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1.0 DESCRIPTION

1.1 Quick Start-Up The following describes the basic procedure to set up the EZstart to simply start the
motor.  Additional programming will allow the user to optimize the starting characteristics
for the given motor load.

þ Before power is applied to the unit, all safety precautions must be adhered to.  It
is recommended that the entire manual be read prior to start-up of the EZstart.

þ Connect incoming line power to terminals L1, L2, and L3.

þ Connect motor leads to terminal T1, T2, and T3.

þ 120VAC control power must be supplied to the "120V" and "Neutral" terminals.  If
the unit is supplied with a control power transformer, 120V will be present, stepped
down from the line power inputs.  With no control power transformer, 120V must
be supplied from an external source.

þ Jumpers JP1 through JP5 determine the full load amperage rating of the unit.
Determine the FLA of the starter using the "Jumper Set-Up Procedure" on page 8.
Factory preset except on replacement boards.

þ Set the FLA switch, SW1, to the motor nameplate FLA.  Refer to the "FLA Switch
Position Table" on page 8 for switch settings.

þ Apply line and control power to the unit.

þ The phase LED's 4-6, should be lit.  The keypad should be lit displaying
"READY".

þ Press the "LOCAL" button on the keypad.  The "LOCAL" LED should light.

þ Momentarily press the "JOG" button on the keypad.  The motor should attempt
rotation.  If rotation is incorrect, reverse two of the line or motor wires.

þ If rotation is correct, press the "RUN" button on the keypad.  The keypad should
display "STARTING" and the motor should ramp up to full speed.

þ Start-up is now complete using the factory default parameters.  The motor should
be operating properly, but it is recommended that the parameters be fine tuned to
optimize the EZstart's performance.
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1.2 Overview The Saftronics Micro-Processor Based Reduced Voltage Controller (EZstart) represents
the latest technology in controlled motor starting.  Utilizing six back to back Silicon
Controlled Rectifiers (SCR's), one pair per phase, precise levels of current and voltage
can now be passed to the motor to create optimum starting performance.  The EZstart
also controls peak starting currents on all soft start modes to limit excessive line voltage
dips.

1.3 Standard Features Universal Source Matching™
The EZstart adjusts to available supply voltage between 200 and 600VAC, and will
compensate for frequency variation from 45 to 65Hz, regardless of phase rotation.

Closed Loop Starting
Continuously controlled Closed Loop Current starting maintains a greater level of
stability than can be achieved with Open Loop Starters, and gives improved
productivity and reliability.

Built-In Motor Protection
The EZstart offers multilevel protection for AC motors from the most common
causes of motor faults:

Instantaneous Overcurrent (IOC):  The unit reacts to high rises in current
(900% FLA) that would result from load side line to line or line to ground shorts,
or internal motor faults.

Single Phase Protection:  The unit will not allow the motor to start if it detects
a supply phase loss.  If one or more phases are missing, an unprotected motor
under these conditions could stall and overheat, damaging the motor.

Class 10 Electronic Overload Protection:  This is provided to protect the
motor against sustained overload.  Class 20 or 30 Electronic Overload
protection can also be selected via the keypad.

Shorted SCR Detection
As part of the self check procedure, the EZstart will verify that each of the six SCR's
is not shorted before allowing a Start Command.

Equipment Protection
The EZstart has over-temperature switches to offer protection against heatsink

over temperature.

Phase Rotation Option:  To ensure only one direction of motor rotation by
sensing the supply voltage phasing.

All of these protective devices are standard in the EZstart.

1.4 Starting Modes Control and Programming Unit
A fully featured control and programming unit with positive feel push-buttons and
plain English language is provided with a backlit LCD display.  This unit provides
easy access to the operating, setup parameters and running status of the EZstart.

The EZstart offers five distinct starting modes to allow for optimum performance
and efficiency over a wide range of load characteristics.  Refer to Section 6.0,
Groups, Modes & Parameters for a graphical explanation of the starting modes.

Current Ramp Mode
Allows the setting of an initial starting current, with an adjustable ramp time to a
maximum adjustable current level.  At full speed, current is determined by the motor
load.

Separate electromechanical
overload protection can be
provided on all packaged
starters if required.
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1.4 Starting Modes Voltage Ramp Mode
(cont'd) Allows the setting of an initial starting voltage, with an adjustable ramp time to full

line voltage.  There is also an adjustable current limit in this mode.

Current Limit Mode
Allows the user to set a maintained current level for the lowest peak starting current.
At full speed, current is determined by the motor load.

Variable Ramp Mode
Allows the user to set two different acceleration rates within the same starting
period.  The acceleration rate used is determined by the current draw of the motor
allowing the user to set one ramp for varying loads.

Pump Mode
This mode sets up a starting profile specifically for pump applications.  The initial
current setting supplies the motor with a low current level until increased load is
sensed, at which time the ramp commences.  This allows a pump to prime prior to
accelerating to full speed.

All of the above five Start Modes can incorporate the following features.

Kick Start
This feature allows a programmable initial high current or voltage to be applied to
the motor for a programmable period of time to break away high static friction loads.

Jog
Allows for the setting of a fixed voltage level to jog the motor at reduced speed.

Energy Saver
This optional programmable feature, if chosen, only becomes active once the
motor is at full speed.  Please consult the factory for application assistance on
energy savings.

1.5 Stop Modes The EZstart offers three different modes of stopping.  This allows the user to tailor the
operation of their system to meet their particular needs.  Refer to Section 6.0, Groups,
Modes & Parameters for a graphical explanation of the stopping modes.

Coast-to-Stop
This mode simply removes power from the motor when a stop command is given.
The motor will then coast-to-stop at a rate dictated by the applied load.

Ramp Stop
This mode allows the user to set a "ramp down" time and a "turnoff" level.  In this
mode the output voltage is gradually decreased from full line voltage to an
adjustable level at which the voltage drops to zero.

Pump Stop
This is specifically designed for pump applications, to eliminate "water-hammer".
The user can select a "step-down" level, a "turnoff" level, and a "ramp-down" time.
The "ramp-down" time sets the time from the "step-down" level to the "turnoff"
level.

NOTE:  The use of a Bypass
Contactor precludes the
use of the Energy Saver
feature.
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Model
Number

500% for 30 Seconds

Rated
Amps

Maximum Horsepower

200V 230V 460V 575V

EZS-40 40 10 15 30 40

EZS-80 80 30 30 60 75

EZS-125 125 50 50 100 125

EZS-180 180 75 75 150 150

EZS-240 240 100 100 200 250

EZS-360 360 150 150 300 300

EZS-500 500 200 200 400 500

EZS-800 800 300 300 600 800

EZS-1250 1250 400 500 1000 1250

2.0 SPECIFICATIONS

2.1 Electrical Power
Three phase, 200 to 600 VAC; 45 to 65 Hertz.

Overload Capacity
500% for 30 seconds (two consecutive starts).  Service Factor of 1.25.

Control
Separate 80-140VAC, 50/60Hz, 50VA for control power is required.  (Additional VA
may be required for fans or contactors)

Operator Devices
All operator controls are housed on the keypad which has a 2 line 8 character back
lit LCD display.  Operator controls include Local, Monitor, Jog, Program, Up, Down,
Run, and Stop/Reset keys.

External control devices can be wired to the optically isolated terminal strip
including:

2 or 3 wire Start/Stop control (selectable)
Fault Reset and External Fault

Inputs and Outputs
See  Section 6.3 for detailed description.

Analog Outputs
0-10VDC (10mA) 5% accuracy, short circuit protected, representative of 0-250%
motor current.

Digital Outputs
1 Open collector output (see menu for programmable functions) 24VDC @ 50mA.
2 Form C, Dry relay contacts, rated for 220VAC @ 2amps. (10amp Peak Switching).

Communications
RS485 non-isolated - (Isolation is optional)
Baud rate - 1200-9600 BPS
Protocol - MODBUS

Diagrams
Refer to Section 8.0 for diagrams

Ratings
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2.1 Electrical (cont'd) Short Circuit Rating
The EZstart starter is suitable for use on a circuit capable of delivering not more
than the listed rms symmetrical amperes, 600 volts maximum.

 MODEL AMPS
EZS - 40   5,000
EZS - 80   5,000
EZS - 125 10,000
EZS - 180 18,000
EZS - 240 18,000
EZS - 360 30,000
EZS - 500 30,000
EZS - 800    C/F
EZS -1250    C/F

2.2 Electrical Protection Short Circuit Protection & Disconnect Capability
Short circuit protection and disconnect means are provided by the user in the
form of a circuit breaker or fused disconnect.  Fuses should be either type J
or RK1, capable of interrupting 200,000 amps and should be sized according
to all applicable codes and for motor loads.

Single Phase Protection
This is standard on all EZstart models.  The EZstart will not operate if a single
phase condition is detected prior to starting.  If the motor is running under full
load when a phase is lost, the EZstart will trip.

Shorted SCR Protection
As part of the Self Check procedure, the EZstart will confirm that each of the
six SCR's is not shorted before allowing a start command.

If a Bypass Option is supplied, this feature will also check if the bypass
contactor's contacts are closed, and if so the EZstart will not allow a start
command.

Enhanced motor protection may be provided by interlocking the EZstart fault
circuit with an input supply disconnecting device.  In the event of a shorted SCR
being detected, power will be removed from the unit.

Heatsink Over-Temperature
Thermal switches are provided to protect the SCR heatsink assembly from
overheating.  If the temperature of the heatsink reaches 850C, the switches will
open and trip the EZstart.  OVERTEMP will be displayed on the flashing LCD
display.  This fault is resetable, however, the EZstart will not accept a start
command until the temperature drops sufficiently to allow the switches to
close.

Instantaneous Overcurrent (IOC)
If the instantaneous value of the line current exceeds 900% of the motor FLA
setting, the unit will trip.  This trip can be reset, however the EZstart should not
be restarted until the cause of the IOC trip has been found and rectified.

Surge Protection
MOV's across each SCR limit voltage deviations to nondestructive levels.

2.3 Mechanical Data For dimensional information see Section 8.3.
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3.0 INSTALLATION & DERATING

3.1 Installation Specs The EZstart must be installed in an area where the following conditions exist:
Ambient temperature does not exceed 400C (1040F).
Ambient temperature is not less than -100C (140F).
Altitude above sea level is less than 3,300 feet or (1,000 meters).
Ambient air is reasonably clean, dry and free from flammable or combustible
vapors, steam or corrosive gases.

The EZstart must be installed away from any heat source, and a minimum of 12 inches
or (30cm) is required around the air inlet and outlet, on ventilated units.

The EZstart has been designed for 500C (1220F) maximum temperature inside the
enclosure.

(Contact factory for installation in other environments).

3.2 Derating Data When a unit is installed in conditions outside of the parameters set in Section 3.1, it may
require derating as follows:  (consult factory if unsure)

1.5% per 0C above 400C or 0.75% per 0F above 1040F.

1.0% for every 300 feet above 3,300 feet or (100m above 1,000m).
(Up to a maximum of 6,600 feet or 2,000m).

3.3 Wiring Data The EZstart must be wired in compliance with the National Electrical Code (NEC) or any
other codes applicable to the user's location.

The user is responsible for providing adequate short circuit protection (Section 2.2).

Power Factor Capacitor Connection

3.4 Safety Precautions CAUTION:  The equipment will be at line potential when AC power is connected.
Activation of the "STOP" push-button will not remove line voltage.  All phases must
be disconnected from the equipment before servicing.

The electrical code requires that all equipment be properly grounded.  This
includes motors, starters, and control panels.

Lockout procedures must be followed before servicing this equipment.  This
equipment should only be serviced by qualified personnel.

L1

L2

L3

POWER FACTOR

   CAPACITORS

CONTACTOR

STARTER

O/L

M

MOTOR

CAUTION:  Power factor capacitors,
when used, must be connected to the
line side of the starter and never to the
load side.
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4.0 START-UP

4.1 Installation Inspection Ensure that the EZstart has been installed according to the previous quidelines.
Confirm that the unit has been wired according to any drawings that pertain to the
particular installation.  Check that all connections are tight, and the motor can
rotate freely.

4.2 FLA Switch Setting The default position of the FLA switch, as shipped from the factory, is position F (see
Section 8.2 for switch location).  To set the switch to properly calibrate the EZstart to
the motor, first determine the full load amp (FLA) rating by referring to the motor
nameplate.  Then look under the column of the EZstart model number and set to the
FLA Switch position just higher than the motor's FLA.

For example:  with an EZS-180 and a motor FLA of 156 amps, set the
FLA switch to position D.  The 156 amp rating falls between position C of
153 amps and position D of 162 amps under the EZS-180 model column.

In addition to the FLA switch, there is a programming parameter, FLA VALUE, that
must be set to the starter full load amp rating as set by FLA switch.

FLA Switch Position Table

Rotary
Switch

Position

FLA Switch Setting & Full Load Amps (FLA)

EZstart Model Number

40 80 125 180 240 360 500 800
0 10 20 30 45 60 90 125 200

1 12 24 36 54 72 108 150 240

2 14 28 42 63 84 126 175 280

3 16 32 48 72 96 144 200 320

4 18 36 54 81 108 162 225 360

5 20 40 60 90 120 180 250 400

6 22 44 66 99 132 198 275 440

7 24 48 72 108 144 216 300 480

8 26 52 78 117 156 234 325 520

9 28 56 84 126 168 252 350 560

A 30 60 90 135 180 270 375 600

B 32 64 96 144 192 288 400 640

C 34 68 102 153 204 306 425 680

D 36 72 108 162 216 324 450 720

E 38 76 114 171 228 342 475 760

F 40 80 120 180 240 360 500 800

CAUTION:  Do not allow the
motor to stall during the start-
up procedures.
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PRESS TO SCROLL UP
THROUGH PARAMETERS OR TO
INCREASE SET VALUE

PRESS TO SCROLL DOWN
THROUGH PARAMETERS OR TO
DECREASE SET VALUE

PRESS TO STOP MOTOR (SEE
SECTION 6 FOR STOP OPTIONS)
OR TO RESET STARTER FROM A
FAULT CONDITION

PRESS TO ENTER/EXIT
PROGRAMMING MODE (SEE
SECTION 5.2)

PRESS TO START MOTOR (SEE
SECTION 6.1 FOR START MODE
OPTIONS)

PRESS TO CHANGE MONITORED
PARAMETER

PRESS TO TOGGLE BETWEEN
LOCAL (LOCAL LED ON) & RE-
MOTE (LOCAL LED OFF)

PRESS TO JOG MOTOR AT PRE-
SET SPEED (SEE SECTION 6.1
FOR JOG SPEED)

LIT WHEN PROGRAMMED TO
MONITOR PHASE ROTATION

LIT WHEN IN LOCAL MODE AND
BLINKS WHEN ENTERING NEW
PARAMETER

LIT WHEN THE ENERGY SAVER
FUNCTION IS ON

LIT WHEN FAULT CONDITION
OCCURS

LIT DURING SERIAL
COMMUNICATIONS

4.3 Jumper Set-Up Jumper Set-Up Procedure for EZstart Replacement Boards

EZstart 40A Unit - install jumpers on JP3 and JP5

EZstart 80A Unit - install jumpers on JP2 and JP5

EZstart 125A Unit - install jumpers on JP2 and JP4

EZstart 180A Unit - install jumpers on JP1 and JP4

EZstart 240A Unit - install jumpers on JP2 and JP4

EZstart 360A Unit - install jumpers on JP1 and JP4

EZstart 500A Unit - install jumpers on JP1 and JP5

EZstart 800A Unit - install jumpers on JP1, JP3 andJP4

4.4 EZstart Keypad

WARNING!
Shorting plugs for JP1 through JP5
must be installed properly to provide
correct motor overload protection.
Incorrect placement of jumpers
could result in damage to the starter
and the motor.
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4.5 Parameter Table

NOTES:  V = Volts, FLA = Full Load Amps
(1)  Password is a 3 digit security number that will prevent unauthorized parameter changes.

Parameter Modes Where Active Range or Selections Default Setting User Setting

Start Mode --
Current Ramp, Voltage Ramp, Current
Limit, Pump Start, Variable Ramp

Current Ramp

Current, Initial
Start Modes = Current Ramp,
Voltage Ramp, Variable Ramp

50 - 400% FLA 300%

Current, Maximum
Start Modes = Current Ramp,
Pump Start

200 - 600% FLA 500%

Start Level
Start Modes = Voltage Ramp,
Variable Ramp

20 - 70% 50%

Start Time
Start Modes = All Starts but
Current Limit

3 - 60 seconds 10 seconds

Start Time 2 Start Modes = Variable Ramp 3 - 60 seconds 3 seconds

Kickstart Start Modes = All On/Off Off

Kickstart Level Start Modes = All 50 - 100% 70%

Kickstart Time Start Modes = All 0.5 - 2.5 seconds 1.0 seconds

Stop Mode -- Coast-to-Stop, Ramp Stop, Pump Stop Coast-to-Stop

Off Level
Stop Mode = Ramp Stop, Pump
Stop

10 - 60% V 50%

Stop Time
Stop Mode = Ramp Stop, Pump
Stop

3 - 120 seconds 10 seconds

Stop Down Stop Mode - Pump Stop 40 - 100% 80%

Jog Level All 30 - 100% V 50%

Current Limit
Start Modes = All Starts but
Current Ramp

50 - 600% FLA
(605% disables current limit)

300%

Voltage Level Start Mode = Variable Ramp 25 - 75% V 50%

Energy Saver All On/Off Off

Serial Address All 0 - 31 31

Baud Rate All 1200 - 9600 9600

Control All 2 wire - 3 wire 3 wire

Password (1) All Clear, Unlocked, Locked Unlocked

Relay 1 Function All
Run, Bypass, Fault, Healthy, Cooldown,
Current Off, Current On, Voltage Off,
Voltage On, Inline

Bypass

Relay 2 Function All Same as Relay 1 Fault

Open Collector Output All Same as Relay 1 Cooldown

Current Level Current On or Current Off 50 - 500% 125%

Voltage Level Voltage On or Voltage Off 5 - 100% 100%

Cooldown All 0 - 15 minutes 15 minutes

Default to Factory All No

Fault Memory All Save/Reset Save

Fault - SCR Check All On/Off On

Fault Motor Overload All Class 10/Class 20/Class 30/Ext Class 20

FLA Value All 0 - 3200 amps Rating Dependent

Line Sequence All On/Off Off

Command All Local/Remote Remote
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5.0 PROGRAMMING

5.1 Initialization Apply power to the EZstart unit.  The LCD display will show

READY
indicating that the EZstart has successfully completed the initialization process and is
ready for operation or changes to the factory default values.

It is recommended that all parameters be reset to factory default values before
making initial programming changes.

5.1.1 Reset Parameter To reset the parameter values to their default values, in Program mode (press PROG
Values to Default key) go to the Factory Default parameter (UP arrow key), press the PROG key again

and change the value to YES by pressing the UP arrow key and then press the PROG
key to exit Program mode.

5.1.2 Password Security 1. To set a password go into Program mode by pressing the PROG key.  Use the up
Protection and down arrow keys to scroll to the password screen.

2. Press the PROG key again to go into the Adjust Parameter mode.  The "LOCAL"
LED will start blinking.

3. Use the up and down arrow keys to select the password (range 0-999) and press
the PROG key to save the chosen password into memory.  Note that the
parameters are not yet locked.

4. To lock the parameters, repeat steps 1 and 2.  Press the PROG key to leave the
Adjust Parameter mode, and the parameters are now locked.

5. To unlock the parameters, repeat steps 1 and 2.
6. Use the up and down arrow keys to select the password.  Press the PROG key to

enter the password and go out of the Adjust Parameter mode.  The parameters are
now unlocked.

5.2 Programming The following example will show how to change a parameter value.
Example

The default value for Start Time is 10 seconds.  Change the parameter setting to
30 seconds.  Initially the display will show

READY

1. Press the PROG key. STARTMOD
CURRAMP is displayed.

2. Press the up         key until STARTTIM
10 SEC is displayed.

3. Press PROG key PROG LED turns ON and
begins to flash.

4. Press the up         key until STARTTIM
30 SEC is displayed.

5. Press PROG key PROG LED turns OFF
READY is displayed, and the new
value for Start Time is stored.

>
>
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6.0 GROUPS, MODES & PARAMETERS
EZstart parameters are functionally organized into 4 groups of related parameters:

For the complete parameter listing, refer to Parameter Table on page 8,
Section 4.5 Parameter Groups.

The five start modes and three stopping modes are grouped together respectively.  In order to change to a different
start/stop mode, the display must be in the desired Start mode parameter.  The settings associated with each start/
stop mode are also grouped together and are only accessible when the specific start/stop mode has been selected.
For instance, to change the Start Level (voltage level), the starter must be in the Voltage Ramp mode.

6.1 Start Group

Start Stop Input/Output Fault/Alarm

Current Ramp Ramp Stop Serial Address Motor Overload
Voltage Ramp Pump Stop Baud Rate Phase Rotation
Pump Mode Coast-to-Stop Wire Control SCR Check
Current Limit Run/Fault Relays Overtemperature
Variable Ramp Digital Output Overcurrent

Analog Input External Fault
Analog Output Phase Loss

System Failure
Fault History

V
O
L
T
S

VOLTAGE RAMP100%

nV(1.2)%

0 %
0                                              nT(1.2)

TIME (SEC)

500%

Ne(1.2)%

300%

Ns(1.2)%

50%
0                                                 nT(1.2)

CURRENT RAMP

TIME (SEC)

C
U
R
R
E
N
T

Mode:  Current Ramp
Parameter Description Range Default
Start Time Sets time for current ramp. 3 - 60 sec. 10 sec.

Current, Initial Sets initial current level for starting
as a % of motor FLA.

50 - 400% 300%

Current, Max. Sets final current level during start
as a % of motor FLA.

200 - 600% 500%

Jog Level Sets a fixed output voltage as a %
of line voltage.

30 - 100% 50%

Kickstart Allows for a high initial voltage at
start.

On/Off Off

Kick Level Sets the limit of initial voltage. 50 - 100% 70%

Kick Time Sets duration of kick voltage. 0.5 - 5 sec. 1.0 sec.

Energy Saver Reduces the voltage on a lightly
loaded motor.

On/Off Off

Mode:  Voltage Ramp
Parameter Description Range Default
Start Level Sets voltage level for starting as a

% of line voltage.
20 - 70% 50%

Start Time Sets time for voltage ramp. 3 - 60 sec. 10 sec.

Current Limit Sets maximum current for starting
as a % of motor FLA.

50 - 600% 300%

Jog Level Sets a fixed output voltage as a %
of line voltage.

30 - 100% 50%

Kickstart Allows for a high initial voltage at
start.

On/Off Off

Kick Level Sets the limit of initial voltage. 50 - 100% 70%

Kick Time Sets duration of kick voltage. 0.5 - 5 sec. 1.0 sec

Energy Saver Reduces the voltage on a lightly
loaded motor.

On/Off Off
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6.1   Start  Group   (cont'd)

        VARI   RAMP   MODE

CURRENT LIMIT
500%

0 %

100%

5 0 %

TIME (SEC)
(AT FULL SPEED)

C
U
R
R
E
N
T

PUMP MODE

TIME (SEC)

C
U
R
R
E
N
T

500%

nE(1.2)%

300%

nS(1.2)%

5 0 %
0                                     nT(1.2)

100%

5 0 %

nV(1)%

0 %
 nT(1,2)     nT(3)

TIME (SEC)

Mode:  Current Limit

Parameter Description Range Default

Current Limit Sets maximum current for starting as
a % of motor FLA.

50 - 600% 300%

Jog Level Sets a fixed motor voltage. 30 - 100% 50%

Kickstart Allows for a high initial voltage at
start.

On/Off Off

Kick Level Sets the limit of initial voltage. 50 - 100% 70%

Kick Time Sets duration of kick voltage. 0.5 - 5 sec. 1.0 sec.

Energy Saver Reduces the voltage on a lightly
loaded motor.

On/Off Off

Mode:  Pump Start

Parameter Description Range Default

Current Limit Sets initial current starting level as a
% of motor FLA.

50 - 600% 300%

Current, Max Sets final current level as a % of
motor FLA.

200 - 600% 300%

Start Time Sets ramp time from current limit to
current max.

3 - 60 sec. 10 sec

Jog Level Sets a fixed motor voltage. 30 - 100% 50%

Kickstart Allows for a high initial voltage at
start.

On/Off Off

Kick Level Sets the limit of initial voltage. 50 - 100% 70%

Kick Time Sets duration of kick voltage. 0.5 - 5 sec. 1.0 sec.

Energy Saver Reduces the voltage on a lightly
loaded motor.

On/Off Off

Mode:  Vari Ramp Start

Parameter Description Range Default
Start Level Sets initial voltage level for starting as

a % of line voltage.
20 - 70% 50%

Start Time Sets ramp time from start level to
50% of line voltage.

3 - 60 sec. 10 sec.

Start Time 2 Sets ramp time from 50% of line
voltage to full voltage, dependent
upon initial current setting.

3 - 60 sec. 3 sec.

Current, Initial Sets the current level used to
determine if Start Time or Start Time
2 is in effect from 50% to full voltage.

50 - 400% 50%

Current Limit Sets initial current starting level as a
% of motor FLA.

50 - 600% 300%

Jog Level Sets a fixed motor voltage. 30 - 100% 50%

Vari Level Setpoint to determine current level. 25 - 75% 50%

Kickstart Allows for a high initial voltage at
start.

 On/Off Off

Kick Level Sets the limit of initial voltage. 50 - 100% 70%

Kick Time Sets duration of kick voltage. 0.5 - 5 sec. 1.0 sec.

Energy Saver Reduces the voltage on a lightly
loaded motor.

On/Off Off
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6.2 Stop Group

Mode: Coast-to-Stop

Parameter
Coast-to-stop

Description
Removes voltage from the motor
which will coast-to-stop.

Mode: Ramp Stop

Parameter
Off Level

Stop Time

Description
Sets level at which voltage is
removed from the motor.

Sets voltage ramp down time.

Range
10 - 60%

3 - 120 sec.

Default
50%

10 sec.

Mode: Pump Stop

Description
Sets level as a % of line voltage to
which motor voltage steps on stop
command.

Sets level at which voltage is
removed from the motor.

Sets ramp down time from step level
to turn off level.

Parameter
Step Down

Off Level

Stop Time

Range
40 - 100%

10 - 60%

3 - 120 sec.

Default
80%

50%

10 sec.

COAST-TO-STOP

V
O
L
T
S

100%

0 %

TIME (SEC)

STOP

SPEED

Time is load dependent

100%

nT%

0 %

V
O
L
T
S

STOP

VOLTS

SPEED

SOFT STOP

TIME (SEC)
OT                         nT

PUMP STOP

STOP

SPEED

VOLTS

TIME (SEC)

V
O
L
T
S

100%

n S %

nT%

0 %
OT                        nT
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6.3      Input/Output   Group Run and Fault Relays, Open Collector Output

Function Description Range Default

The relays can be set to any one of the following:

Run Relay energizes on start command &
de-energizes on SCR turn off.

N/A N/A

Bypass Relay energizes when voltage is 100%
and the current less than 125% for
fixed time & de-energizes on stop
command.

N/A N/A

Fault Relay energizes on fault condition &
de-energizes when reset is pressed or
control power is interrupted.

N/A N/A

Healthy Energizes on power up, de-energizes
on fault.  Re-energizes on power up or
reset command.

N/A N/A

Cooldown Relay energizes on start/jog command
but only de-energizes up to 15 minutes
after a stop command.

0-15 min. 15 min.

Voltage On Output energizes above selected
output voltage.

2 - 100% 100%

Voltage Off Output energizes below selected
output voltage.

2 - 100% 100%

Current On Output energizes above selected
output current.

50 - 500% 125%

Current Off Output energizes below selected
output current.

50 - 500% 125%

Inline Output energizes upon start command.
Ramp commences shortly thereafter.
De-energizes short time after stop
command.

N/A N/A

Analog Input

There is 1 analog input available for external control.

Description Range Default

0 - 10 Volt Reference Input. 0-10VDC N/A

Analog Output

There is 1 analog output available for external metering.

Description Range Default

% motor FLA (0 - 250%). 0 - 10 VDC N/A

Communication

Description Range Default

Serial
Address

Unique drive address. 1 - 31 31

Baud Rate Communication speed. 1200-9600 9600
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6.3     Input/Output  Group
( cont'd)

6.4   Fault & Alarm Group

CAUTION:  Do not select External
in the Overload parameter without
an overload relay in the motor
circuit.

Start/Stop Control

Function Description Range Default

Wire Control Sets start/stop control method. 2 or 3 wire 3 wire

Command Control Motor control location. Local/Remote Local

Fault/Alarm

Function Description Range Default

Overtemperature Detects excessive heatsink
temperature.

Fixed Enabled

Overcurrent Trip at 900% FLA. Fixed Enabled

External Fault Allow for external fault trip. Fixed Enabled

Phase Rotation Detect incorrect input phase
rotation.

On/Off Disabled

Shorted SCR Detect shorted SCR and prevent
starting.

On/Off Enabled

Phase Loss Detect missing phase and trip. Fixed Enabled

Motor Overload Detects prolonged motor
overloading.

Class 10,20,
30, Ext.

Class 10

System Software Diagnostic Fault. Fixed Enabled

Fault History
Buffer

When the unit detects any one of
the above 9 protective features,
it is saved in the EEprom, and
can be read either by the serial
port or on the LCD display.  The
unit has the capability of
retaining up to 10 faults.  If more
than 10 faults are registered,
then the earliest recorded faults
will be erased and the most
recent 10 faults retained.
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7.0 TERMINALS
Discrete terminal strips are available for user connection of external control devices.
Wire gauge should not exceed #16 AWG and the use of twisted shielded cable is
recommended for reference signals. See Section 8.0 for layout and connection
drawings.

TERMINAL DESIGNATION DESCRIPTION
J1 - 1   N.O. Contact (RNO) 2A, 240 VAC N/O (Form-C) contact,
J1 - 2   N.C. Contact (RNC) (10A peak switching),programmable.
J1 - 3   Relay Common (RCM)

J1 - 4  N.O. Contact (FNO) 2A, 240 VAC N/O (Form-C) contact,
J1 - 5  N.C. Contact (FNC) (10A peak switching), programmable.
J1 - 6  Relay Common  (FCM)

J2 - 7   Analog Input (AIN) Analog Input
J2 - 8   Analog Input (AGN) Analog Ground
J2 - 9   Analog Output (Aout) 0/+10VDC, 5% accuracy, 0 - 250% FLA,

10 mA short circuit protected

J2 - 10  Open Collector Output (OC) 24 VDC, 50 mA
J2 - 11   RS485 Non-Inv. (+RS485) Fan out 31, Pull up resistor 47K
J2 - 12   RS485 Inv. (-RS485) Fan out 31, Pull down resistor 47K
J2 - 13   Aux. Power Supply (+24V) 24VDC / 100mA
J2 - 14  0 VDC (GND) Link to other drives when using RS485

J3 - 15  Run 3 wire momentary, 2 wire maintained
> 80 V to 140 V AC/DC to Run,
15K impedance

J3 - 16  Stop Momentary < 80 V to stop, 15K
impedance. Tied high for 2-wire control.

J3 - 17  Jog Momentary > 80 V to 140 V AC/DC to
Jog, 15K impedance

J3 - 18  Reset (RST) Momentary > 80 V to 140 V AC/DC to
Reset, 15K impedance

J3 - 19  External Fault (EFLT) Momentary > 80 V for External
Fault, 15K impedance

J3 - 20  Common (COM) Powered input Return/Neutral

J4 - 1   120VAC Input 120VAC (Hot wire)
J4 - 2   120VAC Neutral 120VAC Neutral
J4 - 3   Chassis Ground Chassis Ground

J5 - 1   + Overtemperature Input
J5 - 2      Overtemperature Input

J6 - 1     +5 VDC
J6 - 2     CT #1
J6 - 3     CT #2
J6 - 4     CT #3
J6 - 5     Not Used
J6 - 6     CT Common
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8.3  Dimensions and Weights

Dimensions are approximate only and subject to change without notice.

Size Dimensions Kit Chassis Nema 1
Nema 1 Combination

or
Nema 12 w/Bypass

Nema 12
Combination

40

H x W x D In. 8 x 8 x 6.25 21 x 17 x 7

N/A

24 x 20 x 9 24 x 20 x 9

H x W x D mm 203 x 203 x 159 533 x 432 x 216 610 x 508 x 229 610 x 508 x 229

Lbs.*     Kg.* 21 Lbs.   10.9 Kg. 40 Lbs.   18.2 Kg. 90 Lbs.   40.9 Kg. 100 Lbs.  45.5 Kg.

80

&

125

H x W x D In. 14.75 x 8 x 6.25 21 x 17 x 7

N/A

24 x 20 x 9 30 x 24 x 14

H x W x D mm 375 x 203 x 159 533 x 432 x 216 610 x 508 x 229 762 x 610 x 356

Lbs.*     Kg.* 24 Lbs.   10.9 Kg. 55 Lbs.   25 Kg. 105 Lbs.   47.7 Kg. 150 Lbs.  68.1 Kg.

180

H x W x D In. 14.5 x 19 x 10 33 x 27 x 10 36 x 30 x 16 48 x 36 x 16 48 x 36 x 16

H x W x D mm 368 x 483 x 254 838 x 685 x 254 914 x 762 x 406 1219 x 914 x 406 1219 x 914 x 406

Lbs.*     Kg.* 37 Lbs.   16.8 Kg. 65 Lbs.   30 Kg. 160 Lbs.   75 Kg. 250 Lbs.   113 Kg. 403 Lbs.   183 Kg.

240

H x W x D In. 17.5 x 20 x 10.75 45 x 33 x 11 48 x 36 x 16 48 x 36 x 16 48 x 36 x 16

H x W x D mm 445 x 508 x 273 1143 x 838 x 279 1219 x 914 x 406 1219 x 914 x 406 1219 x 914 x 406

Lbs.*     Kg.* 59 Lbs.   26.8 Kg. 102 Lbs.   46 Kg. 229 Lbs.   104 Kg. 477 Lbs.   216 Kg. 523 Lbs.   237 Kg.

360

H x W x D In. 17.5 x 20 x 10.75 45 x 33 x 11 48 x 36 x 16 60 x 36 x 16 60 x 36 x 16

H x W x D mm 445 x 508 x 273 1143 x 838 x 279 1219 x 914 x 406 1524 x 914 x 406 1524 x 914 x 406

Lbs.*     Kg.* 59 Lbs.   26.8 Kg. 102 Lbs.   46 Kg. 229 Lbs.   104 Kg. 597 Lbs.   271 Kg. 657 Lbs.   298 Kg.

500

H x W x D In. 18.25 x 23 x 12.5 57 x 33 x 12.5 60 x 36 x 16 60 x 36 x 16 60 x 36 x 16

H x W x D mm 464 x 584 x 318 1448 x 838 x 318 1524 x 914 x 406 1524 x 914 x 406 1524 x 914 x 406

Lbs.*     Kg.* 90 Lbs.   40.8 Kg. 160 Lbs.   73 Kg. 377 Lbs.   171 Kg. 662 Lbs.   300 Kg. 721 Lbs.   327 Kg.

800

H x W x D In. 21 x 26 x 15.5 57 x 33 x 12.5 60 x 36 x 20 72 x 36 x 18 90 x 36 x 20

H x W x D mm 533 x 660 x 394 1448 x 838 x 318 1524 x 914 x 508 1829 x 914 x 457 2286 x 914 x 508

Lbs.*     Kg.* 150 Lbs.   68 Kg. 206 Lbs.  93.5 Kg. 506 Lbs.   229 Kg. 725 Lbs.   329 Kg. 850 Lbs.   385 Kg.
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9.0 GLOSSARY OF TERMS
LCD Display Description

Baud Rate Speed of serial communications in bits per second (bps)

Command One of four possible states, Selects either Local or Remote as the power up value and Local/
Remote Key is enabled: Selects Local or Remote as the permanent state, Local/Remote Key is
disabled.

Control Selects either 2-wire or 3-wire Start/Stop for terminal inputs.

CurrInit Sets initial current level for starting as a percentage of FLA.

CurrLimt Maximum allowable current output as a percentage of FLA.

CurrMax Sets the maximum current level allowed during start as a percentage of FLA.

E-Saver Reduces the applied voltage on a lightly loaded motor.

Fact Def Allows parameter values to be reset to their original factory values.

FLA Value Allows setting of the motor nameplate full load amps.

Flt Mem Allows the fault history buffer to be cleared.

JogLevel Sets a fixed voltage level for Jog mode as a percentage of line voltage.

KikLevel With Kickstart on, sets the limit of initial voltage.

KikStart Kickstart mode allows for a higher starting voltage for increased starting torque.

KikTime With Kickstart on, sets the amount of time that the Kickstart voltage is applied.

LineSeq Selects whether incorrect line sequence will cause a fault and disable EZstart.

OC CurrL Current level that will change the state of Open Collector Output as a percentage of FLA.

OC VoltL Voltage level that will change the state of Open Collector Output as a percentage of rated voltage.

OffLevel During Pump Stop, sets the voltage level when voltage is removed from the motor.

Overload Sets the trip level of the electronic motor overload, Class 10,  20, or 30.

OpenColl Determines which feature will control the state of the Open Collector Output.

Password Provides a security code to prevent unauthorized parameter changes.

SCRCheck Sets whether the Shorted SCR self check procedure will cause a starter fault.

SerAddrs Sets the starter serial communication address.

StartLev Sets the initial voltage level for starting as a percentage of line voltage.

StartMod Selects the Start mode from the four possible choices: Current Ramp, Voltage Ramp, Current
Limit, or Pump Start.

StartTim Sets the time in seconds for the voltage ramp.

StartTm2 Sets the time in seconds for the voltage ramp from 50 to 100% in the VariRamp mode.

StepDown In Pump Stop mode, sets the voltage level, as a percentage of line voltage, that the motor steps
down to when a stop command is given.

StopMode Selects the Stop mode from the three possible choices: Coast-to-Stop, Ramp Stop, or Pump Stop.

StopTime Sets the ramp down time from step level ot turn off level.
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10.0  TROUBLESHOOTING

Problem Possible Causes What To Do

Keypad has no display • No control power
present

• Check for control voltage at 120/240 and Neutral terminals.
• If using control power transformer, verify primary voltage is
present and the fuses are good.

• Bad keypad cable
connection

• Check J19 connection of ribbon cable to control board.  Check if
"POWER" LED1 is lit.

Nothing happens when
"RUN" is pressed

• Starter is in the
"REMOTE" mode

• Press the "LOCAL" button on the keypad. ( "LOCAL" LED
should light)

• Load is not
connected

• Unit cannot be run without some load on the output terminals.
Connect motor.

Motor "growls" but
does not rotate

• Insufficient current to
the motor

• Ensure that the FLA switch SW1 is at the proper setting per
table in manual.
• Ensure that the current level settings are high enough to start the
motor.  (Possibly need to use the "Current Ramp" mode)
• In "Voltage Ramp", ensure that the "Current Limit" setting is high
enough and that the "Ramp Time" is not overly long.

• Shorted SCR • Check SCR's.  With power removed and motor leads
disconnected from starter, take resistance readings from L1 to
T1, L2 to T2, and L3 to T3.  If an SCR is shorted, one of these
readings will be near zero ohms.

• SCR not firing • With power removed, take resistance readings from K to G on
J7 thru J12 (gate plugs with red and white twisted pairs).  All
should be about equal at roughly 8 to 15 ohms.

• Motor problem • Check for possible mechanical problems on the load.  (Bad
gearbox, jammed material, etc.)
• Motor doesn't have sufficient torque to move the driven load.
• Motor mis-wired.  Check wiring at motor.  (Ensure Wye-Delta is
in Delta configuration, dual voltage is wired for the proper input
voltage, etc.)

Internal overload relay
trips before motor is at
full speed (Fault on
display)

• Incorrect overload
setting

• Verify proper FLA switch SW1 setting per table in manual.

• High inertia load • Increase current settings to allow the motor to start quicker.
(Note:  Ensure proper cooling time between start attempts.)
• There are three classes of overload in the EZstart, class 10, 20,
and 30.  Change to the next higher setting.  (Note:  Increasing the
Class of overload, limits the effectiveness of the motor
protection.)

External overload relay
trips before motor is at
full speed (No fault on
display)

• Incorrect overload
setting

• Verify correct overload heater rating and current transformer
ratios.

• High inertia load • Increase current settings to allow the motor to start quicker.
(Note: Ensure proper cooling time between start attempts.)
• If ranges are correct and no settings allow motor to start, best
option is to install overload bypass.  (Consult Factory)
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10.0  TROUBLESHOOTING

Problem Possible Causes What To Do

Motor comes up to
speed too quickly

• Current level too high • Verify proper FLA switch SW1 setting per table in manual.
• Ensure that the current level settings are low enough to limit the
current to the motor.  (Possibly need to use the "Current Limit"
mode)

• Bypass pulling in too
soon

• Check that bypass contactor is not closed at all times.
• Ensure relay output responsible for energizing bypass coil is
programmed to "Bypass".

• Shorted SCR's • Check SCR's.  With power removed and motor leads
disconnected from starter, take resistance readings from L1 to
T1, L2 to T2, and L3 to T3.  If an SCR is shorted, one of these
readings will be near zero ohms.

Motor comes up to
speed too slowly

• Current level too low • Verify proper FLA switch SW1 setting per table in manual.
• Ensure that the current level settings are high enough.  (Possibly
need to use the "Current Ramp" mode)

• Ramp time set too
long

• If in "Voltage Ramp" or "Vari Ramp", ensure that the "Ramp
Time" is set correctly.

Fault Indications

IOC • Current spike of
900% FLA

• Verify proper FLA switch SW1 setting per table in manual.
• Check wiring for possible shorts and/or loose connections.
• Check for possible mechanical problems on the load. (Bad
gearbox, jammed material, etc.)

External • External fault input is
closed

• Check voltage on EFLT terminal with respect to COM.  120V at
that terminal will cause an External Fault.

Overtemp • Starter is too hot • Ensure all fans are operating.
• Ensure that the bypass is pulling in. (If unit is supplied with
bypass.)
• Verify that the ambient environment meets all specifications laid
out in the manual.

• Faulty
thermostat/wiring

• Check if an O/T switch is open.  (J5 on the control board should
be a closed connection.)
• Verify that there are no loose connections from the O/T switches
to J5 on the control board.

Sequence • Incorrect input phase
rotation

• If motor turns in wrong direction, switch any two input power
wires.
• If motor turns in correct direction, switch any two input power
wires AND any two motor leads.

Shorted SCR • Shorted SCR • Check SCR's.  With power removed and motor leads
disconnected from starter, take resistance readings from L1 to
T1, L2 to T2, and L3 to T3.  If an SCR is shorted, one of these
readings will be near zero ohms.

• "Grounded Delta" or
"Wild Leg" input power

• Either type of power feed can cause this fault.  Program
"SCRCHECK" to "OFF".

Line Loss • Missing input phase • Check input fuses.
• Check for input voltage between J7-K, J9-K, and J11-K on the
control board.

System • Internal software
failure

• Consult Factory
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11.0 SPARE PARTS

Saftronics warrants to buyer that products, and any services furnished hereunder will be free from
defects in material, workmanship and title, and will be of the kind and quality specified in the
quotation.  The foregoing shall apply only to failures to meet said warranties (excluding any defects
in title) which appear within one year from the date of shipment hereunder, provided, however, that
if  buyer, in the course of its regular and usual business, transfers title to or leases such products
(including equipment incorporating such products) to a third party, such period shall run until one
year from such transfer or lease or eighteen months from shipment by Saftronics whichever occurs
first.  The warranties and remedies set forth herein are conditioned upon (a) proper storage,
installation, use and maintenance, and conformance with any applicable recommendations of
Saftronics and, (b) buyer promptly notifying Saftronics of any defects and, if required, promptly
making the product available for correction.

If any  products or services fail  to meet the foregoing warranties (except title), Saftronics shall
thereupon correct any such failure either, at its option, (i) by repairing any defective or damaged
part or parts of the products, or (ii) by  making available FOB  Saftronics plant or other  point of
shipment, any  necessary  repaired or replacement parts.  The preceding paragraph sets forth
the exclusive remedies for claims (except as to title) based on defect in or failure of products or
services, whether claim in contract or tort (including negligence) and  however instituted.  Upon
expiration of  the warranty  period, all such liability shall terminate.  The foregoing warranties are
exclusive and in lieu of all other warranties, whether written, oral, implied or statutory.  No implied
statutory  warranty of merchantability or  fitness for particular  purpose shall apply and  Saftronics
will not be liable for any consequential damage arising from any product defect or failure to deliver
on time.  Saftronics does not warrant any products or services of others which buyer has
designated.

12.0 WARRANTY

NOTE: XX Denotes latest issued revision of item.
LL Denotes length of ribbon cable (see catalog).

EZstart Spare Parts

UNIT
CONTROL

BOARD

Q
T
Y

KEYPAD
Q
T
Y

RIBBON
CABLE

Q
T
Y

SCR'S
Q
T
Y

CT'S
Q
T
Y

EZS-40

100-0101-XX 1 043-0011-XX 1 044-5000-LL 1

N10SP06A 3 T5004-01 3

EZS-80 N20SP10 3

T5003-02 3EZS-125 N20SP08 3

EZS-180 N728452E 6

EZS-240 N716452E 6
T5003-03 3

EZS-360

N719122E 6EZS-500
T5003-04 3

EZS-800
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