External Inputs: The
controller provides up to 4 digital external inputs
which are individually programmable. A description
name can be assigned to each individual input for easy
identification.

TCB FAULT / ESTOP: Factory programmed for TCB
Fault/ESTOP. Input and can be enabled or disabled.
TWO SPEED: Factory programmed for TWO SPEED.
Input and can be enabled, disabled or Two Speed.
External Input #3: The setup screens and Setpoints
for External Input #3 includes the option of being
configured for Dual Ramp. In Dual Ramp mode, the
initial contact setting is the same as the START
RAMP #1. Upon a change in input contact state, the
controller will switch over to START RAMP #2 and use
that setting for start control mode.

NOTE: THE START RAMP TYPES SHOULD ONLY BE SWITCHED
WHILE THE MOTOR IS STOPPED. IN SETPOINT PAGE 4

RELAY ASSIGNMENTS DO NOT ASSIGN ANY OUTPUT RELAY
TO THIS FUNCTION. THE CONTROLLER IS PROGRAMMED
WITH EXTERNAL INPUT #3 PROGRAMMED FOR DUAL
RAMP.IF IT IS NOT NEEDED, DISABLE THE DUAL RAMP.

51

- External Input #4: Thermostat input and can be
enabled, disabled or thermostat.

NOTE: IT ISRECOMMENDED THAT THIS FUNCTION
REMAIN ENABLED. IF THE THERMOSTAT
INDICATES AN OVER TEMPERATURE CONDITION,
THE CONTROLLER WILL TRIP THE MOTOR.

External Input #1, #2, #3, #4 Time Delay: Upon a
change in contact setting, the unit will wait the
programmed amount of time before generating an
output. If no delay is needed, then input O seconds.
The controller will post an event upon seeing a change
in state.

External Input #1, #2, #3, #4 Type: The external input
can be set as either a normally open or normally closed
contact.

Name Ext. Input #1, #2, #3, #4: The user can assign a
description name to the input. Up to 15 characters
including spaces can be used to assign the name.
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SP.7 Custom Acceleration Curve (Setpoint Page 7)
(Security Level 3)

SP7.1 Setpoint Page 7 allows the user to custom
design the acceleration curve (start curve) for a
specific application. The custom design setup allows
for up to three different curves in the soft starter.
Only one curve can be active (enabled) at any given
time. Each of the three curves allow for eight voltage
plotting points, with corresponding ramp times and a
current limit setting.

NOTE: EACH SUCCESSIVE VOLTAGE LEVEL MUST BE
PROGRAMMED TO A VOLTAGE LEVEL EQUAL TO OR
GREATER THAN THE PREVIOUS LEVEL. ALL EIGHT
VOLTAGE LEVELS MUST BE PROGRAMMED AND THE
EIGHTH LEVEL HAS BEEN PRESET AT 100%.

If Custom Accel Curve has been set to curve A,Bor C
on this page, the soft starter will override the Start
Control Mode selected in Setpoint Page 2, (even if
Start Control Mode in Setpoint Page 2 has not been
set to Custom Accel Curve).

MENU

(DOWN ARROW
6 TIMES)

PAGE 7
CUSTOM ACCELERATION CURVE
N

y
CUSTOM ACCEL CURVE
: DISABLED

Range: DISABLED, N
CURVEA, Bor C

3 CURVE A VOLTAGE
LEVEL 1: 25%

Range: 0-100%
Increments of 1

CURVE A RAMP
TIME 1: 2 SEC

Range: 0-60 SEC.
Increments of 1

|  CURVE A VOLTAGE
LEVEL 2: 30%

Range: 0-100%
Increments of 1

CURVE A RAMP

TIME 2: 2 SEC.

Range: 0-60 SEC.
Increments of 1

|  CURVE A VOLTAGE
LEVEL 3: 37%

Range: 0-100%
Increments of 1

CURVE A RAMP
TIME 3: 2 SEC.

Range: 0-60 SEC.
Increments of 1

CURVE A VOLTAGE
LEVEL 4: 45%

Range: 0-100%
Increments of 1

CURVE A RAMP
TIME 4: 2 SEC.

Range: 0-60 SEC.
Increments of 1

|  CURVE A VOLTAGE
LEVEL 5: 55%

Range: 0-100%
Increments of 1

CURVE A RAMP
TIME 5: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE A VOLTAGE
LEVEL 6: 67%

Range: 0-100%

CUSTOM CURVE A <

4
Continue: on next page

Increments of 1

CURVE A RAMP
TIME 6: 2 SEC.

Range: 0-60 SEC.
Increments of 1

CURVE A VOLTAGE
LEVEL 7: 82%

Range: 0-100%
Increments of 1

CURVE A RAMP
TIME 7: 2 SEC.

Range: 0-60 SEC.
Increments of 1
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Continue: from previous page

/

CUSTOM CURVE B

N

4
Continue: on next page

N

| CURVE A VOLTAGE
LEVEL 8: 100%

Range: 0-100%
Increments of 1

| CURVE A RAMP
TIME 8: 2 SEC

Range: 0-60 SEC.
Increments of 1

e

| CURVE A CURRENT
LIMIT: 350% FLA

Range: 200-500%
Increments of 10

- CURVE B VOLTAGE
LEVEL 1: 25%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 1: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 2: 30%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 2: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 3: 37%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 3: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 4: 45%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 4: 2 SEC.

Range: 0-60 SEC.
Increments of 1

__ CURVE A VOLTAGE
LEVEL 5: 55%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 5: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 6: 67%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 6: 2 SEC

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 7: 82%

Range: 0-100%
Increments of 1

| CURVE B RAMP
TIME 7: 2 SEC

Range: 0-60 SEC.
Increments of 1

| CURVE B VOLTAGE
LEVEL 8: 100%

Range: 0-60 SEC.
Increments of 1

| CURVE A CURRENT
LIMIT: 350% FLA

Range: 200-500%.
Increments of 10

S A e S e S e S e A S e
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Continue: from previous page

N

A\4

CUSTOM CURVE C

e

- CURVE C VOLTAGE
LEVEL 1: 55%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 1: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 2: 67%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 2: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 3: 82%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 3: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 4: 82%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 4: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 5: 82%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 5: 2 SEC.

Range: 0-60 SEC.
Increments of 1

_ CURVE C VOLTAGE
LEVEL 6: 55%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 6: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 7: 67%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 7: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C VOLTAGE
LEVEL 8: 82%

Range: 0-100%
Increments of 1

| CURVE C RAMP
TIME 8: 2 SEC.

Range: 0-60 SEC.
Increments of 1

| CURVE C RAMP
TIME 8: 2 SEC.

Range: 0-60 SEC.
Increments of 1
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SP.8 Overload Curve Configuration (Setpoint Page 8)
(Security Level 3)

Configures the unit’s start and run protection mode.
The unit has independent start and run curve protec-
tion and the settings can be based on the OL Class or
set by the motor’s locked rotor current and time.

MENU

(DOWN ARROW
7 TIMES)

55

SP8.1 Basic Run Overload Curve

« Run Curve Locked Rotor Time: Set the locked rotor
time to the OL Class default chosen in Setpoint Page
1 or set the time in seconds. This is the time the
locked rotor condition exists before a trip occurs.
Run Locked Rotor Current: The current the motor
draws with full voltage on the windings and no rotor
movement (as a percent of motor FLA). Refer to the
nameplate data or contact the motor manufacturer.
Coast Down Timer: If enabled, this prevents the
motor from restarting for the programmed amount
of time, after a stop command is given.

PAGE 8
OVERLOAD CURVE
CONFIGURATION

BASIC RUN
OVERLOAD CURVE
N

BASIC RUN

OVERLOAD CURVE
N

AREA UNDER CURVE
PROTECTION: DISABLED

Options: ENABLED or N
DISABLED

CURRENT OVER
CURVE: DISABLED

Options: ENABLED
LEARN or DISABLED

2 3 RUN CURVE LOCKED
ROTOR TIME: O/L CLASS

Range: 1-30 SEC.

O/L Class Increments of 1
COAST DOWN TIMER
TIME: DISABLED

Range: 1-60 MIN, DISABLED
Increments of 1

START CURVE LOCKED
< > ROTOR TIME: O/L CLASS
Range: 1-30 SEC, N

O/L Class Increments of 1
N

ACCELERATION TIME
LIMIT: 30 SEC
Range: 1-300 SEC, DISABLED N

Increments of 1
N

NUMBER OF STARTS PER
HOUR: DISABLED

Range: 1-6, DISABLED N
Increments of 1
N

TIME BETWEEN STARTS
TIME: 5 MIN

Range: 1-60 MIN, DISABLED N
Increments of 1

¢ 3 MAX I*I*T START
: 368 FLA*FLA*SEC

Range: 1-2500, FLA*Time (Sec) N
Increments of 1

¢ 3 COAST DOWN TIMER
TIME: DISABLED

Range: 5-40%
Increments of 1

¢ 3 RUN LOCKED ROTOR
CURRENT: 600% FLA

Range: 400-800%
Increments of 1

¢ 3 RUN LOCKED ROTOR
CURRENT: 600% FLA

Range: 400-800%
Increments of 10

¢ 3 TIME FOR SAMPLING
: 30 SEC

Range: 400-800%
Increments of 10
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SP8.2 Basic Start Overload Curve

Start Curve Locked Rotor Time: The locked rotor
time can be set to the OL Class default chosen in
Setpoint Page 1 or to a specific time. The overload
condition must exist for the programmed amount of
time before a trip occurs.

Start Locked Rotor Current: The current the motor
draws with full voltage on the windings and no
motor movement (as a percent of motor FLA). Refer
to the motor nameplate data or contact the motor
manufacturer.

Acceleration Time Limit: If the motor does not enter
run mode (reach “at speed”) within the preset time,
the unit trips on acceleration time limit.

Number of Starts per hour: If enabled, this limits the
maximum number of starts permitted per hour. This
Setpoint allows a maximum of 6 starts per hour.
Contact the motor manufacturer for further infor-
mation regarding number of starts per hour.

Time Between Starts: If enabled, the soft starter
prevents another start attempt until the pro-
grammed time has expired.

SP8.3 Area Under Curve Protection: If enabled, this

secondary start protection uses both the basic start

protection and the area under the curve protection.

« Max I*I*T Start: The maximum It allowed during
start. If the I?t to start exceeds this number then the
soft starter will generate a trip.

SP8.4 Current Over Curve: Learns the motor’s starting
characteristics and protects the motor based upon
the learned curve. It is useful when commissioning a
new motor.

Learn: The unit reads the motor’s starting character-
istics. Start the motor and allow it to come to full
speed. The start feedback enables the motor protec-
tion based on the learned start curve.

Learned Start Curve Bias: The maximum allowed
deviation above or below the start curve before a
trip is generated.

Time for sampling: The time the soft starter contin-
ues to sample the start curve characteristic during
learn mode.

SP.9 RTD Option Configuration (Setpoint Page 9)
(Security Level 3)

NOTE: THE RTD IS AN OPTION. CONTACT FACTORY FOR
ADDITIONAL INFORMATION.

The soft starter is available with an optional RTD card
that provides 12 programmable RTDs which are
individually programmable for type. The available
types are 100 ohm platinum, 100 ohm nickel, 120 ohm
nickel and 10 ohm copper. Each RTD can be identified
with a description name of up to 15 characters (includ-
ing spacing). Also, each individual RTD has its own
alarm and trip level.

SP9.1 Use NEMA Temp for RTD Value:

When this Setpoint is enabled, the soft starter will use
the NEMA design insulation class to limit the maxi-
mum allowed range of the alarm and trip level. The
maximum allowed temperature range is 240 °C or
(464 °F).

SP9.2 Number Of RTD’S Used for Stator:
Up to six RTDs can be assigned to monitor the stator
of the motor.

SP9.3 RTD Voting:

When this is enabled, the soft starter will not post a
trip until 2 RTD’s have exceeded the trip level. This
prevents nuisance RTD tripping.

SP9.4 RTD Setup:

Each of the 12 RTDs is configured in the following
manner. The first column is the RTD type, the second
column is the RTD description, the third column is the
alarm level, and the fourth column is the trip level. The
first six RTDs have been pre-programmed with a
description name for the STATOR, with two RTDs per
phase.

RTDs #1 & #2 have been named STATOR PHASE Al and
A2 respectively. RTDs #3 & 4 are named STATOR PHASE
Bl and B2, RTDs #5 & 6 are named STATOR PHASE C1
and C2.

If other description names are required, press the
right arrow button from the RTD Type screen to go the
RTD description screen. If no alarm or trip level is
required these Setpoints can be turned off.

RTD Available Settings:
RTD TYPE:

» 120 OHM NICKEL (NI)

« 100 OHM NICKEL (NI)

- 10 OHM COPPER (CU)

+ 100 OHM PLATINUM (PT)
- OFF
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ALARM LEVEL: OFF or 0-240 °C (32-464 °F) Example:
#it#t C = ### F, Increments of 1

RTD DESCRIPTION:

STATOR A1, STATOR A2, STATOR B1, STATOR B2,
STATOR C1, STATOR C2, FRONT BEARING, BACK
BEARING, BEARING BOX, AMBIENT, NONE

RTD ALARM DELAY: Entry allows the enunciation of
the Alarm condition to be delayed by the set time to

MENU

RANGES:
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ensure an alarm condition persists.
Factory Setting = 5 sec.
Range = 1-60 sec.

RTD TRIP DELAY: This entry will allow the RTD Trip
function to be delayed by the set time.

Factory Setting = 10 sec.

Range = 1-60 sec.

8 TIMES) 100 OHM NICKEL (NI)
N 10 OHM COPPER (CU)
PAGE 9 100 OHM PLATINUM (PT)
RTD CONFIGURATION OFF
Options: ENABLED N

or DISABLED

N
# OF RTD’S USED
FOR STATOR: 6

Range: 0-6
Increments of 1

RTD VOTING
: DISABLED

Options: ENABLED
or DISABLED

TYPE: OFF

Range: *

STATOR PHASE A2
TYPE: OFF

Range: *

STATOR PHASE Al

STATOR PHASE B1
TYPE: OFF

Range: *

STATOR PHASE B2
TYPE: OFF

Range: *

N
STATOR PHASE C1
TYPE: OFF

Range: *

\ 4
STATOR PHASE C2
TYPE: OFF

Range: * N

N
END BEARING TYPE
: OFF

Range: * N

N

(DOWN ARROW

PIN RTD # 1 DESCRIPTION
STATOR PHASE Al

Range: *** I

PIN RTD # 2 DESCRIPTION
STATOR PHASE A2

Range: *** I

PIN RTD # 3 DESCRIPTION
STATOR PHASE B1

Range: *** /

\ 4
PIN RTD # 4 DESCRIPTION
STATOR PHASE B2

Range: *** N

N
PIN RTD # 5 DESCRIPTION
STATOR PHASE C1

Range: *** /

\ 4
PIN RTD # 6 DESCRIPTION
STATOR PHASE C2

Range: *** N

N
PIN RTD # 7 DESCRIPTION
END BEARING

Range: *** N

N

* 120 OHM NICKEL (NI)

* %

PAN STATOR PHASE Al
ALARM LEVEL: OFF

Range: ** I

PAN STATOR PHASE A2
ALARM LEVEL: OFF

Range: ** 1

PAN STATOR PHASE B1
ALARM LEVEL: OFF

Range: **

A\ 4

PAN STATOR PHASE B2
ALARM LEVEL: OFF

Range: ** N

VAN STATOR PHASE C1
ALARM LEVEL: OFF

Range: **

A\ 4

VAN STATOR PHASE C2
ALARM LEVEL: OFF

Range: ** N

VAN END BEARING
ALARM LEVEL: OFF

Range: ** N

Continue: on next page

OFF or 0-240 °C (32-464 °F) Example:### C = ### F
Increments of 1

STATOR A1, STATOR A2, STATOR B1, STATOR B2, STATOR C1,
STATOR C2, FRONT BEARING, BACK BEARING, BEARING BOX,
AMBIENT, NONE

PN STATOR PHASE Al
TRIP LEVEL: OFF

Range: ** I

PN STATOR PHASE A2
TRIP LEVEL: OFF

Range: ** 1

PN STATOR PHASE B1
TRIP LEVEL: OFF

Range: **

A\ 4

PN STATOR PHASE B2
TRIP LEVEL: OFF

Range: ** N

PIN STATOR PHASE C1
TRIP LEVEL: OFF

Range: **

A\ 4

PIN STATOR PHASE C2
TRIP LEVEL: OFF

Range: ** N

PIN END BEARING
TRIP LEVEL: OFF

Range: **
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A\ 4
RTD # 9 TYPE
TYPE: OFF
Range: * N

N
STATOR PHASE C1

TYPE: OFF
Range: * /
A\ 4
STATOR PHASE C2
TYPE: OFF
Range: * N

N
END BEARING TYPE
: OFF

Range: *

N
SET RTD OFFSETS >>>

Range: * N

N
END BEARING TYPE
: OFF

Range: *

N
RTD ALARM DELAY
: 5 SEC

Range: 1- 60
Increments of 1

/]

\ 4
PIN RTD # 9 DESCRIPTION
RTD # 9

Range: *** N

N
PIN RTD # 10 DESCRIPTION
RTD # 10

Range: *** /

\ 4
PIN RTD # 11 DESCRIPTION
RTD # 11

Range: *** N

N
PIN RTD # 12 DESCRIPTION
RTD # 12

Range: ***

PIN 100+ OHM IN ODD CH
OFFSET: -270

Range: -20000-20000
Increments of 1
PN RTD # 12 DESCRIPTION
RTD # 12

Range: 1-10000
Increments of 1

VAN RTD # 9 ALARM
LEVEL: OFF

Range: **

VAN RTD # 10 ALARM
LEVEL: OFF

Range: **

VAN RTD # 11 ALARM
LEVEL: OFF

Range: **

VAN RTD # 12 ALARM
LEVEL: OFF

Range: **

VAN 10 OHM IN ODD CH
OFFSET: -5

Range: -20000-20000
Increments of 1
VAN RTD # 12 ALARM
LEVEL: OFF

Range: 1-10000
Increments of 1

RTD # 9 TRIP
N\ LEVEL: OFF

Range: **

RTD # 10 TRIP
N\ LEVEL: OFF

Range: **

RTD # 11 TRIP
N\ LEVEL: OFF

Range: **

RTD # 12 TRIP
N\ LEVEL: OFF

Range: **

PIN 100+ OHM IN EVEN CH
OFFSET: -270

Range: -20000-20000
Increments of 1
RTD # 12 TRIP
< LEVEL: OFF

Range: 1-10000
Increments of 1

e

|_> 10+ OHM IN EVEN CH
OFFSET: -5

Range: -20000-20000
Increments of 1
10+ OHM IN EVEN CH

SLOPE: 273

Range: 1-10000
Increments of 1

RTD TRIP DELAY
N\ : 10 SEC

Range: 1- 60
Increments of 1
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SP.10 Set Password (Setpoint Page 10)
(Security Level 3)

The soft starter has three levels of user programmable
setpoint screens. Level one setpoints do not require a
password because the data contained in level one is
basic nameplate data and starter control. Level two
setpoint screens require a three-digit password to
configure the protection schemes. Level three

MENU

(DOWN ARROW
9 TIMES)

PAGE 10

VAN SET LEVEL 2
SECURITY SET PASSWORD

PASSWORD: 100

Range: 000-999
Increments of 1

SP.11 Communications (Setpoint Page 11)
(Security Level 3)

SP11.1 Set Front Baud Rate: Configures the RS232
communications baud rate.

SP11.2 Set Modbus Baud Rate: Configures the Mod-
bus communications baud rate

SP11.3 Modbus Address Number: Assigns a Modbus
address to the unit.

MENU

(DOWN ARROW
10 TIMES)

PAGE 11 VAN SET FRONT BAUD
COMMUNICATIONS RATE: 9.6 KB/SEC

Range:2.4,4.8,9.6,
19.2,38.4 KB/SEC
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setpoint screens require a four-digit password to
access the full range of protection and starter
schemes.

SP10.1 Set Level 2 Password: This level uses a 3-digit
password. The default level 2 password is 100.

SP10.2 Set Level 3 Password: Level three uses a
4-digit password. The default level 3 password is
1000.

VAN SET LEVEL 3
PASSWORD: 1000

Range: 0000-9999
Increments of 1

SP11.4 Set Access Code: Assigns an access code to
the Modbus addressing. This is typically not used

SP11.5 Set Link Baud Rate: Configures the RS422
communications baud rate between the keypad
operator and the CPU board (For applications with
remote keypad only).

SP11.6 Remote Start/Stop: Allows the RS485 Modbus
communications to start and stop the motor. Contact
factory for details.

SET MODBUS BAUD
N\ RATE: 9.6 KB/SEC N

Range:2.4,4.8,9.6,
19.2,38.4 KB/SEC

L MODBUS ADDRESS

NUMBER: 247

Range: 1-247
Increments of 1

SET ACCESS CODE &«
CODE: 1

Range: 1-999
Increments of 1

L SET LINK BAUD

RATE: 9.6 KB/SEC

Range:2.4,4.8,9.6,
19.2,38.4 KB/SEC

REMOTE START/
STOP: DISABLED

Range:2.4,4.8,9.6,
19.2,38.4 KB/SEC
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SP.12 System Setpoints (Setpoint Page 12)
(Security Level 3)

SP12.1 Default Display Screen: This Setpoint group

allows the user to choose the default screen the soft

starter displays while the motor is running. Select the

metering page number (1-3), then, select the metering

screen number. The range varies depending on the

selected page. To display a default screen, program

the following two Setpoints:

- Metering Data Page#: Range is Page 1-3.

- Metering Data Screen#: If Page 1 is selected as the
default page, then Screens 1- 10 are available. If Page
2 Screens 1-29 are available. If Page 3 is selected
then Screens 1-6 are available. (See Metering Menu,
MP.1, for screen number assignment.)

SP12.2 Alarms: Configures the RTD failure alarm
(when RTD option is included) and the thermal regis-
teralarm.

RTD Failure Alarm: If enabled, and an RTD shorts or
open, an alarm occurs. (Only if RTD option is
installed).

Thermal Register Alarm: Sets a level in the thermal
register to generate an alarm when the Thermal
Register Capacity Used has exceeded this level.
Thermal Alarm Delay: The amount of time that the
Thermal Register Used must exceed the Setpoint
before an alarm condition will occur.

SP12.3 Thermal Register Setup Information: This
Setpoint group will configure the thermal register and
indicate to the soft starter which inputs to use when
thermal modeling.

- Cold Stall Time: Enter the time from the motor
manufacturer’s specification sheet or use the time
defined by the OL Class. This Setpoint is used to
define the thermal capacity of the motor.

- Hot Stall Time: Enter the amount of time specified
by the motor manufacturer or use half of the time
defined by the OL Class.

- Stopped Cool Down Time: The time the motor needs
to cool down after it has stopped. Use only the data

provided by the motor manufacturer. This Setpoint
is used to configure the cooling rate of the thermal
register.

Running Cool Down Time: The amount of time the
motor needs to cool down while running. Use only
the data provided by the motor manufacturer.

Relay Measured Cool Rates: When the RTD option is
supplied, the soft starter can be configured to use
the measured cooling rates from the RTDs instead of
the programmed settings. This Setpoint should only
be enabled when the RTD option is present.
Thermal Register Minimum: Sets the value in the
thermal register which represents a motor running
at the nameplate current (with no overheating or
negative sequence currents present).

Motor Design Ambient Temperature: Use the data
from the motor manufacturer’s specifications. When
RTD option is supplied, this Setpoint will be the base
point for the RTD biasing of the Thermal Register.
Motor Design Run Temperature: Use the data from
the motor manufacturer’s specifications. This
Setpoint defines the operating temperature rise of
the motor at full load amps or 100% load.

Motor Stator Max Temperature: This represents the
maximum temperature the stator insulation will
withstand. The user may choose to use the tempera-
ture setting of the insulation class (selected in
Setpoint Page 1) or enter a specific maximum
temperature. This value should not exceed the
stator’s insulation temperature. This maximum
temperature represents 100% thermal capacity.
U/B Input to Thermal Register: Always enabled. It
allows the soft starter to use the line current imbal-
ance information to bias the Thermal Register.

User Calculated K or Assign: When the Setpoint is
set to ON, the soft starter will calculate the k con-
stant factor for biasing the thermal register, or the
user may choose to assign the k value.

SP12.4 Press Enter to CLR Thermal Register: Allows
the level three password user to clear the thermal
register for emergency restarts.
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MENU

(DOWN ARROW
11 TIMES)

PAGE 12 PIN DEFAULT
SYSTEM SETPOINTS DISPLAY SCREEN
N
\4
ALARMS
N

y
THERMAL REGISTER SET-

UP INFORMATION
N

y
PRESS ENTER TO CLR
THERMAL REGISTER

3 METERING DATA
PAGE #: 1

Enter Metering Page (1-4)
Number for display

RTD FAILURE ALARM
ALARM: DISABLED

Option: Enabled or
Disabled

THERMAL REGISTER
ALARM: 90%

Range: Off, 40-95%
Increments of 1

EEN COLD STALL TIME
: O/L CLASS

Range: O/L CLASS, 4-40 SEC
Increments of 1

RN HOT STALL TIME
:1/2 O/L CLASS

Range:1/2 O/L CLASS, 4-40 SEC
Increments of 1

RN STOPPED COOL DOWN
TIME: 30 MIN

Range: 10-300 MIN
Increments of 1

RN RUNNING COOL DOWN
TIME: 15 MIN

Range: 10-300 MIN
Increments of 1

L A e A e A G e e

RN RELAY MEASURED COOL
RATES: DISABLED

Option: Enabled or
Disabled

e

RN THERMAL REGISTER
MINIMUM: 15%

Range: 10-50%. OFF
Increments of 1

—>

—

RN MOTOR DESIGN AMBIEN
TEMPERATURE: 40 C

Range: 10-90 °C
Increments of 1

RN MOTOR DESIGN RUN
TEMPERATURE: 80% MAX
Range: 50-100% of Motor I

Stator Max Temp. Increments of 1

RN MOTOR STATOR MAX
TEMPERATURE: INS CLS

Range: Insulation Class 10-240 °C
Increments of 1

RN I/B INPUT TO THERMAL
REGISTER: DISABLED

Option: Enabled or
Disabled

RN USE CALCULATED K OR
ASSIGN: 7

Range: 1-50, ON

61

PIN METERING DATA
SCREEN #:1

Enter Metering Screen
Number for display

PIN THERMAL ALARM
DELAY: 10 SEC.

Range: 1-20 SEC.
Increments of 1
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SP.13 Calibration & Service (Setpoint Page 13) SP13.2 Model & Firmware #: Displays the model
(Security Level 3) number and firmware revision in the soft starter.
Certain screens are displayed for user information SP13.3 Press Enter to Access Factory Settings:
only, such as Current date and time, Model number Available to qualified personnel.

and Firmware revision number. Setpoint changes in
this page will only be accessible to factory personnel.

SP13.1 Set Date and Time: Displays the date and time.

- Enter Date (DDMMYYYY): Allows the factory person-
nel to program the date for the soft starter in the
format shown.

- Enter Time (HH:MM): Allows the factory personnel to
program the time for the soft starter.

MENU

(DOWN ARROW

12 TIMES)
PAGE 13 PN SET DATE AND TIME PAN ENTER DATE (DDMMYYYY) PN ENTER TIME (HH:MM)
CALIBRATION & SERVICE Bit/#it/HH B#:-HH Hit/##t/Hit## HiHE
Range: D =1-31,M =1-12,Y =1970-2069 Range: H=00-23,M =0-59
Increments of 1 Increments of 1

MODEL #: ####i#
FIRMWARE REV. #: ###H#H##

[

PRESS ENTER TO ACCESS
FACTORY SETTINGS
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Metering pages

The soft starter offers performance metering which gives the user the
ability to view information about the motor and the unit.

Metering page list

The following charts list each Metering Page and the
functions within that page. The applicable section of

the manual is also referenced.

Table 37: Metering menu & data (metering page 1)

Metering

Page Description of Display

Screen

PAGE 1
Metering
Menu & Data

Phase A, B, C and Ground Fault (Option)

Average current of the % of imbalance
and the motor’s RPM (Tach Option)

Motor load as a percentage of motor FLA

Line frequency and present phase
sequence

Percentage of remaining Thermal
Register

Thermal capacity required to start the
motor

Average time required to start
Average current during start
Measured I2T required to start the motor

Amount of time required to start the
motor during the last successful start

1
2

10

Table 38: Metering (metering page 2)

Metering

Page Description of Display

Screen

PAGE 2
Metering

Phase A, B, C currents and Power Factor
Phase A, B, C currents and Ground Fault
(Option)

Displays KW and KVA

Displays KVAR and Power Factor
Displays Peak ON and KW Demand
Displays Peak ON and KVA Demand
Displays Peak ON and KVAR Demand
Displays Peak ON and Amps Demand
Clears Demand values

Displays Megawatt hours used

Press enter to clear statistics on MWH
values
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Table 39: RTD option values (metering page 3)
Metering
Page Description of Display  Screen
PAGE 3 Hottest stator RTD (#1-6) 1
RTD Values Hottest non-stator RTD (#7-12) 2
Temperature of start phase Al 3
in°Cand°F
Maximum temperature for RTD #1 4
Same as Screens 3-4 for RTDs #2-12 5-26
Clear the maximum temperature register 27
(Level 3 password required)
Measured running thermal stabilization 28
time of motor (in minutes)
Measured stopped cooling time 29
(to ambient) of motor (in minutes)
Table 40: Status (metering page 4)
Metering
Page Description of Display  Screen
PAGE 4 Current status 1
Status Amount of time remaining before an 2
overload trip occurs
Amount of time remaining from a 3
thermal inhibit signal
Coast down time remaining 4
Amount of time remaining before a start
command can be given
Excessive number of starts per hour 6
Table 41: Event recorder (metering page 5)
Metering
Page Description of Display  Screen
PAGE 5 Displays the event with date and time 1
Event (Up to 60 events)
Recorder Displays Phase A, B, C current values, 1A
Ground Fault (Option) at time of trip
Displays Vab, Vbc, Vca and Power Factor 1B

at time of trip
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Table 42: Last trip (metering page 6)

Metering
Page Description of Display  Screen
PAGE 6 Cause of last trip 1
Last Trip Measured phase current 2
Measured voltage and power factor 3
Imbalance percentage, the frequency and 4
the kW
Hottest stator RTD temperature 5
Hottest non-stator RTD temperature 6
Table 43: Statistics (metering page 7)
Metering
Page Description of Display  Screen
PAGE 7 Total Megawatt Hours 1
Statistics Accumulated Total Running Hours 2
Clear the Total Running Hour Count 3
Total Number of Trips / Number of Short
CircuitTrips 4
Number of Start and Run Overload Trips
since the last statistical data clearing 5
Number of frequency and Current
Imbalance trips 6
Number of Over Current Trips 7
Stator and Non-Stator RTD Trips 8
Ground Fault Hiset and Loset Trips 9
Acceleration Time Trips 10
Start Curve Trips 11
12T Start Curve Trips 12
Learned Start Curve Trips 13
Shunt Trip Trips 14
Phase Loss Trips 15
Tach Acceleration Trips 16
Undervoltage and Overvoltage Trips 17
Power Factor Trips 18
Phase Reversal Trips 19
Low Control Voltage Trips 20
Ext Inp #1 Trips 21
Ext Inp #2 Trips 22
Ext Inp #3 Trips 23
Ext Inp #4 Trips 24
Press ENTER to Clear Statistics 25

Metering menu and explanation
Push MENU key to toggle the screens between Set-

point Menu and Metering Menu and follow the arrow
keys to get to different screens.

MENU

METERING PAGE 1
CURRENT METERED DATA
N

METERING PAGE 2
VOLTAGE & POWER DATA
N

METERING PAGE 3
RTD VALUES

METERING PAGE 4
STATUS

METERING PAGE 5
EVENT RECORDER

[

METERING PAGE 6

LAST TRIP

METERING PAGE 7
STATISTICS
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MP.1 Metering (Metering Page 1)
Displays basic current metering data.

MENU

METERING PAGE 1
CURRENT METERED DATA
N

y
|A: ###itH# |B: Hi##HITH
IC: ###### G/F: #####

N
4
| (AVG): #itH#
1/B: ## % RPM: ####
N
4
MOTOR LOAD % OF FLA
FLA: ### %
N
4

LINE FREQUENCY:: ## ##
PHASE ORDER: ###
N

THERMAL REGISTER
REMAINING: ### %
N

y
THERMAL CAPACITY

TO START: ### %
N

y
AVERAGE START TIME

TIME: ##.# SECS
N

y
AVG START CURENT
: H#HBHE AMPS

N
y
I*I*T TO START
I*I*T: ##HHHBH
N
y

LAST START
TIME: ##.# SEC

Screenl:

Screen2:

Screen 3:

Screen 4:

Screen 5:

Screen 6:

Screen7:

Screen 8:

Screen 9:

Screen 10:

Phase A, B, C and ground fault (option) current.

Displays the average current, the percent of imbalance
and the motor’s RPM (available with tachometer input)

Displays the motor load in percent of motor FLA.

Displays the line frequency and the present Phase Order.

Displays the percent of the remaining thermal reg-
ister. In order for the motor to successfully start,
the percentage must be greater than the ther-

mal capacity required for a successful start.

Displays the thermal capacity required

to successfully start the motor.

Displays the average time required to start.

Displays the average current during start.

Displays the measured I2T required to start the motor.

Displays the amount of time required to start
the motor during the last successful start.
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MP.2 Metering (Metering Page 2)
Displays the soft starter statistical voltage metering
information

MENU

METERING PAGE 2
VOLTAGE & POWER DATA

N
4 Screen 1: Displays Phase A, B, C and Power Factor.
VAB: ### VBC: ### Note: P/F: N/A Motor stopped
VCA: #it# P/F: ## #.## P/F: LG #:#4 (Lagging)
N P/F: LD #.## (Leading)
y

Screen2: Displays Phase A, B, C and Ground Fault Current.
|: HE##H HHHHYT #H8HH]

V: HBHHH HBHBH BHEBH

N
v Screen3: Displays kW and kVA.
KW: #####
KVA: #####
1 Screen4: Displays kVAR and Power Factor.
KVAR: #####
P/F: ## #.##
N
4 Screen5: Displays Peak On and kW demand.
PEAK ON: ##/## #it:##
KW: #####
N
4 Screen 6: Displays Peak On and kVA demand.
PEAK ON: ##/## #it:H##
KVA: #####
N
v Screen7: Displays Peak On and kVAR demand.
PEAK ON: ##/## #it:##
KVAR: ####

[

PEAK ON: ##/## ##:##
AMPS: ###itH

PRESS ENTER TO CLEAR
DEMAND VALUES

Screen10: Displays the amount of time required to start
MWH USED the motor during the last successful start.

I HHEHHRH

PRESS ENTER TO CLEAR
MWH VALUES

Screen 8: Displays the average current during start.

Screen9: Displays the measured 12T required to start the motor.

Screen1l: Press Enter to clear statistics on MWH values.
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MP.3 Metering (Metering Page 3)

Displays the RTD information (When RTD option is

installed)

METERING PAGE 3
RTD VALUES

SCREEN 1 A\

HOTTEST STATOR
RTD#: # @ ### C
N

SCREEN 2 y

HOTTEST NON-STATOR

RTD#: # @ ### C
N

SCREEN 3 \ 4

STATOR PHASE Al

RTD #1: ### C = ### F
N

SCREEN 5 \ 4

STATOR PHASE A2
RTD #2: ### C = ### F

SCREEN 7 1

STATOR PHASE B1
RTD #3: ### C = ### F
N

SCREEN 9 |,

STATOR PHASE B2

RTD #4: ### C = ### F
N

SCREEN 11 7

STATOR PHASE C1

RTD #5: ### C = ### F
N

SCREEN 13 WV

STATOR PHASE C2
RTD #6: ### C = ### F

SCREEN 15 1

END BEARING
RTD #7: ### C = ### F

SCREEN 17 1

SHAFT BEARING

RTD #8: ### C = ### F
N

SCREEN 19 7

RTD #9

RTD #9: ### C = ### F
N

&—— MENU

(DOWN ARROW
2 TIMES)

SCREEN 4

¢ 3 MAX TEMP SINCE
CLEAR RTD #1: ### C

SCREEN 6 :[

¢ 3 MAX TEMP SINCE
CLEAR RTD #2: ### C

SCREEN 8 1

¢ 3 MAX TEMP SINCE
CLEAR RTD #3: ### C

N

SCREEN 10

¢ 3 MAX TEMP SINCE
CLEAR RTD #4: ### C

N
SCREEN 12

¢ 3 MAX TEMP SINCE
CLEAR RTD #5: ### C

SCREEN 14 A\

¢ 3 MAX TEMP SINCE
CLEAR RTD #6: ### C

SCREEN 16 1

¢ 3 MAX TEMP SINCE
CLEAR RTD #7: ### C

SCREEN 18 1

¢ 3 MAX TEMP SINCE
CLEAR RTD #8: ### C

N
SCREEN 20

¢ 3 MAX TEMP SINCE
CLEAR RTD #9: ### C
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SCREEN 21 SCREEN 22
RTD #10 ¢ 3 MAX TEMP SINCE
RTD #10: ### C = ### F CLEAR RTD #10: ### C
SCREEN 23 1 SCREEN 24 1
RTD #11 2 3 MAX TEMP SINCE
RTD #11: ### C = ### F CLEAR RTD #11: ### C
SCREEN 25 1 SCREEN 26 1
RTD #12 ¢ 3 MAX TEMP SINCE
RTD #12: ### C = ### F CLEAR RTD #12: ##i# C
N
SCREEN 27 |,
PRESS ENTER TO yi
CLEAR MAX TEMP REGS
N
SCREEN 28 WV
MEASURED RUN COOL
TIME: ### MIN
N
SCREEN 29 WV

MEASURED STOPPED
COOL TIME: ### MIN

Screen 1:

Screen 2:

Screen 3:

Screen 4:

Screen 5-26:

Screen 27:

Screen 28:

Screen 29:

Displays the hottest stator RTD (#1-6 depend-
ing upon number of RTDs used for stator).

Displays the hottest non-stator RTD
(#7-12 if #1-6 is used for stator).

Displays the temperature of stator phase Alin °C and °F.

Displays the maximum temperature for RTD #1 since
the last command to clear the thermal register.

Same as Screens 3-4 for RTDs # 2-12.

Allows the user to clear the maximum temperature
register upon entering the setpoint level 3 password.

Displays the measured run cool time in minutes.

Displays the measured stopped cool time in minutes.
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MP.4 Metering (Metering Page 4)
Displays the present status of the soft start

MENU
\4
METERING PAGE 4
STATUS
N
SCREEN1 7

*(CURRENT STATUS)

N

SCREEN 2 3

O/L TIME LEFT TO TRIP
TRIP: ###### SEC

N
SCREEN 3 \ 4
THERM INH TIME LEFT

: #it## MIN

SCREEN 4 I

COAST DOWN TIMER
TIME LEFT: #:## MIN

SCREEN 5 ]:

TIME BETWEEN STARTS
TIME: #:## MIN

SCREEN 6 I

STARTS PER HOUR TIME
HH Hit ## HH BH HHE #H

*NOTE: SCREEN 1 CURRENT STATUS SCREENS INCLUDE:

MOTOR STOPPED
READY TO START

MOTOR STOPPED
READY TO START

MOTOR RUNNING
AT ###.## X FLA

*Screen 1:

Screen2:

Screen 3:

Screen 4:

Screen 5:

Screen 6:

Displays the present state of the unit as follows:

Displays the amount of time remaining
before an overload trip will occur.

Displays the amount of time remaining from a
thermalinhibit. The inhibit time comes from the
amount of thermal register remaining versus the
amount of thermal capacity required to start.

Displays the coast down time remaining (Backspin
time). The time remaining depends upon the user
setting in Setpoint Page 8, Coast Down Time.

Displays the amount of time remaining before a
start command can be given. The time remaining
depends upon the setting in Setpoint page 5.

If the number of starts per hour has ex-
ceeded the setting in Setpoint page 8.

LAST TRIP CAUSE
NONE (OR TRIP CAUSE)

PROGRAMMING
SETPOINTS

MOTOR STATUS
UNKNOWN STATE ###

(Displays relay state upon error)

69



70 MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

MP.5 Metering (Metering Page 5)
Displays the present status of the soft start

MENU

(DOWN ARROW
4 TIMES)

A4
METERING PAGE 4
EVENT RECORDER (60 events)

N
SCREEN 1 7 SCREEN 1A
:<cause of event> PAN |A: ###HHE |B: #BHHHH

/B B HE R
N

IC: ###### G/F: ####

A4
:<cause of event> PN |A: #BHHH#E |B. #EHHHH
H#t/HH /#4148 IC: ######t G/F. ####t

A

1

1

1

1

1

SCREEN 1 \L SCREEN 1A

:<cause of event> VAN |A: ###iH#E |B: #A#HHH
Hit /vt B #1818 IC: ##t#t#t#t#t G/F: ###t#t
:<cause of event> VAN |A: ###iH#E |B: #A#HHH
Hit /vt #4188 IC: ##t#t#t#t#t G/F: ###t#t

All events will be viewed from oldest event in buffer to most recent event.

Screen1: Displays the event (i.e., Imbalance Trip)
with the date and time it occurred.

Screen la: Displays the current at Phase A, B, C and the ground fault at
the time of the event.
Note: Ground fault option must be present.

Screenlb: Displays the Vab, Vbc, Vca and power fac-
tor at the time of event.

SCREEN 1B

VAN VAB: ###### VBC: ####H#H#
VCA: ###### P/F: #it##

PN VAB: ###### VBC: ######
VCA: ###### P/F: #it##

SCREEN 1B

PN VAB: ##i#t### VBC: ####t#H#
VCA: ###### P/F: #it##

PAN VAB: ##i#t### VBC: ####t#H#
VCA: ###### P/F: #it##

1stEVENT

2nd EVENT

A
1
1
1
1
1

v

59th EVENT

60th EVENT
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MP.6 Metering (Metering Page 6)
Displays the last trip information

MENU

METERING PAGE 6
STATUS

SCREEN1 1

(CAUSE OF TRIP)
(VALUE AT TIME OF TRIP)

SCREEN 2 ]:

|A: #### |B: ##HH
IC: #### G/F: #it##t #

SCREEN 3 ]:

VAB: ###### VBC: ####HH#H
VCA: ###### P/F: #####H#E

SCREEN 4 1

1/B: ## % HZ: ##.#
KW: ####HHH##

SCREEN 5 ]:

HOTTEST STATOR
RTD# # @ ### C

SCREEN 6 1

HOTTEST NON-STATOR
RTD# # @ ### C

Screenl:

Screen2:

Screen 3:

Screen 4:

Screen 5:

Screen 6:

Displays the cause of the last trip.

Displays the measured phase cur-
rent at the time of the trip.

Displays the Vab, Vbc, Vca and power
factor at the time of trip.

Displays the imbalance percentage, the fre-
quency and the kW at the time of the trip.

Displays the hottest stator RTD temperature
(when RTD option present) at time of the trip.

Displays the hottest non-stator RTD temperature
(when RTD option present) at the time of the trip.

71



72 MVC4 OEM USER MANUAL 1.0-7.2KV CLASS

MP.7 Statistics (Metering Page 7)
Displays the statistical trip information

MENU

6 TIMES)

SCREEN 1 7 SCREEN 12 WV
METERING PAGE 7 START OVER CURVE
STATISTICS TRIPS: ###

N AN

SCREEN 2 7 SCREEN 13 N
MWH TOTAL I*I*T START CURVE
: HitH TRIPS: ###

N AN

SCREEN 3 7 SCREEN 14 N
RUNNING HOURS TOTAL LEARNED START CURVE
TIME: ## ## HOURS TRIPS: ###

N AN

SCREEN 4 7 SCREEN 15 N
TOTAL TRIPS: #i#t# FAIL SHUNT TRIP
S/C TRIPS: #it# TRIPS: ###

N /

SCREEN 5 7 SCREEN 16 N
START O/L TRIPS: ##t# PHASE LOSS TRIP
RUN O/L TRIPS: ### TRIPS: ###

N AN

SCREEN 6 7 SCREEN 17 N
FREQUENCY TRIPS: #it# TACH ACCEL TRIP
1/B TRIPS: #it# TRIPS: ###

N AN

SCREEN 7 7 SCREEN 18 N
OVERCURRENT U/V TRIPS: ##t#
TRIPS: ### O/V TRIPS: #it#

N /

SCREEN 8 7 SCREEN 19 N
STATOR TRIPS: ### POWER FACTOR
NON-STATOR TRIPS: ### TRIPS: ###

N AN

SCREEN 9 7 SCREEN 20 N
G/F HISET TRIPS: ### PHASE REVERSAL
G/F LOSET TRIPS: ### TRIPS: ###

N AN

SCREEN 10 7 SCREEN 21 N
ACCELERATION TIME LOW CONTROL VOLTAGE
TRIPS: ### TRIPS: ###

N AN

SCREEN 11 7 SCREEN 22 N

(DOWN ARROW

START UNDER CURVE

TRIPS: ###

N

EXT INP #1: ###

<N

SCREEN 23 7

EXT INP #2: ###

N
SCREEN 24 7

EXT INP #3: ###

N

SCREEN 25 7
EXT INP #4: ###

N

SCREEN 26 7

PRESS ENTER TO
CLEAR STATISTICS

LEVEL 2 Password required
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Screenl:

Screen2:

Screen 3:

Screen 4:

Screen 5:

Screen 6:

Screen7:

Screen 8:

Screen 9:

Screen 10:

Screen11:

Screen 12:

Screen 13:

Screen 14:

Screen 15:

Screen 16:

Screen 17:

Screen 18:

Screen 19:

Screen 20:

Screen 21:

Screen 22:

Screen 23:

Screen 24:

Screen 25:

Screen 26:

Displays the total of megawatt hours.
Displays the accumulated total running hours.
Clears the total running hour count.

Displays the total number of trips since

the last clearing of the statistical data and
the total number of short circuit trips.
Displays the number of start over-

load and run overload trips since the

last clearing of the statistical data.

Displays the number of frequency
trips and Imbalance trips.

Displays the number of overcurrent trips

Displays the number of Sta-
tor and non-Stator RTD Trips

Displays the number of Ground
Fault Hiand Lo Set trips

Displays the number of acceleration time trips.
Displays the number of start under curve trips
Displays the number start over curve trips
Displays the number of 12T start curve trips
Displays the number of learned start curve trips.
Displays the number of fail shunt trips.

Displays the number of phase loss trips.

Displays the number of tachom-
eter acceleration trips.

Displays the number of undervolt-
age and overvoltage trips.

Displays the number of power factor trips.
Displays the number of phase reversal trips.
Displays the number of low control voltage trips.
Displays the number of external input #1 trips.
Displays the number of external input #2 trips.
Displays the number of external input #3 trips.
Displays the number of external input #4 trips.

Requires a Security Level 2 pass-
word to clear the statistics.
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Maintenance and troubleshooting

The soft starter is designed to be a maintenance-free product. However,

as with all electronic equipment, the unit should be checked periodically for
build-up of dirt, moisture or industrial contaminants. These can cause high
voltage arc-over, carbon tracking or prevent proper cooling of the SCR heat
sinks. All bolts should be checked annually for proper tightness using an ac-
curate torque wrench. According to the manufacturer’s manual, check the
contactor for air gap spacing of the vacuum bottlest.

NOTE: IF THE UNIT IS INSTALLED IN A CONTAMINATED Failure analysis

ENVIRONMENT AND FORCED AIR COOLING IS

USED, BLOWER FILTERS MUST BE CHECKED AND When a fault occurs, the LCD will display the fault error
CLEANED REGULARLY TO INSURE PROPER AIR while the listed LED and AUX Relay will be lit. Please

FLOWAND COOLING OF THE ENCLOSURE. clear all faults before attempting to restart the unit.

NOTE: IF THE PROBLEM PERSISTS AFTER THE REQUIRED
PROGRAMMING CHANGES HAVE BEEN MADE, AND

ALL CORRECTIVE ACTION HAS BEEN TAKEN, PLEASE
CONTACT THE FACTORY FOR ASSISTANCE.

Table 44:
AUX
Problem CPULCD Display LED Relay Possible Cause Solutions
One of the main fuses TCB FAULT TRIP  Trip AUX1 Short circuit between the Locate and remove short
blows or circuit breaker inputs
opens when.the powerlis Faulty SCRs Remove power and test SCR(s). Refer to
applied or disconnect is Section 7.1.1 for the SCR testing
closed. procedure
Emergency Stop Activated Check Emergency Stop Normally Closed
Input. TB2: Terminal 9 & 10
Short Circuit Trip SHORT CIRCUIT  Trip AUX1 Short circuit or ground fault Locate and remove short or ground
TRIP in motor/cabling
Phase Loss Repair cause of phase loss
Branch circuit protection not  Verify correct sizing of branch circuit
correctly sized protection
Faulty main circuit board Remove power and replace main circuit
board.
Faulty SCRs Remove power and test SCR(s). Refer to
Section 7.1.1 for the SCR testing
procedure
Single Phase Trip SINGLE PHASE  Trip AUX1 Single phase incoming Correct problem with incoming power
TRIP power
. Faulty SCRs Remove power and test SCR(s). Refer to
(Check LCD display Section 7.1.1 for the SCR testing
for possible fault procedure
indicators)

Environment Temperature Place unitin environment temperature

over 122 °F (ambient less than 122 °F for panel version or less

temperature for chassis than 104 °F for enclosed version.
units) or over 104 °F
(ambient temperature for
enclosed version

Bypass failed to close Check bypass contactor and wiring. The

“At Speed” delay is incorrectly

programmed. Reprogram back to

factory default value.
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Failure analysis - continued
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CPULCD AUX Possible
Problem Display LED Relay Cause Solutions
Thermostat EXTERNAL TRIP Trip  AUX1 Fan(s) not functioning If fans have power, remove power and
trips during run ON (If supplied) replace fan(s). If fans do not have power,
THERMOSTAT find cause of power loss and repair.
Heatsink coated with dirt Remove power and clean heatsink with
high pressure air (80-100 psi max clean
and dry air).
Overcurrent on unit Verify that running current does not
exceed unit rating.
Environment temperature over  Place unit in environment temperature
122 °F (ambient temperature for less than 122 °F for panel version or less
chassis units) or over 104 °F than 104 °F for enclosed version.
(ambient temperature for
enclosed version
Bypass failed to close Check bypass contactor and wiring.
Phase Loss PHASE LOSS Trip AUX1 Loss of 1 or more phases of power Check power source.
from utility or generated power.
Blown power fuses Check for short circuits.
Overload OVERLOAD TRIP Trip  AUX1 Improper programming Check motor nameplate versus
programmed parameters.
Possible load damage or jammed Check motor currents.
load
Stall prevention ACCEL TIME TRIP Trip AUX1 Improper setting for motor load Verify current limit setting.
condition
Damaged load Check for load failure.
Under Voltage Trip UNDER VOLTAGE Trip  AUX1 Improper programming Check Setpoint settings.
TRIP Wrong position of Check disconnect or open breaker
disconnect or breaker
Main contactor failed to Check internal connections
close
Transformer too small Reduce current limit setting, saturation
or
sagging power supply transformer
Unloaded motor Check load
Under Current Trip UNDER CURRENT Trip  AUX1 Improper programming Check setpoint settings
TRIP Unloaded motor Check load
Self-test Failure SELF-TEST Trip AUX1  Failed CPU or Main Firing Board Contact factory
FAILURE Vibration Check internal wiring connections
Line Frequency Trip OVER OR UNDER Trip AUX1 Generator Power Problem or grid Troubleshoot and repair generator
FREQUE_I;IR’Cl\FC change Contact utility company
Main board failure
Three phase power removed from Main
Any Ground Fault Trip GROUND FAULT Trip  AUX1 Improper programming Check Setpoint settings
HI-SET OR LO- Any wire going to ground (l.e. Check with megger or Hi-pot motor
SET stator ground, motor ground, soft leads and motor
start ground)
High vibration or loose Check internal connections
connections
Motor Stopped during Check for fault Trip  AUX1
run indication WARNING
This is a serious fault condition. Ensure that the fault condition is cleared
on the load side before attempting to restart the motor.
Load shorted Remove power and repair.
Faulty main circuit board Replace the main circuit board
Control circuit fuses None None None Short in Control Circuit Remove Power, locate and remove the

blow after control
power is applied.

Wrong Control Voltage

short.

Apply the correct voltage to the control
circuit.
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CPULCD AUX Possible
Problem Display LED Relay Cause Solutions
Motor will not start Any fault Trip  AUX1 No Control Voltage applied to Apply control voltage to TCB board.
indication Control Board
message Control Power Transformer failure Remove power and replace the power

Motor vibrates / Motor IMBALANCE TRIP

growls while starting
or extremely
unbalanced motor
currents run mode

IMBALANCE
ALARM

or CPT Fuse failure transformer or the CPT fuse
Start Circuit Wired Remove power and correct the start

Incorrectly circuit wiring.
No Start Command Apply the start command.

No 3 Phase Line Voltage Apply 3 phase line voltage to the unit.

Shorted SCRin Starter Remove power and Test SCR(s). Refer to
Sec. 7.1.1 for the testing procedure.

Faulty Control Logic Remove power and repair the Control

Logic.
Failure of Main Circuit Board Replace the Main Circuit Board.
Trip  AUX1 Faulty Motor Check the Motor and the Motor

connections.
Faulty SCR(s) Remove Power and perform the SCR
device checks.

Faulty Gate / Cathode on SCR(s) Remove Power and Test SCR(s). Refer to
Sec. 7.1.1 for the testing procedure.

Faulty Main Circuit Board. Replace the Main Circuit Board.

Alarm AUX2 Faulty Motor / Wiring Troubleshoot and repair / replace
wiring.

Faulty Main Circuit Board Replace the Main Circuit Board.

SCR testing procedure
Perform the SCR Heat Sink Ohm test on each Stack

Assembly.

Table 45:

Test Points OHM Meter Reading Test Results

From Position A to Greater than 10K Ohm Pass

Position B Less than 5K Ohm Fail

From Position B to Greater than 10K Ohm Pass

Position C Less than 5K Ohm Fail

Gate (G) to Cathode 8 to 50 Ohms Pass (Typical 8 to

(K) for each SCR 20 Ohms)
Less than 8 or greater Fail

than 50 Ohms

NOTES

1-ALLOW 15 MINUTES AFTER SHUTDOWN

FOR DV/DT NETWORK TO DISCHARGE.
2 - VOLTAGE SHARING RESISTORS MAY NEED TO BE
DISCONNECTED TO OBTAIN CORRECT READINGS
FORTESTS BETWEEN POSITIONS A, B&C...

Gate Drive Board

I

Red White White Red



13 Typical Modbus
Network Connection

13

INSTALLATION, OPERATIONS AND MAINTENANCE MANUAL

Appendix A

Modbus RTU communication and
<Product name> registers

The <Product name> RS485 port allows users to
connect the <Product name> to a Modbus RTU

network.

Product Name #1 Product Name #2 Product Name #n
RS485 RS485 RS485
[aY [aY [aY
17 | A+ T A+ T l A+
T L1 T A T x
L___| sHIELD L__| SHIELD L] sHELD
Product Name: RS485 / RS422 Communications Board
Note: This Board is mounted on the bacj of the Keypad Interface.
TB1 (RS485)
X1
D1 SNYNNSW Resistor
220 Ohm
A+ A-  No  shield + /
Connection
Install jumper X1 to insert termination resistor for last unit onthe network.
All other units on teh network should have the X1 jumper OFF PC/PLC
RS485

The <Product name> supports the following Modbus

functions:

Table A-1:
Modbus Functions

Function <PRODUCT NAME>
Code Description Modbus Description
Read Holding
Read Multiple Registers Registers
4 (same as Function code 3) Read Input Registers
Execution Force Single Coil
Preset Single
Write Single Registers Registers
Operation —
Preset Multiple
16 Write Multiple Registers Registers

Modbus Message Frame (data format)

Function 3

Query: See Table A-2: Query of Function 3 - Read
Multiple Registers. In the <Product name> the number

of consecutive registers “Number of Registers” is
limited to 125.

Response: See Table A-3: Response to Function 3
- Read Multiple Registers.

Table A-2:
Query of Function 3 - Read Multiple Registers (Instance)

s

Field Name (byte)

Decimal Hexadecimal

Slave Address 247
Function 3

Starting Data Address High Byte

Starting Data Address Low Byte 1001

Number of Registers High Byte
Number of Registers Low Byte 2

CRC Low Byte

CRC High Byte 11521

F7
03
03
E9
00
02
01
2D
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Table A-3:
Response of Function 3 - Read Multiple Registers (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 3 03
Byte Count 4 04

Data High Byte of 1st Register

from Starting Data Address

Data Low Byte of 1st Register 00
from Starting Data Address 10 OA

Data High Byte of 2nd Register
from Starting Data Address

Data Low Byte of 2nd Register 00
from Starting Data Address 100 64
CRC Low Byte 4D
CRC High Byte 54605 D5

NOTE: THE SUM OF DATA HIGH BYTES AND DATA
LOW BYTES EQUALS THE BYTE COUNT.

Function 4
Same as Function 3

Function 5
Query: See Table A-4: Query of Function 5 - Send
Access Code (Instance).

Response: See Table A-5: Response to Function 5
- Send Access Code (Instance).

Table A-4:
Query of Function 5 and Sub Function
1 -Send Access Code (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 5 05
Sub Function Low Byte 01
Sub Function High Byte 1 00
Data Low Byte 01
Data High Byte 1 00
CRC Low Byte D9
CRC High Byte 12505 30
Table A-5:

Response of Function 5 and Sub Function
1 -Send Access Code (Instance)

Table A-6:
Query of Function 5 and Sub Function
4 -Send Access Code (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 5 05
Sub Function Low Byte 04
Sub Function High Byte 4 00
Data 1 Low Byte 19
Data 1 High Byte 25 00
Data 2 Low Byte 00
Data 2 High Byte 0 00
CRC Low Byte 5D
CRC High Byte 29021 71

Table A-7: Response of Function 5 and Sub
Function 4 - Send Access Code (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 5 05
Sub Function Low Byte 04
Sub Function High Byte 4 00
Data 1 Low Byte 19
Data 1 High Byte 25 00
Data 2 Low Byte 00
Data 2 High Byte 0 00
CRC Low Byte 5D
CRC High Byte 29021 71

Function 6
Query: See Table A-8: Query of Function 6 - Write
Single Registers.

Response: See Table A-9: Response to Function 6
- Write Single Registers

Table A-8:
Query of Function 6 - Write Single Register (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 6 06
Starting Data Address High Byte 03
Starting Data Address Low Byte 1001 E9

Data High Byte of Register from
Starting Data Address

Data Low Byte of Register from 00
Field Name (byte) Decimal Hexadecimal  gtarting Data Address 50 32
Slave Address 247 F7  CRC Low Byte 39
Function 5 05 CRC High Byte 52537 cD
Sub Function Low Byte o1
Sub Function High Byte 1 00 —
Data Low Byte o1 T‘able A-9: I‘Response of Function 6 - Write
Data High Byte 1 00 Single Register (Instance)
CRC Low Byte D9
CRC High Byte 12505 30 Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 6 06
Starting Data Address High Byte 03

Starting Data Address Low Byte 1001 E9
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Field Name (byte) Decimal Hexadecimal

Data High Byte of Register from
Starting Data Address

Data Low Byte of Register from 00
Starting Data Address 50 32
CRC Low Byte 39

CRC High Byte 52537 cD

Function 9

Function 9 is used for special operations in <Product
name>. Function code 9 uses sub-function code 48 to
represent Remote Start/Stop function. The byte
following the sub-function code is the Start and Stop
Control Settings byte see table A-12.

a) Query: See Table A-10. Query of Function 9 — Re-
served Operational Code.

b) Response: See Table A-11. Response of Function 9
— Reserved Operational Code.

c) Start and Stop Control Settings: See Table A-12.
Start and Stop Control Settings.

Table A-10:
Query of Function 9 — Reserved Operational Code (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 9 09
Sub Function (Remote Start/

Stop) 48 30
Start and Stop Control Settings 26 1A
CRC Low Byte 77

CRC High Byte 39287 99

Table A-11:
Response of Function 9 - Reserved Operational Code (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 9 09
Sub Function (Remote Start/

Stop) 48 30
Start and Stop Control Settings 26 1A
CRC Low Byte 77

CRC High Byte 39287 99

Table A-12:
Start and Stop Control Settings

Start and Stop Control Settings Decimal Hexadecimal
Start 26 1A

Stop 27 1B
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Function 16

Query: See Table A-13: Query of Function 16 - Write
Multiple Registers. In the <Product name> the number
of consecutive registers “Number of Registers” is
limited to 125.

Response: See Table A-14: Response to Function 16
- Write Multiple Registers

Table A-13:
Query of Function 16 - Write Multiple Registers (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 16 10
Starting Data Address High Byte 03
Starting Data Address Low Byte 1001 E9
Number of Registers High Byte 00
Number of Registers Low Byte 2 02
Byte Count 4 04
Data High Byte of 1st Register

from Starting Data Address

Data Low Byte of 1st Register 00
from Starting Data Address 15 OF
Data High Byte of 2nd Register

from Starting Data Address

Data Low Byte of 2nd Register 00
from Starting Data Address 101 65
CRC Low Byte c4
CRC High Byte 57028 DE

NOTE: THE SUM OF DATA HIGH BYTES AND DATA
LOW BYTES EQUALS TO THE BYTE COUNT, WHICH
EQUAL TO THE NUMBER OF REGISTERS TIMES 2.

Table A-14:
Response of Function 16 - Write Multiple Registers (Instance)

Field Name (byte) Decimal Hexadecimal

Slave Address 247 F7
Function 16 10
Starting Data Address High Byte 03
Starting Data Address Low Byte 1001 E9
Number of Registers High Byte 00
Number of Registers Low Byte 2 02
CRC Low Byte 84
CRC High Byte 61060 EE

Exception response frame

In normal response, the function field will always
return the function code as was used in the Query
sent. If the slave device sends back an Exception
response, 80 (hex) will be added to function code
value to indicate an Exception response. See Table
A-15: Invalid Query of Function 3 - Read Multiple
Registers (Instance) and Table A-16 Response of the
Invalid Function 3 Query. Also see Table A-16: Excep-
tion Codes
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Table A-15: Table A-17:
Invalid Query of Function 3 - Read Multiple Registers (Instance) Exception Codes

Field Name (byte) Decimal Hexadecimal Exception Code Name Description

Slave Address 247 F7 O1 Illegal Function code not

Function 3 03 Function supported.

Starting Data Address High Byte 03 02 Kljdgal The I".Zg‘Ster address is

Starting Data Address Low Byte 999 E8 ress 1nvafid.

Number of Registers High Byte 00 03 Ulelgal Data Itr;va:d data received from

Number of Registers Low Byte 1 o1 alue & Rx.

CRC Low Byte 20 06 Device Busy ;:e <Producthnar|‘r;e> is busy.

CRC High Byte 61216 EF e ma'ster should re- .
transmit the message again
later.

— 07 Negative The <Product name> cannot

Table A-16:

Response of the Invalid Function 3 Query Acknowledge perform function received

from the query.

- - - 16 lllegal Data The field “Number of
Field Name (byte) Decimal Hexadecimal Length Registers” from the query
Slave Address 247 F7 exceeds 125 registers.
Function 131 83
Exception Code 2 02

P CRC sequence

CRC Low Byte 20 R h £ . dthel
CRC High Byte 15392 3¢ CRCsequence each message frame is to send the Low

Byte first and High Byte second, according to the
MODBUS specification. However, to communication
with the RS232 Front Port, the CRC sequence has to be
reversed in all the query and response frames, High
Byte first and Low Byte second.
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Table A-18:

<Product name> Registers ordered by modbus address

MODBUS REGISTER MAP
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Register Data
Setpoint Page # Address Register Name Min Max Inc Default Remark
Setpoint Page 1 1000 2nd FLA 1 2000 1 100 Only for
2-speed f/w
1001 FLA 1 2000 1 100
1002 SF 100 130 1 115 01.0-1.30
1003 NEMA Design 5 1 1
1004 Overload Class 5 30 5 10
1005 Insulation Class 8 1 4
1006 Line Voltage 100 20000 1 4160
1007 Line Frequency 50 60 10 60
Setpoint Page 2 1020 Starter Mode (] 6 1 2
1021 Jog Voltage 5 75 5 30
1022 Start Ramp 1 Type 1 2 1 1
1023 Voltage Ramp 1 Initial Voltage (] 100 1 20
1024 Voltage Ramp 1 Ramp Time 1 120 1 10
1025 Voltage Ramp 1 Current Limit 200 500 10 350
1026 Current Ramp 1 Initial Current 300 200
1027 Current Ramp 1 Ramp Time 1 120 1 10
1028 Current Ramp 1 Maximum Current 200 500 10 350
1034 Start Ramp 2 Type (] 2 1 0 Type changed
since v6.5
1035 Voltage Ramp 2 Initial Voltage (] 100 1 60
1036 Voltage Ramp 2 Ramp Time 1 120 1 10
1037 Voltage Ramp 2 Current Limit 200 500 10 350
1038 Power Ramp 2 Initial Current (] 100 1 20
1039 Power Ramp 2 Ramp Time 120 1 10
1040 Power Ramp 2 Maximum (] 300 10 80
1046 Kick Start Enable 0 1 1 0
1047 Kick Start Voltage 10 100 5 65
1048 Kick Start Voltage Time 10 200 10 50
1049 Kick Start Current 200 500 10 200
1050 Kick Start Current Time 10 200 10 50
1051 Decel Enable 0 1 1 0
1052 Decel Start Voltage 10 100 1 100
1053 Decel Stop Voltage ] 100 1 30
1054 Decel Time 60 1 5
1055 Reserved
1056 Timed Output Time 1 1000, Oxffff 1 OFF Oxffff 0 OFF;
OFF 0 Oxffff.
1057 Run Delay Time 1 30, Oxffff 1 1
1058 At Speed Delay Time 1 30, Oxffff 1 1
1059 Bypass Pull-in Current 90 300 1 100
Setpoint Page 3 1082 Imbalance Alarm Level 5 30, Oxffff 1 15
1083 Imbalance Alarm Delay 10 200 1 15
1084 Imbalance Trip Level 5 30, Oxffff 1 20
1085 Imbalance Trip Delay 10 200 1 20
1086 Under Current Level 10 90, Oxffff 1 OFF
1087 Under Current Delay 10 600 1 20
1088 Over Current Alarm Level 100 300, Oxffff 1 OFF
1089 Over Current Alarm Delay 10 200 1 20
1090 Over Current Trip Level 100 300, Oxffff 1 OFF
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Register Data
Setpoint Page # Address Register Name Min Max Inc Default Remark
1091 Over Current Trip Delay 10 200 1 20
1092 Phase Loss Trip 0 1 1 1 0: Disabled; 1:
Enabled
1093 Phase Loss Trip Delay (o] 200 1 1
1094 Phase Rotation Detection 0 2 1 1 0: Dis
1: ABC
2: ACB
1095 Phase Rotation Trip Delay 10 200 1 10
1096 GF Alarm Level 5 90, Oxffff 1 OFF
1097 GF Alarm Delay 1 200 1 1
1098 GF Trip LoSet Level 5 90, Oxffff 1 OFF
1099 GF LoSet Delay 1 200 1 200
1100 GF Trip HiSet Level 5 90, Oxffff 1 OFF
1101 GF HiSet Delay 8 250 2 250
1102 Over Voltage Alarm Level 5 30, Oxffff 1 OFF
1103 Over Voltage Alarm Delay 10 300 1 10
1104 Over Voltage Trip Level 5 30, Oxffff 1 10
1105 Over Voltage Trip Delay 10 300 1 20
1106 Under Voltage Alarm Level 5 30, Oxffff 1 OFF
1107 Under Voltage Alarm Delay 10 300 1 10
1108 Under Voltage Trip Level 5 30, Oxffff 1 15
1109 Under Voltage Trip Delay 10 300 1 20
1110 Line Frequency Trip Window 0 6, Oxffff 1 OFF
1111 Line Frequency Trip Delay 10 200 1 10
1112 Power Factor Lead Alarm 1 100, Oxffff 1 OFF
1113 Power Factor Lead Alarm Delay 1 120 1 1
1114 Power Factor Lead Trip 1 100, Oxffff 1 OFF
1115 Power Factor Lead Trip Delay 1 120 1 1
1116 Power Factor Lag Alarm 1 100, Oxffff 1 OFF
1117 Power Factor Lag Alarm Delay 1 120 1 1
1118 Power Factor Lag Trip 1 100, Oxffff 1 OFF
1119 Power Factor Lag Trip Delay 1 120 1 1
1120 Reserved
1121 Reserved
1122 Power Demand Period 1 60 1 10
1123 KW Demand Alarm Pickup Low Byte 1 100000, 1 OFF
Oxffffffff
1124 KW Demand Alarm Pickup High Byte
1125 KVA Demand Alarm Pickup Low Byte 1 100000, 1 OFF
Oxffffffff
1126  KVA Demand Alarm Pickup High Byte
1127 KVAR Demand Alarm Pickup Low Byte 1 100000, 1 OFF
Oxffffffff
1128 KVAR Demand Alarm Pickup High Byte
1129 AMPS Demand Alarm Pickup Low Byte 1 100000, 1 OFF
Oxffffffff
1130 AMPS Demand Alarm Pickup High Byte
Setpoint Page 4 1250 O/L Trip First 1 1 1 1 Trip Only
1251 O/L Trip Second 5 9 1 9
1252 O/L Trip Third 5 9 1 9
1253 1/B Trip First 0] 8 1 1
1254 1/B Trip Second 5 9 1 9
1255 1/B Trip Third 5 9 1 9
1256 S/C Trip First 1 1 1 1 Trip Only
1257 S/C Trip Second 5 9 1 9
1258 S/C Trip Third 5 9 1 9
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Register Data

Setpoint Page # Address Register Name Min Max Inc Default Remark
1259 Over Current Trip First ] 8 1
1260 Over Current Trip Second 5 9 1 9
1261 Over Current Trip Third 5 9 1 9
1262 Stator Trip First ] 8 1 0
1263 Stator Trip Second 5 9 1 9
1264 Stator Trip Third 5 9 1 9
1265 Non-Stator Trip First ] 8 1 0
1266 Non-Stator Trip Second 5 9 1 9
1267 Non-Stator Trip Third 5 9 1 9
1268 G/F Hi Set Trip First 0 8 1 1
1269 G/F Hi Set Trip Second 5 9 1 9
1270 G/F Hi Set Trip Third 5 9 1 9
1271 G/F Lo Set Trip First 0 8 1 1
1272 G/F Lo Set Trip Second 5 9 1 9
1273 G/F Lo Set Trip Third 5 9 1 9
1274 Phase Reversal First 0 8 1 2
1275 Phase Reversal Second 5 9 1 9
1276 Phase Reversal Third 5 9 1 9
1277 Phase Loss Trip First 0 8 1 1
1278 Phase Loss Trip Second 5 9 1 9
1279 Phase Loss Trip Third 5 9 1 9
1280 Accel Time First 1 1 1 1 Trip Only
1281 Accel Time Second 5 9 1 9
1282 Accel Time Third 5 9 1 9
1283 Start Curve Trip First 1 1 1 1 Trip Only
1284 Start Curve Trip Second 5 9 1 9
1285 Start Curve Trip Third 5 9 1 9
1286 Start Curve I*I*T First (] 8 1 1
1287 Start Curve I*I*T Second 5 9 1 9
1288 Start Curve I*I*T Third 5 9 1 9
1289 Start Curve Over First 0 8 1 1
1290 Start Curve Over Second 5 9 1 9
1291 Start Curve Over Third 5 9 1 9
1292 Over Frequency Trip First 0 8 1 1
1293 Over Frequency Trip Second 5 9 1 9
1294 Over Frequency Trip Third 5 9 1 9
1295 Under Frequency Trip First 0 8 1 1
1296 Under Frequency Trip Second 5 9 1 9
1297 Under Frequency Trip Third 5 9 1 9
1298 Tach Accel Trip First (o] 8 1 0
1299 Tach Accel Trip Second 5 9 1 9
1300 Tach Accel Trip Third 5 9 1 9
1301 Inhibits Trip First (o] 8 1 2
1302 Inhibits Trip Second 5 9 1 9
1303 Inhibits Trip Third 5 9 1 9
1304 O/L Warning First 0 8 1 2
1305 O/L Warning Second 5 9 1 9
1306 O/L Warning Third 5 9 1 9
1307 Over Current Alarm First 0 8 1 2
1308 Over Current Alarm Second 5 9 1 9
1309 Over Current Alarm Third 5 9 1 9
1310 Shunt Trip First (o] 8 1 1
1311 Shunt Trip Second 5 9 1 9
1312 Shunt Trip Third 5 9 1 9
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Register Data
Setpoint Page # Address Register Name Min Max Inc Default Remark
1313 Ground Fault Alarm First 0 8 1
1314 Ground Fault Alarm Second 5 9 1 9
1315 Ground Fault Alarm Third 5 9 1 9
1316 Under Current First 0 8 1 0
1317 Under Current Second 5 9 1 9
1318 Under Current Third 5 9 1 9
1319 1/B Alarm First 0 8 1 2
1320 1/B Alarm Second 5 9 1 9
1321 1/B Alarm Third 5 9 1 9
1322 Stator Rtd Alarm First 0 8 1 0
1323 Stator Rtd Alarm Second 5 9 1 9
1324 Stator Rtd Alarm Third 5 9 1 9
1325 Non-Stator Rtd Alarm First 0 8 1 0
1326 Non-Stator Rtd Alarm Second 5 9 1 9
1327 Non-Stator Rtd Alarm Third 5 9 1 9
1328 Rtd Failure Alarm First 0 8 1 0
1329 Rtd Failure Alarm Second 5 9 1 9
1330 Rtd Failure Alarm Third 5 9 1 9
1331 Self Test Fail First 0 8 1 1
1332 Self Test Fail Second 5 9 1 9
1333 Self Test Fail Third 5 9 1 9
1334 Thermal Register Alarm First 0 8 1 2
1335 Thermal Register Alarm Second 5 9 1 9
1336 Thermal Register Alarm Third 5 9 1 9
1337 Motor Running First (] 8 1 3
1338 Motor Running Second 5 9 1 9
1339 Motor Running Third 5 9 1 9
1340 Run Delay Time First 0 8 1 0
1341 Run Delay Time Second 5 9 1 9
1342 Run Delay Time Third 5 9 1 9
1343 Timed Output First 0 8 1 ]
1344 Timed Output Second 5 9 1 9
1345 Timed Output Third 5 9 1 9
1346 At Speed First 0 8 1 4
1347 At Speed Second 5 9 1 9
1348 At Speed Third 5 9 1 9
1349 External Input #1 First 0 8 1 1
1350 External Input #1 Second 5 9 1 9
1351 External Input #1 Third 5 9 1 9
1352 External Input #2 First 0 8 1 1
1353 External Input #2 Second 5 9 1 9
1354 External Input #2 Third 5 9 1 9
1355 External Input #3 First (o] 8 1 0
1356 External Input #3 Second 5 9 1 9
1357 External Input #3 Third 5 9 1 9
1358 External Input #4 First (o] 8 1 1
1359 External Input #4 Second 5 9 1 9
1360 External Input #4 Third 5 9 1 9
1361 Power Factor Alarm First 0 8 1 0
1362 Power Factor Alarm Second 5 9 1 9
1363 Power Factor Alarm Third 5 9 1 9
1364 UV Alarm First 0 8 1 2
1365 UV Alarm Second 5 9 1 9
5 9 1 9

1366

UV Alarm Third
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1367 OV Alarm First 0 8 1 2
1368 OV Alarm Second 5 9 1 9
1369 OV Alarm Third 5 9 1 9
1370 UV Trip First ] 8 1 1
1371 UV Trip Second 5 9 1 9
1372 UV Trip Third 5 9 1 9
1373 OV Trip First 0 8 1 1
1374 OV Trip Second 5 9 1 9
1375 OV Trip Third 5 9 1 9
1376 Power Factor Trip First ] 8 1 0
1377 Power Factor Trip Second 5 9 1 9
1378 Power Factor Trip Third 5 9 1 9
1379 KW Alarm First 0 8 1 0
1380 KW Alarm Second 5 9 1 9
1381 KW Alarm Third 5 9 1 9
1382 KVA Alarm First 0 8 1 0
1383 KVA Alarm Second 5 9 1 9
1384 KVA Alarm Third 5 9 1 9
1385 KVAR Alarm First (] 8 1 (o]
1386 KVAR Alarm Second 5 9 1 9
1387 KVAR Alarm Third 5 9 1 9
1388 AMPS Alarm First 0 8 1 0
1389 AMPS Alarm Second 5 9 1 9
1390 AMPS Alarm Third 5 9 1 9
1391 Bypass Discrepancy First 1 1 1 1 Trip Only
1392 Bypass Discrepancy Second 5 9 1 9
1393 Bypass Discrepancy Third 5 9 1 9
1394 Low Control Voltage (Trip) First 1 1 1 1 Trip Only
1395 Low Control Voltage (Trip) Second 5 9 1 9
1396 Low Control Voltage (Trip) Third 5 9 1 9
Setpoint Page 5 1400 Trip (Aux1) Relay Fail-Safe 0 1 1 0
1401 Alarm (Aux?2) Relay Fail-Safe 0 1 1 0
1402 Aux3 Relay Fail-Safe 0 1 1 0
1403 Aux4 Relay Fail-Safe 0 1 1 0
1404 Aux5 Relay Fail-Safe 0 1 1 0
1405 Aux6 Relay Fail-Safe 0 1 1 0
1406 Aux7 Relay Fail-Safe 0 1 1 0
1407 Aux8 Relay Fail-Safe 0 1 1 0
1408 Trip (Auxl) Relay Latched 0 1 1 1
1409 Alarm (Aux2) Relay Latched 0 1 1 0
1410 Aux3 Relay Latched 0 1 1 0
1411 Aux4 Relay Latched 0 0 1 0
1412 Aux5 Relay Latched 0 1 1 0
1413 Aux6 Relay Latched 0 1 1 0
1414 Aux7 Relay Latched 0 1 1 0
1415 Aux8 Relay Latched 0 1 1 0
Setpoint Page 6 1500 Tach Ramp Time 1 120 1 10
1501 Tachometer Scale Selection 0 1 1 0 0/1:dis/en
1502 Manual Tach Scale 4ma 0 3600 1 0
1503 Manual Tach Scale 20ma 0 3600 1 2000
1504 Tach Accel Trip Mode Select 0 2 1 0 O:dis 1: under
2:over
1505 Tach Underspeed Trip Pt (] 3600 1 1650
1506 Tach Overspeed Trip Pt (] 3600 1 1850
1507 Tach Accel Trip Delay 60 1 1
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1508 Analog Output #1 Select 0 6 1 4
1509 Analog Output #1 4ma 0 32767 1 0
1510 Analog Output #1 20ma 0 32767 1 250
1511 Analog Output #2 Select 0 6 1 5
1512 Analog Output #2 4ma 0 32767 1 0
1513 Analog Output #2 20ma 0 32767 1 1000
1848 External Input #1 Select 1 1
1849 External Input #1 Type 0 1 1 ]
1850 External Input #1 Time Delay 0 60 1 1
1851 External Input #1 Name (Char2, Charl) CT String
1852 External Input #1 Name (Char4, Char3) B —
1853 External Input #1 Name (Char6, Char5) AF —
1854 External Input #1 Name (Char8, Char7) LU —
1855 External Input #1 Name (Char10, T —
Char9)
1856 External Input #1 Name (Char12, —
Charll)
1857 External Input #1 Name (Char14, —
Char13)
1858 External Input #1 Name (n/a, Charl5) —
1859 External Input #2 Select (o] 1 1 1 For2-speed
f/w, range and
default are 2.
1860 External Input #2 Type 1 1 (o]
1861 External Input #2 Time Delay (o] 60 1
1862 External Input #2 Name (Char2, Charl) String
1863 External Input #2 Name (Char4, Char3) —
1864 External Input #2 Name (Char6, Char5) —
1865 External Input #2 Name (Char8, Char7) —
1866 External Input #2 Name (Char10, —
Char9)
1867 External Input #2 Name (Char12, —
Charl1l)
1868 External Input #2 Name (Char14, —
Charl13)
1869 External Input #2 Name (n/a, Charl5) —_
1870 External Input #3 Select 0 2 1 2
1871 External Input #3 Type (0] 1 1 (0]
1872 External Input #3 Time Delay 0 60 1 0
1873 External Input #3 Name (Char2, Char1) uU,D String
1874 External Input #3 Name (Char4, Char3) LA —
1875 External Input #3 Name (Char6, Char5) R, —
1876 External Input #3 Name (Char8, Char7) M,A —
1877 External Input #3 Name (Char10, ,P —
Char9)
1878 External Input #3 Name (Char12, —
Charll)
1879 External Input #3 Name (Char14, —
Char13)
1880 External Input #3 Name (n/a, Charl5) —
1881 External Input #4 Select 2 1 1
1882 External Input #4 Type 0] 1 1 1
1883 External Input #4 Time Delay 0 60 1 1
1884 External Input #4 Name (Char2, Charl) HT String
1885 External Input #4 Name (Char4, Char3) R,E —
1886 External Input #4 Name (Char6, Char5) AM —
1887 External Input #4 Name (Char8, Char7) S,L —
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1888 External Input #4 Name (Char10, AT —
Char9)
1889 External Input #4 Name (Charl2, T —
Char1l)
1890 External Input #4 Name (Char14, —
Char13)
1891 External Input #4 Name (n/a, Char15) —
Setpoint Page 7 1530 Custom Accel Curve (] 3 1 (o]
1531 Curve A Current Limit 200 500 10 350
1532 Curve A Voltage Level 1 (] 100 1 25
1533 Curve ARamp Time 1 1 60 1 2
1534 Curve A Voltage Level 2 (] 100 1 30
1535 Curve ARamp Time 2 1 60 1 2
1536 Curve A Voltage Level 3 (] 100 1 37
1537 Curve ARamp Time 3 1 60 1 2
1538 Curve A Voltage Level 4 (] 100 1 45
1539 Curve ARamp Time 4 1 60 1 2
1540 Curve A Voltage Level 5 (] 100 1 55
1541 Curve ARamp Time 5 1 60 1 2
1542 Curve A Voltage Level 6 (] 100 1 67
1543 Curve ARamp Time 6 1 60 1 2
1544 Curve A Voltage Level 7 (] 100 1 82
1545 Curve ARamp Time 7 1 60 1 2
1546 Curve A Voltage Level 8 (] 100 1 100
1547 Curve ARamp Time 8 1 60 1 2
1548 Curve B Current Limit 200 500 10 350
1549 Curve B Voltage Level 1 (] 100 1 25
1550 Curve BRamp Time 1 1 60 1 2
1551 Curve B Voltage Level 2 (] 100 1 30
1552 Curve B Ramp Time 2 1 60 1 2
1553 Curve B Voltage Level 3 (] 100 1 37
1554 Curve BRamp Time 3 1 60 1 2
1555 Curve B Voltage Level 4 (] 100 1 45
1556 Curve BRamp Time 4 1 60 1 2
1557 Curve B Voltage Level 5 (] 100 1 55
1558 Curve BRamp Time 5 1 60 1 2
1559 Curve B Voltage Level 6 (] 100 1 67
1560 Curve BRamp Time 6 1 60 1 2
1561 Curve B Voltage Level 7 (] 100 1 82
1562 Curve BRamp Time 7 1 60 1 2
1563 Curve B Voltage Level 8 (] 100 1 100
1564 Curve BRamp Time 8 1 60 1 2
1565 Curve C Current Limit 200 500 10 350
1566 Curve C Voltage Level 1 (] 100 1 25
1567 Curve CRamp Time 1 1 60 1 2
1568 Curve C Voltage Level 2 (] 100 1 30
1569 Curve C Ramp Time 2 1 60 1 2
1570 Curve C Voltage Level 3 (] 100 1 37
1571 Curve C Ramp Time 3 1 60 1 2
1572 Curve C Voltage Level 4 (] 100 1 45
1573 Curve C Ramp Time 4 1 60 1 2
1574 Curve C Voltage Level 5 (] 100 1 55
1575 Curve C Ramp Time 5 1 60 1 2
1576 Curve C Voltage Level 6 (] 100 1 67
1577 Curve C Ramp Time 6 1 60 1 2
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1578 Curve C Voltage Level 7 0 100 1 82
1579 Curve CRamp Time 7 1 60 1 2
1580 Curve C Voltage Level 8 0 100 1 100
1581 Curve CRamp Time 8 1 60 1 2

Setpoint Page 8 1600 Run Curve Locked Rotor Time 1 30, Oxffff 1 O/LCLASS
1601 Run Lock Rotor Current 400 800 1 600
1602 Start Curve Locked Rotor Time 1 30, Oxffff 1 O/LCLASS
1603 Start Lock Rotor Current 400 800 10 600
1604 Area Under Curve Protection 0 1 1 0
1605 Maximum [*I*T Start 1 2500 1 368
1606 Current Over Curve 0 2 1 0
1607 Learned Start Start Curve Bias 5 40 1 10
1608 Time For Sampling 1 300 1 30
1609 Accel Time Limit 1 300, Oxffff 1 30
1610 Coast Down Timer Time 1 60, Oxffff 1 DISABLED
1611 Number of Starts Per Hour 1 6, Oxffff 1 DISABLED
1612 Time Between Starts Time 1 60, Oxffff 1 DISABLED
1613 Reserved

Setpoint Page 9 1620 Use Nema Temp For Rtd Values 0 1
1621 # of Rtd’s Used For Stator 0 6 1 6
1622 Rtd Voting 0 1 1
1623 Rtd #1 Description Reg0 String
1624 Rtd #1 Description Regl —
1625 Rtd #1 Description Reg2 —
1626 Rtd #1 Description Reg3 —
1627 Rtd #1 Description Reg4 —
1628 Rtd #1 Description Reg5 —
1629 Rtd #1 Description Reg6 —
1630 Rtd #1 Description Reg7 —
1631 Stator Phase Al Type 0 4 1 0
1632 Stator Phase Al Alarm Level 0 240, Oxffff 1 OFF
1633 Stator Phase Al Trip Level 0 240, Oxffff 1 OFF
1634 Reserved
1635 Reserved
1636 Reserved
1637 Rtd #2 Description Reg0 String
1638 Rtd #2 Description Regl —
1639 Rtd #2 Description Reg2 —
1640 Rtd #2 Description Reg3 —
1641 Rtd #2 Description Reg4 —
1642 Rtd #2 Description Reg5 —
1643 Rtd #2 Description Reg6 —
1644 Rtd #2 Description Reg7 —
1645 Stator Phase A2 Type 0 4 1 0
1646 Stator Phase A2 Alarm Level 0 240, Oxffff 1 OFF
1647 Stator Phase A2 Trip Level 0 240, Oxffff 1 OFF
1648 Reserved
1649 Reserved
1650 Reserved
1651 Rtd #3 Description Reg0 String
1652 Rtd #3 Description Regl —
1653 Rtd #3 Description Reg2 —
1654 Rtd #3 Description Reg3 —
1655 Rtd #3 Description Reg4 —
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1656 Rtd #3 Description Reg5 —
1657 Rtd #3 Description Reg6 —
1658 Rtd #3 Description Reg7 —
1659 Stator Phase B1 Type 0 4 1 0
1660 Stator Phase B1 Alarm Level 0 240, Oxffff 1 OFF
1661 Stator Phase B1 Trip Level 0 240, Oxffff 1 OFF
1662 Reserved
1663 Reserved
1664 Reserved
1665 Rtd #4 Description Reg0 String
1666 Rtd #4 Description Regl —
1667 Rtd #4 Description Reg2 —
1668 Rtd #4 Description Reg3 —
1669 Rtd #4 Description Reg4 —
1670 Rtd #4 Description Reg5 —
1671 Rtd #4 Description Reg6 —
1672 Rtd #4 Description Reg7 —
1673 Stator Phase B2 Type 0 4 1 0
1674 Stator Phase B2 Alarm Level 0 240, Oxffff 1 OFF
1675 Stator Phase B2 Trip Level 0 240, Oxffff 1 OFF
1676 Reserved
1677 Reserved
1678 Reserved
1679 Rtd #5 Description Reg0 String
1680 Rtd #5 Description Regl —
1681 Rtd #5 Description Reg2 —
1682 Rtd #5 Description Reg3 —
1683 Rtd #5 Description Reg4 —
1684 Rtd #5 Description Reg5 —
1685 Rtd #5 Description Reg6 —
1686 Rtd #5 Description Reg7 —
1687 Stator Phase C1 Type 0 4 1 0
1688 Stator Phase C1 Alarm Level 0 240, Oxffff 1 OFF
1689 Stator Phase C1 Trip Level 0 240, Oxffff 1 OFF
1690 Reserved
1691 Reserved
1692 Reserved
1693 Rtd #6 Description Reg0 String
1694 Rtd #6 Description Regl —
1695 Rtd #6 Description Reg2 —
1696 Rtd #6 Description Reg3 —
1697 Rtd #6 Description Reg4 —
1698 Rtd #6 Description Reg5 —
1699 Rtd #6 Description Reg6 —
1700 Rtd #6 Description Reg7 —
1701 Stator Phase C2 Type 0 4 1 0
1702 Stator Phase C2 Alarm Level 0 240, Oxffff 1 OFF
1703 Stator Phase C2 Trip Level 0 240, Oxffff 1 OFF
1704 Reserved
1705 Reserved
1706 Reserved
1707 Rtd #7 Description Reg0 String
1708 Rtd #7 Description Regl —
1709 Rtd #7 Description Reg2 —
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1710 Rtd #7 Description Reg3 —
1711 Rtd #7 Description Reg4 —
1712 Rtd #7 Description Reg5 —
1713 Rtd #7 Description Reg6 —
1714 Rtd #7 Description Reg7 —
1715 End Bearing Type 0 4 1 0
1716 End Bearing Alarm Level 0 240, Oxffff 1 OFF
1717 End Bearing Trip Level 0 240, Oxffff 1 OFF
1718 Reserved
1721 Reserved
1720 Reserved
1721 Rtd #8 Description Reg0 String
1722 Rtd #8 Description Regl —
1723 Rtd #8 Description Reg2 —
1724 Rtd #8 Description Reg3 —
1725 Rtd #8 Description Reg4 —
1726 Rtd #8 Description Reg5 —
1727 Rtd #8 Description Reg6 —
1728 Rtd #8 Description Reg7 —
1729 Shaft Bearing Type 0 4 1 0
1730 Shaft Bearing Alarm Level 0 240, Oxffff 1 OFF
1731 Shaft Bearing Trip Level 0 240, Oxffff 1 OFF
1732 Reserved
1733 Reserved
1734 Reserved
1735 Rtd #9 Description Reg0 String
1736 Rtd #9 Description Regl —
1737 Rtd #9 Description Reg2 —
1738 Rtd #9 Description Reg3 —
1739 Rtd #9 Description Reg4 —
1740 Rtd #9 Description Reg5 —
1741 Rtd #9 Description Reg6 —
1742 Rtd #9 Description Reg7 —
1743 Rtd #9 Type (] 4 1 (o]
1744 Rtd #9 Alarm Level 0 240, Oxffff 1 OFF
1745 Rtd #9 Trip Level 0 240, Oxffff 1 OFF
1746 Reserved
1747 Reserved
1748 Reserved
1749 Rtd #10 Description Reg0 String
1750 Rtd #10 Description Regl —
1751 Rtd #10 Description Reg2 —
1752 Rtd #10 Description Reg3 —
1753 Rtd #10 Description Reg4 —
1754 Rtd #10 Description Reg5 —
1755 Rtd #10 Description Reg6 —
1756 Rtd #10 Description Reg7 —
1757 Rtd #10 Type ] 4 1 (o]
1758 Rtd #10 Alarm Level 0 240, Oxffff 1 OFF
1759 Rtd #10 Trip Level 0 240, Oxffff 1 OFF
1760 Reserved
1761 Reserved
1762 Reserved
1763 Rtd #11 Description Reg0 String
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1764 Rtd #11 Description Regl —
1765 Rtd #11 Description Reg2 —
1766 Rtd #11 Description Reg3 —
1767 Rtd #11 Description Reg4 —
1768 Rtd #11 Description Reg5 —
1769 Rtd #11 Description Reg6 —
1770 Rtd #11 Description Reg7 —
1771 Rtd #11 Type ] 4 1 (o]
1772 Rtd #11 Alarm Level 0 240, Oxffff 1 OFF
1773 Rtd #11Trip Level 0 240, Oxffff 1 OFF
1774 Reserved
1775 Reserved
1776 Reserved
1777 Rtd #12 Description Reg0 String
1778 Rtd #12 Description Regl —
1779 Rtd #12 Description Reg2 —
1780 Rtd #12 Description Reg3 —
1781 Rtd #12 Description Reg4 —
1782 Rtd #12 Description Reg5 —
1783 Rtd #12 Description Reg6 —
1784 Rtd #12 Description Reg7 —
1785 Rtd #12 Type (] 4 1 (o]
1786 Rtd #12 Alarm Level 0 240, Oxffff 1 OFF
1787 Rtd #12 Trip Level 0 240, Oxffff 1 OFF
1788~ Reserved
1790
1120 RTD Trip Delay 1 60 1 10
1121 RTD Alarm Delay 60 1 5
Setpoint Page 10 1800 Metering Password (] 999 1 123
1801 Level 2 Password 100 999 1 100
1802 Level 3 Password 1000 9999 1 1000
1803 Factory Password Low Byte 10000 99999 1 48562
1804 Factory Password High Byte
Setpoint Page 11 1810 Modbus Address Number 1 247 1 247
1811 Set Access Code 1 999 1 1 1-993: Access
all functions;
994: Only
access Fn3;
995: Access
Fn3,5and 16;
996: Access
Fn3,5,6 and
16;
997: Access
Fn3,4,5,6 and
16;
998: Access
Fn3,4,5,6,9,
16;
999: For
factory use.
1812 Set Front Baud Rate 1 7 1 3
1813 Set Modbus Baud Rate 1 1 3
1814 Reserved
1815 Set Link Baud Rate 7 1
1816 Remote Start/Stop 0 1 1
1817 Reserved
Setpoint Page 12 1830 Metering Date Page # 1 4 1 1
1831 Metering Data Screen # 1 40 1 1
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1832 RTD Failure Alarm 0 1 1 0
1833 Thermal Register Min 10 50, Oxffff 1 15
1834 Thermal Register Alarm 40 95, Oxffff 1 90
1835 Thermal Alarm Delay 1 20 1 10
1836 Stopped Cool Down Time 10 300 1 30
1837 Run Cool Down Time 10 300 1 15
1838 Hot Stall Time 4 40, Oxffff 1 % O/L
CLASS
1839 Cold Stall Time 40, Oxffff 1 O/LCLASS
1840 Relay Measured Cool Rates (] 1 1 o]
1841 Motor Design Ambient temperature 10 90 1 40
1842 Motor Design Run Temperature 50 100 1 80
1843 Motor Stator Max Temperature 10 240, Oxffff 1 INS CLS
1844 1/B Input To Thermal Register (] 1 1 o]
1845 Use Calculated K Or Assign 50, Oxffff 1 7
1846 Reserved
Register Data
Metering Page # Address Register Name  Data Type Scale Unit Example Remark
Metering Page 1 2000 IA (RMS IphaseA) Ul x1 Amps Ul: Unsigned
Integer
Note: Don’t show
scale later if it is
x1.
2001 IB (RMS IphaseB) ul Amps
2002 IC (RMS IphaseC) ul Amps
2003 G/F (RMS IGFault) Ul x0.01 Amps
2004 Vab (RMS Vab) ul Volts In page 2.
2005 Vbc (RMS Vbc) ul Volts In page 2.
2006 Vca (RMS Vca) ul Volts In page 2.
2007 I(avg) RMS lavg ul Amps
2008 RMS Vavg Ul Amps In page 2.
2009 Motor Load % of FLA Ul %
2010 G/F (RMS IGFault) Ul Amps
2011 Thermal Register IN % IN: Integer
Remaining
2012 Thermal Register to Start IN %
2013 1/B (Current ImBalance) IN %
2014 Reserved IN —
2015 1*I*T to Start ul Amp*Amp*Sec See Reg Addr
1605
2016 Average Start Time ul Sec
2017 Last Start Time Ul Sec
2018 Average Start Current Ul Amps
2019 Reserved Ul
2020 Line Frequency ul Hz
2021 Power Factor IN x0.01 — In page 2.
2022 RPM IN Rpm
2023 Phase Order Ul — 0 = Unknown,
1=ABC,2=ACB
Metering Page 2 2800 Reserved ul —
2801 Power Factor Sign ul — 0: Lead; 1: Lag
2802 Power Factor IN x0.01 —
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2803 KWH Used IN Kwh
2804-5 KW UNS32 Kw Ist reg: LSW;
2nd reg: MSW.
LSW: Least
Significant Word;
MSW: Most
Significant Word;
2806-7 KVA UNS32 Kw Ist reg: LSW;
2nd reg: MSW.
2808-9 KVAR UNS32 Kw
2810-11 MWH Used UNS32 Mwh
2812-13 Peak KW UNS32 Kw
2814-15 Peak KVA UNS32 Kw
2816-17 Peak KVAR UNS32 Kw
2818-19 Peak Amps UNS32 Amps
2820-21 Peak KW Time UNS32 Ist reg: hh: hour, mm:
hh,mm; minute,
2nd reg: MM: month, DD:
MM,DD day.
2822-23 Peak KVA Time UNS32 Ist reg:
hh,mm;
2nd reg:
MM,DD
2824-25 Peak KVAR Time UNS32 Ist reg:
hh,mm;
2nd reg:
MM,DD
2826-27 Peak Amps Time UNS32 Ist reg:
hh,mm;
2nd reg:
MM,DD
Metering Page 3 2050 Max Temp Since Clear RTD IN Celsius
#1 (Fahrenheit)
2051 Max Temp Since Clear RTD IN Celsius
e (Fahrenheit)
2052 Max Temp Since Clear RTD IN Celsius
#3 (Fahrenheit)
2053 Max Temp Since Clear RTD IN Celsius
#4 (Fahrenheit)
2054 Max Temp Since Clear RTD IN Celsius
#5 (Fahrenheit)
2055 Max Temp Since Clear RTD IN Celsius
#6 (Fahrenheit)
2056 Max Temp Since Clear RTD IN Celsius
#7 (Fahrenheit)
2057 Max Temp Since Clear RTD IN Celsius
#8 (Fahrenheit)
2058 Max Temp Since Clear RTD IN Celsius
#9 (Fahrenheit)
2059 Max Temp Since Clear RTD IN Celsius
#10 (Fahrenheit)
2060 Max Temp Since Clear RTD IN Celsius
#11 (Fahrenheit)
2061 Max Temp Since Clear RTD IN Celsius
#12 (Fahrenheit)
2062 Stator Phase A1 RTD #1 IN Celsius
(Temp) (Fahrenheit)
2063 Stator Phase A1 RTD #2 IN Celsius
(Temp) (Fahrenheit)
2064 Stator Phase A1 RTD #3 IN Celsius
(Temp) (Fahrenheit)
2065 Stator Phase A1 RTD #4 IN Celsius
(Temp) (Fahrenheit)
2066 Stator Phase A1 RTD #5 IN Celsius

(Temp)

(Fahrenheit)
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2067 Stator Phase A1 RTD #6 IN Celsius
(Temp) (Fahrenheit)
2068 Stator Phase A1 RTD #7 IN Celsius
(Temp) (Fahrenheit)
2069 Stator Phase A1 RTD #8 IN Celsius
(Temp) (Fahrenheit)
2070 Stator Phase A1 RTD #9 IN Celsius
(Temp) (Fahrenheit)
2071 Stator Phase A1 RTD #10 IN Celsius
(Temp) (Fahrenheit)
2072  Stator Phase A1 RTD #11 IN Celsius
(Temp) (Fahrenheit)
2073  Stator Phase A1 RTD #12 IN Celsius
(Temp) (Fahrenheit)
2074 Measured Run Cool Time ul Celsius
(Fahrenheit)
2075 Measured Stop Cool Time ul Celsius
(Fahrenheit)
2076 Hottest Stator RTD# Ul —_
2077 Hottest Stator RTD IN Celsius
Temperature (Fahrenheit)
2078 Hottest Non-Stator RTD# Ul —
2079 Hottest Non-Stator RTD IN Celsius
Temp (Fahrenheit)
Metering Page 4 2100 Model # + Firmware Rev # Ul — If Model # +
Firmware Rev # is
6.22, it shows 622
here.
2101 O/L Time Left to Trip Ul Second
2102 Therm Inh Time Left Ul Minute
2103-2104 Coast Down Timer Time UNS32 Millisecond Ist reg: LSW;
Left 2nd reg: MSW.
2105-2106 Time Between Starts Time UNS32 Millisecond Ist reg: LSW;
2nd reg: MSW.
2107-2108 Starts Per Hour Time #0 UNS32 Minute 60 min - Time
since Ist start.
2109-2110 Starts Per Hour Time #1 UNS32 Minute 60 min - Time
since 2nd start.
2111-2112 Starts Per Hour Time #2 UNS32 Minute 60 min - Time
since 3rd start.
2113-2114 Starts Per Hour Time #3 UNS32 Minute 60min - Time
since 4th start.
2115-2116 Starts Per Hour Time #4 UNS32 Minute 60min - Time
since 5th start.
2117-2118 Starts Per Hour Time #5 UNS32 Minute 60min - Time
since 6th start.
2119 Relay Status (Power on, Ul — BitO of high byte:
Relay status) 0 = Pwr Off;
1=PwrOn;
Bit 0-7 of low
byte: relay1-8.
0 =relay off;
1 =relayon.
2120 Present Lcd Linel (Char2, Ul ‘0,'M’, e.g.: MOTOR
Charl) STOPPED
2121 Present Lcd Linel Ul ‘0T,
(Char4, Char3)
2122 Present Lcd Linel Ul ‘R
(Char6, Char5s)
2123 Present Lcd Linel Ul ‘TS,
(Chars8, Char7)
2124 Present Lcd Linel Ul ‘PO,
(Char10, Cha9)
2125 Present Lcd Linel Ul ‘E'VP,

(Char12, Charll)
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2126 Present Lcd Linel Ul ‘D)
(Char14, Char13)
2127 Present Lcd Linel ul A
(Char16, Char15s)
2128 Present Lcd Linel ul A
(Char18, Char17)
2129 Present Lcd Linel Ul cor
(Char20, Char19)
2130 Present Lcd Line2 Ul ‘E'VR’, e.g.: READY
(Char2, Charl) TO
START
2131 Present Lcd Line2 Ul ‘DA,
(Char4, Char3)
2132 Present Lcd Line2 ul VY,
(Char6, Char5s)
2133 Present Lcd Line2 Ul ‘0T,
(Chars8, Char7)
2134 Present Lcd Line2 Ul ‘s’
(Char10, Cha9)
2135 Present Lcd Line2 ul ‘AT,
(Char12, Charll)
2136 Present Lcd Line2 ul ‘TR,
(Char14, Char13)
2137 Present Lcd Line2 ul AR
(Char16, Charl5s)
2138 Present Lcd Line2 ul A
(Char18, Char17)
2139 Present Lcd Line2 ul A
(Char20, Char19)
2140 Service Code ul High byte:
Language code;
Low byte: Service
code.
Metering Page 5 2900 Event Count Ul -
1-64. Numbers of events in Event Recorder - ring buffer. It also can
be used for pointer while the numbers of events are less than 64, i.e.
ring buffer has not been full yet.
2901 Event Start Ul-
0-63. Arolling pointer points to the oldest event - the starting event,
while numbers of events are over 64 in ring buffer. It will not count
until ring buffer is full.
If (2900) < 64, (2901) = O;
If (2900)=64, (2901) >=0 and Newest event entry # = (2901) - 1. It is
mod 64 subtraction.
For example, there are 64 events in event recorder, and the oldest
event starts from event Entry #5 2980-2995. We then will have
(2900)=64, Newest event entry #=(2901)-1=5-1=4and
(2902)=64. And the newest event will be logged into Event Entry #4
2964-2979 because of the scrolling. Note that the newest event will
override the “last” oldest event after the event recorder is full. The
pointer 2901 will keep scrolling to tell us what the oldest event is -
the starting event in this ring buffer.
2902 Event Size Ul — 64. Fixed Number
to indicate the
size of Event
Recorder.
2903-2915 Reserved — —
2916 Event Entry #1: Year Ul —
2917  Event Entry #1: Month & ul MM,DD MM: month, DD:
Day day.
2918 Event Entry #1: Minutes & Ul mm,hh hh: hour, mm:
Hours minute,
2919 Event Entry #1: Ul ms

2920 Event Entry #1: Event Code Ul

Milliseconds
See Table 2-19
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Register Data
Metering Page # Address Register Name  Data Type Scale Unit Example Remark
2921 Event Entry #1: Event Ul See Table 2-20
Parameter
2922 Event Entry #1: Current Ul Amps
PhaseA
2923 Event Entry #1: Current Ul Amps
PhaseB
2924 Event Entry #1: Current Ul Amps
PhaseC
2925 Event Entry #1: Current Ul Amps
GFault
2926  Event Entry #1: VPhaseA ul Volts
2927  Event Entry #1: VPhaseB ul Volts
2928  Event Entry #1: VPhaseC ul Volts
2929 Event Entry #1: PwrFactor Ul —
2930 Event Entry #1: Reserved — —
2931 Event Entry #1: Reserved — —
2932-2947 Event Entry #2 — — Note:
1. Structure of
#2 - #64 are same
as the #1.
2. Each event
entry takes total
sixteen registers.
2948-2963 Event Entry #3 — —
2964-2979 Event Entry #4 — —
2980-2995 Event Entry #5 — —
2996-3011 Event Entry #6 — —
3012-3027 Event Entry #7 — —
3028-3043 Event Entry #8 — —
3044-3059 Event Entry #9 — —
3060-3075 Event Entry #10 — —
3076-3091 Event Entry #11 — —
3860-3875 Event Entry #60 — —
3876-3891 Event Entry #61 — —
3892-3907 Event Entry #62 — —
3908-3923 Event Entry #63 — —
3924-3939 Event Entry #64 — —
Metering Page 6 2150 Last Trip Cause IN — See Table 2-20
2151 Last Trip Value Ul — N/A
2152 Last Trip Iphase A IN Amps
2153 Last Trip Iphase B IN Amps
2154 Last Trip Iphase C IN Amps
2155 Last Trip GF IN Amps
2156 Last Trip Vphase A IN Volts
2157 Last Trip Vphase B IN Volts
2158 Last Trip Vphase C IN Volts
2159 Last Trip PF IN —
2160 Last Trip IB Ul %
2161 Last Trip Line Frequency ul Hz
(Hz)
2162 Last Trip KW Ul Kw
2163 Last Trip Hot Stator RTD # ul —
2164  Last Trip Hot Stator RTD IN Celsius
Temperature
2165 Last Trip Hot Non-Stator ul —
RTD #
2166 Last Trip Hot Non-Stator IN Celsius

RTD Temperature
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Register Data
Metering Page # Address Register Name  Data Type Scale Unit Example Remark
2167 Last Trip Phase Order Ul — See Reg Addr
1094
Metering Page 7 2200-2201 MWH Total UNS32 Mwh
2202 Running Hours Total ul Hours
2203 Total Trips ul —
2204 S/C Trips ul —
2205 Start O/L Trips Ul —
2206 Run O/L Trips Ul —
2207 Frequency Trips ul —
2208 1/B Trips ul —
2209 Overcurrent Trips ul —
2210 Stator Trips ul —
2211 NonStator Trips ul —
2212 G/F HISET Trips ul —
2213 G/F LOSET Trips ul —
2214 Acceleration Time Trips ul —
2215 Start Curve Trips ul —
2216 I*I*T Start Curve Trips Ul —
2217 Learned Start Curve Trips ul —
2218 Shunt Trips ul —
2219 Phase Loss Trips ul —
2220 Tach Accel Trips ul —
2221 U/V Trips ul —
2222 O/V Trips ul —
2223  Power Factor Accel Trips ul —
2224 Voltage Phase Rev Trips ul —
2225 External Input #1 Trips ul —
2226 External Input #2 Trips ul —
2227 External Input #3 Trips ul —
2228 External Input #4 Trips ul —
2229 Misc Trips ul —
2230 Low Control Voltage Trips ul
8888 Device Category Number ul

8889 Reserved
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Table A-19:

lists Event Code shown in Metering Page 5

Event Code Shown in Event Recorder Remark

6 See Event Parameter for individual Alarm
event

7 See Event Parameter for individual Trip
event

8 See Event Parameter for individual Trip and
event alarmclear

27 See Event Parameter for individual System
event Diagnostic

Oxffff DS1 POWER ON Power on

Table A-20:

lists Event Parameter shown in Metering Page

5 and Last Trip Cause in Metering Page 6

Event

Parameter Shownin Event Recorder Remark

For Event Code 6 and 7, and Last Trip Cause:

W o N oUW N =[O

W W N NN NN NN R R R R e e
H O O o N oo W N KHEH O VW owNO A WD EH O

OVERLOAD WARNING
IMBALANCE ALARM
GROUND FAULT ALARM
UNDERCURRENT ALARM
OVERCURRENT ALARM
THERMAL REG ALARM
SELT TEST ALARM

OVER VOLTAGE ALARM
UNDER VOLTAGE ALARM
kW DEMAND ALARM
kVA DEMAND ALARM
kVAR DEMAND ALARM
CURRENT DEMAND ALARM
PWR FACTOR LD ALARM
PWR FACTOR LAG ALARM
STATORRTD ALARM
RTD ALARM

RTD FAILURE ALARM
SPARE INPUT 1 ALARM
SPARE INPUT 2 ALARM
SPARE INPUT 3 ALARM
SPARE INPUT 4 ALARM
OVERLOAD TRIP
IMBALANCE TRIP
SHORT CIRCUIT TRIP
STATOR TRIP

RTD TRIP
OVERCURRENT TRIP
GROUND FAULT LO TRIP
GROUND FAULT HI TRIP
PHASE LOSS TRIP
PHASE ORDER TRIP

Event

Parameter Shown in Event Recorder Remark
32 ACCELERATION TRIP

33 TACH TRIP @ xxxx RPM
34 BASIC START CRV TRIP
35 START CRV UNDER TRIP
36 START CRV OVER TRIP
37 OVER VOLTAGE TRIP

38 UNDER VOLTAGE TRIP
39 PWR FACTOR LEAD TRIP
40 PWR FACTOR LAG TRIP
41 OVERFREQUENCY TRIP
42 UNDERFREQUENCY TRIP
43 LOW CONTROL VOLTAGE
44 THERMAL CAP INHIB

45 COASTDOWN TMRINHIB
46 TIME BETWEEN INHIB
47 STARTS PERHRINHIB
48 BYPASS DISCREPANCY
49 CURRENT RISE

50 CURRENT FALL OFF

51 INHIBITS CLEAR

52 MOTOR RUNNING

53 DELAYED RUN

54 AT SPEED

55 TIMED OUTPUT

56 FIRING OFF

57 SHUNT TRIP

For Event Code 8:

44 THERM CAP INHIB CLR
45 COASTDOWN INHIB CLR
46 TIME BETW INHIB CLR
47 STARTS PER HR CLEAR
52 BYPASS DISC. CLEAR

53 DELAYED RUN CLEAR
54 AT SPEED CLEAR

55 TIMED OUTPUT CLEAR
56 FIRING OFF CLEAR

57 SHUNT TRIP CLEAR

For Event Code 27:

O o N Ut d Wi

=
= O

FIRMWARE UPGRADED
FACTORY RESET
THERMAL CAP RESET
FLASH READ ERROR
FLASH WRITE ERROR
MEM ERROR. BATTERY?
SOFTWARE RESET
WATCHDOG RESET
WARM REBOOT

RTD INIT ERROR
KEYPAD ENTRY TIMEOUT
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