
Easy-Sta rt EJ retains those features that 
most applications require and maintains the 
tradition of Cutler-Hammer Solid State 
Reduced Voltage M otor Starter qua lity and 
dependability. 

The sta ndard features of  the Easy-Start EJ 
incl ude: 

• Adju stable Cu rrent Limit 250-500% 
• Energy Saving Circuit 
• Six position device panel 
• Class-1 0  electronic overload protection 
• 500% overload for 10 seconds; 

100% continuous 
• Dimensions a l low for mounting in 

standard width motor control centers and 
the open panel  design makes i t  condu­
cive to OEM mountin g  applications. 

® c® 
Listed Listed 
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter 
APPLICATIONS AND FEATURES 

Applications 
The Easy-Start EA can be applied in 
a wide variety of industrial and commer­
cial applications requiring reduced volt­
age starting of an ac induction motor, 
Solid state benefits include: 

• Reduced torque on mechanical 
equipment providing longer life of 
belts, gears, pulleys and motor 
shafts commonly weakened by 
across-the-line starting, 

• Elimination of voltage drop on weak 
utility systems where the perform­
ance of nearby equipment can be 
adversely affected, 

• Reduced inrush currents during 
starting allowing better manage­
ment of utility peak demand 
charges, 

• Smooth, stepless acceleration with 
an abundance of torque and ramp 
time settings allowing superior flexi­
bility over typical electromechanical 
starting methods. 

• Solid state motor overload charac­
teristics providing more accurate 
motor protection and flexibility of 
use with various motor sizes, 

Typical customer applications include: 

• Centrifugal compressors 
• Screw compressors 
• Conveyors 
• Pumps 
• Material handling equipment 
• Chippers 
• Rock crushers 
• Textile machinery 
• Fans and blowers 
• Cranes and hoists 
• Woodworking equipment 
• Machine tools 

Features and Benefits 
• Small physical size 

• Reduced heat 
losses 

• Smooth start/stop 

• Adjustable torque 

• Adjustable ramp 
time 

• Reduced panel space, smaller enclosures 

• Better efficiencies/no heat dissipation concerns 

• Stepless motor acceleration/deceleration, reduced initial 
torque and inrush currents 

• Wide range of initial step settings for various load 
starting requirements 
-------------------------------

• Ability to control rate of current ramp 

-� ...... ----------------------------------------

• 600V rating 

• Emergency 
backup 

• One product for systems from 208 to 575V (60 Hz only) 

• Advantage starter is rated to handle full across-the-line 
starting current, in a customer initiated backup mode , if 
a problem is encountered. 

--------� 

• Current limit • Limits current inrush and current draw during ramp. 
-----------------

• Electronic overload • Flexibility of use with various motor sizes, more accurate 

• Selectable over­
load protection 

• Advantage starter 
bypass 

• Communications 

than bi-metallic methods 

• Overload curve can be tailored to Class 10 or 20 
application requirements 

• Reduced contact bounce and contact wear, lifetime coil 
warranty; contactor closes and opens at 1 times current 

• Advantage starter can be mOdified to communicate on 
the IMPACC network 

Easy-Start EA Family of Open and Enclosed 
Starters through 760A Base Rating 

December 1995 
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter 
DIAGRAMS AND DIMENSIONS 

Schematic 

L 1 _-- USER SUPPLIED 120V INPUT ----

SHUNT TRIP 
I- ---

o User supplied Remote Reset can be installed by removing jumper between terminals 2 and 3. 
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f) End-ol-ramp Relay (K201) and Trip Relay (K200) are part of Logic Board; a remote fault device, such as Shunt Trip, may be connected in series with 
the N.c., K200 contact at point 8, 

@ Starter is reset by interrupting 120 volt supply at remote reset; or, by uSing the "RESET" push button on the main logic board, which is at low level 
voltage. 

e CPT and operator devices to be supplied by users, When using Models EA045 through EA 135 use 150VA minimum CPT When using Models 
EA270 through EA760 use 300VAminimum CPT 

Line and Load Lug Wire Size Ranges 
! 

i Enelosed Starler Configuration 

Model I Open Starler Panel I Non-Combination Type Combination Type 

EA045 
EA090 
EA135 
EA270 
EA360 
EA540 
EA760 

Line 
I 

Load 

#14 4AWG #14-6AWG 
#14 250 MCM #6-250 MCM 
#14 -250 MCM #6 250 MCM 

(2) 2/0 -500 MCM , #4 500 MCM 

! 
. . 

Line 

#14 4AWG 
#6-4/0 
#6 4/0 

(2) 2/0 -500 MCM i 
! (2) 2/0 -500 MCM I (2) 4 - 500 MCM ,(2) 2/0 -500 MCM 

I (2) 500 750 MCM
1
1 (2) 4 500 MCM I (2) 2/0 500 MCM 

(2) 500 -750 MCM (3) 4 -500 MCM I (2) 500 -750 MCM 

December 1995 

Load Line Load 

#14-6 AWG #4-4/0AWG #14-6 AWG 
#6 4/0 #4 -4/0 #6 4/0 
#6 4/0 #4-350 MCM #6 -4/0 

4-500 MCM ! (2) 3/0 -250 MCM. 4 -500 MCM 
(2) 4 -500 MCM � (2) 400 -500 MCM . (2) 4 - 500 MCM 
(2) 4 500 MCM I (3) 4/0 500 MCM I (3) 4 500 MCM 
(3) 4 -500 MCM , (3) 4/0 -500 MCM (3) 4 -500 MCM 
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter 
GUIDE SPECIFICATIONS 

Guide Specifications 
The solid state reduced voltage starter 
shall be UL and CSA listed and consist of 
an SCR based power section, logic board 
and paralleling bypass contactor. 

The SCR based power section shall con­
sist of six (6) back-to-back SCRs and 
shall be rated for a minimum peak inverse 
voltage rating of 1500 PIV. Units using 
triacs or SCR/diode combinations shall 
not be acceptable. ReSistor/capacitor 
snubber networks shall be used to pre­
vent false firing of SCRs due to dV/dt 
characteristics of the electric system. 

The logic board shall be mounted for 
ease of testing, service and replacement. 
It shall have quick disconnect plug-in con­
nectors for current transformer inputs, 
line and load voltage inputs and SCR 
gate firing output circuits. The logic board 
shall be identical thro�gh all ampere rat­
ings and voltage classes and shall be 
conformally coated to protect from envi­
ronmental conditions. 

The paralleling bypass contactor shall en­
ergize when the motor reaches full speed 
and close/open under 1 X motor current. 
The contactor shall be fully rated for 
across-the-line starting duty should this 
be desired. The contactor shall utilize an 
energy balanced contact closure to limit 

contact bounce and an intelligent coil 
controller which optimizes coil voltage 
during varying system conditions. The 
coil shall have a lifetime warranty. 

The overload protection shall be elec­
tronic and be based on an inverse 
time/current algorithm. Overload protec­
tion shall be adjusted via DIP (Dual lnline 
Package) switch on the logic board. Class 
10/20 shall be selectable. Units using bi­
metal overload relays are not acceptable. 
Overtemperature protection (on heat 
sink) shall be standard. 

The solid state logic shall be phase sen­
sitive, and shall inhibit starting on incor­
rect rotation. Improper phase rotation 
shall be indicated on the logic board of the 
starter. 

Starters shall protect against a phase 
loss/unbalance condition shutting down if 
a 35% current differential between any 
two phases is encountered. 

A normally open (NO) contact shall an­
nunciate fault conditions, with contact rat­
ings of 60VA (resistive load) and 20VA 
(inductive load). In addition, an LED dis­
play on the logic board shall indicate type 
of fault (current trip, phase loss, phase 
rotation). 

o Except EA360 which is Definite Purpose Rated at 417% (1500 Amps Max Starting). 

Cutler-Hammer 
Westinghouse & Cutler-Hammer Products 
110 Douglas Road, P.O. Box 819 
Oldsmar, Florida, U.S.A. 34677 

The following logic board adjustments are 
required: 

• Ramp Time; 1-45 seconds, 
on hexadecimal switch 

• Initiallbrque; 100-200% current, 
on hexadecimal switch 

• Current limit; 100-500% current, 
on hexadecimal switchO 

• FLA of motor; 4-1 range of starter, 
on DIP switch 

Smooth stopping (optional) shall be avail­
able to provide a linear voltage decelera­
tion should the load require it. It is to be 
adjustable from 1-45 seconds. 

Enclosed units shall include a thermal 
magnetic circuit breaker for short circuit 
protection and quick disconnect means. 
Starters and breakers are to be tested in 
series and be rated for UL508 withstand 
rating of 65KAIC RMS. 

Units enclosed in motor control centers 
shall be of the same manufacturer as that 
of the circuit breaker and motor control 
center manufacturer due to coordination 
and design issues. 

The manufacturer of the solid state starter 
shall employ a factory trained field service 
organization for the purpose of start up 
and repair of units. (Third party service 
contractors are not acceptable.) 

Printed in U.S.A. 
December 1995 



The Easy-Start 1 00 retains  those features 
that most appl ications require and main­
tai ns the Tradition of West inghouse Solid 
State Reduced Voltage Motor Starter q u ality 
and dependability. 

The standard features of the Easy-Start 1 00 
include: 

• Adjustable Cu rrent L imit 250-500% 
• E nergy Saving Circuit 
• Six position device panel 
• Class- 1 0  electronic overload protection 
• 500% overload for 1 0  seconds; 

1 00% continuous 
• Dimensions a l low for mounting i n  stan­

dard width motor control centers and the 
open panel design makes i t  conducive to 
OEM mounting appl ications. 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 

Easy-Start 100 Specifications: 

Current Ratings: 

AC Line Voltage: 

Power Semiconductors: 

Overload Capacity: 

Standard Adjustments: 

Motor Protection: 

Energy Saving: 

UL and CSA Listed 

Enclosure: 

Ambient Temperature: 

Phase Rotation 
Protection: 

Auxiliary Run Relay 
(K21: 
Alarm Relay (K11: 

NEMA-12 Enclosed 

26 Amps 

NEMA-l Enclosed 

52 Amps 
68 Amps 
75 Amps 

100 Amps 
130 Amps 

208/230/460 
380/415 
500/575 

Starter Voltage 
Rating: 

+10% 
+ 10% 
+10% 

208/230/460 VAC 
380/415 VAC 
500/575 VAC 

190 Amps 
270 Amps 
390 Amps 

15% 50/60 Hz 
15% 50/60 Hz 
15% 50/60 Hz 

Semiconductor 
Rating: 

1200 V 
1200 V 
1500 V 

Continuous @, 100% of rating 
30 seconds (ii 250% of rating 
10 seconds (a 500% of rating 

• Current Calibration Dip Switches 
• Energy Saving OnlOff Switch 
• Initial Voltage Step: 20%-90% 
• Voltage Ramp Time: 2 to 70 seconds 
• Current Limit: 250%-500% 

3-Phase 
3-Phase 
3-Phase 

Electronic overload current trip with inverse time trip curve 
equivalent to IEC class-l0. See Figure 1. 

Standard on all models; the Easy-Start 100 senses motor 
load and slip speed and adjusts the motor voltage to con­
serve power whenever the motor is lightly loaded. 

All units built to UL and CSA standards. 

NEMA-12 EJ026 ( 26 Amp) 
EJ052 ( 52 Amp) 
EJ068 ( 68 Amp) 
EJ075 ( 75 Amp) 
EJ100 (100 Amp) 
EJ130 (130 Amp) 

NEMA-l EJ190 (190 Amp) 
EJ270 (270 Amp) 
EJ390 (390 Amp) 

Open Panel Available on all Models 

Operating Range 20 to + 40°C 

Inhibits starting of motor unless input line is A-B-C rotation. 
LED on logic board indicates improper phase sequence. 

1 Form-C contact (rated 120 VAC, 3 Amps) 

N.O. Contact (rated 120 VAC, 1 Amp Resistive) 

WARNING: This literature is a general 
description of the equipment only. For 
proper installation, operation and mainte­
nance of the equipment, consult the 
Instruction Manual. This should not be con­
sidered all inclusive. Improperly installing 
and maintaining these products can result 
in death or serious personal injury. Before 
attempting installation or maintenance, 
read and understand all instructional mate­
rials related to the product. If further infor­
mation is required, you should consult 
Westinghouse Electric Corporation. 

lined in appropriate Westinghouse Electric 
Corporation selling policies. The sole 
source governing the rights and remedies 
of any purchaser of this equipment is the 
relevant Westinghouse selling policy. 

NO WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING WARRANTIES OF FITNESS 
FOR A PARTICULAR PURPOSE OR MER­
CHANTABILITY, OR WARRANTIES ARISING 
FROM COURSE OF DEALING OR USAGE 
OF TRADE, ARE MADE REGARDING THE 
INFORMATION, RECOMMENDATIONS AND 
DESCRIPTIONS CONTAINED HEREIN. In no 
event will Westinghouse be responsible to 
the purchaser or user in contract, in tort 

Sale of the product discussed in this litera­
ture is subject to terms and conditions out-

(including negligence), strict liability or oth­
erwise for any special, indirect, incidental 
or consequential damage or loss whatso­
ever, including but not limited to damage 
or loss of use of equipment, plant or power 
system, cost of capital, loss of power, addi­
tional expenses in the use of existing 
power facilities, or claims against the pur­
chaser or user by its customers resulting 
from the use of the information, recom­
mendations and descriptions contained 
herein. 

June 1993 



Features 
• Cu rrent Li m it 

• Energy Savings 

.6 SCR Power Section 

• Digital Firing Circuit 

• Current Calibration DIP Switches 

• Potentiometer Adjustments for Current 
Limit, Initial Voltage Step and Ramp Time 

• Voltage Plugs 

• Motor Control Center Mounting 

• Common Logic Board 

• Phase Rotation LED 

• Extended Acceleration Adjustments 

• Device Panel Standard on all Enclosed 
Units 

• High Line Voltage Control 

• 120 Volt Control Connection 

• Smooth Stop Option 

June 1993 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 

What They Are 
.500% current limit for 10 seconds on all 

models 
• Adjustable 250-500% 

• Reduces voltage applied to the motor if 
the motor is underloaded 

• Can be defeated if desired 

• Each leg has 2 SCRs 
• SCR PIV (peak inverse voltage) 208 to 

460V SCR - 1200 PIV 575V - 1500V PIV 

• Digital trigger is used for firing 

• Each model covers a wide range of motor 
full load Amps 2.5: 1 range 

• Adjustments that can be made to the 
starter to fit a wide range of applications 
and customer requirements. 

• Two voltage plugs shipped with each unit 
208/230 volt and 460 volt, 380 and 415 
volt, 500 and 575 volt 

• Fourteen inch panel width 
• Six inch depth 

• One logic board style for all ampere rat­
ings within a specified voltage model 

• Phase rotation LED on logic board illumi­
nates whenever phase rotation is not 
correct 

• Voltage ramp up - adjustable from 
2-70 seconds 

• Plastic device panels have six knock-out 
positions for mounting pushbuttons, indi­
cating lights and mini meters 

• With energy saver circuit on, the Easy­
Start 100 will limit the voltage applied to 
the motor to controller's rated voltage 
under high-line conditions. Incoming volt­
age should be within the Easy-Start 100's 
rating . 

• Board mounted terminal strip 

• Voltage ramp down - adjustable from 
2-125 seconds 

What They Do For You 
• Setting can be tailored to specific 

application 
• Higher limit can be set for hard to start 

loads 

• Reduces power cost 
• Flexibility 

• Better control and less motor heating than 
3 SCR diode models. 

• Digital trigger output provides more 
balanced voltage to monitor 

• Digital trigger responds faster to rapidly 
changing loads 

• Reduced distributor inventory 
• Increased user/OEM flexibility 
• Simple to adjust 

• Better fit between starter and application 
• Simple to adjust 
• Flexibility 

• Reduced distributor inventory 
• Increased user/OEM flexibility 
• Suitable for mUltiple line voltages 

• Allows two-high mounting in standard 
20 inch width motor control centers up to 
130 amp 

• Minimizes motor control center structure 
investment 

• Reduces need for valuable plant and panel 
mounting space 

• Reduces spare parts inventory 
• Increased user/OEM flexibility 

• Simplifies troubleshooting 
• Handy for proper start-up 

• Allows soft starting of loads that required 
additional time to reach full speed when 
reducing the initial voltage 

• Easy field mounting of pilot devices 
• Saves installation costs and time 
• Conducive to distributor modification 

services 

• Reduces power costs in installations with 
high-line voltage which are common in 
off-peak hours 

• Allows for interface with customer's 
120 volt control devices 

• Easy access for customer connections 

• Reduces the shock effect when stopping 
high friction loads 

• Reduces water hammer in pumping 
applications 
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Easy�Start 100 Solid State Reduced Voltage Motor Starter 

Table 1: Easy-Start 100 Standard Adjustments 

Adjustment Range Approximate 
Factory Settingl 
Comments 

Acceleration Time 2 to 70 seconds 2 seconds 

Initial Voltage Step 20-90% of line 40% 
voltage 

Current Limit 250-500% of 450% 
Full Load Amp 
DIP Switch 
Setting 

Current Calibration 37% to 100% of Set in field for motor full 
DIP Switches cu rrent rati ng load amps 

Energy Saver Circuit OnlOff On: DS1-5 open 
Off: DS1-5 closed 

Voltage Rating Plug 230 or 460 volts • 2 plugs supplied 
380 or 415 volts • install the one applica-
500 or 575 volts ble to source voltage 

Table 2: Easy-Start 100 Protective Features 

Function Range and Description 

Inverse-Time Overcurrent Trip See time current curve class-10 
protection (Figure 1) 

Phase Rotation Inhibits starting unless incoming 
line voltage is in A-B-C phase 
rotation (LED indication) 

Current Limit Adjustable 250-500% effective 
during starting only 

DVIDT Protection R-C snubber network 

Table 3: Easy-Start 100 Standard Conditions for Application 

• Humidity: 20-95% non condensing 

• Altitude: To 3300 feet (1000 meters) 

• Ambient temperature operations: -20°C to +40°C (enclosed) 
- 20°C to + 50°C (open panel) 

• AC control voltage 120V single phase 50/60 Hertz (approx. 50VA 
required) supplied externally by others, or by optional control 
power transformer. 

• AC line voltage 208, 230, 380, 415, 460, 500 or 575 Volt. + 10-15% 
3-phase, 50/60 Hertz 

10000 ���� 
5000 r-r+-��iri----4I----��-+-+�+I �'-----� 

• 

I I I 1000 �������������������� 
500 r-�r+��' ��--�--�---r,-'��-r�------� 

_ HH+++-t,--\-, ---:----I 400C 
19 pi Enclosure I 
� \ \ Temperature 

(5 r-H-+-+t--'�V\-;- 25°C +++------1 
� Enclosure 

i3 100 �'Temperature 
c: 
o 
u 
0,) 

w 50r-�r+�r------'�--- '�--��-t-�r+�----� " 

1 ����-----�--��-L��-L�LL------� 
.5 .6 .7.8.9 1 2 3 4 5 6 7 8 910 20 

Multiples Of Current Set By DIP Switches 

Figure 1. Easy-Start 100 Overload Characteristics 

June 1993 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 

Approximate only. Not to be used for construction 
purposes. 

Catalog Number<D Enclosure® Height 
( i nches) 

Width 
( inches) 

Depth Weight 
( inches) ( lbs.) 

EJ026-_EP 
EJ026-_ER 

EJ052-_EP 
EJ052-_ER 

EJ068-_EP 
EJ068-_ER 

EJ075-_EP 
EJ075-_ER 

EJ1 00-_EP 
EJ1 00-_ER 

EJ 1 30-_EP 
EJ1 30-_ER 

EJ1 90-_NP 
EJ 190-_NR 
EJ1 90-_NC 

EJ270-_NP 
EJ270-_N R  
EJ270-_NC 

EJ390-_NP 
EJ390-_NR 
EJ390-_NC 

Open® 
NEMA 1 2  

Open® 
NEMA 1 2  

Open® 
NEMA 1 2  

Open® 
NEMA 1 2  

1 5  
1 7.6 

1 5  
1 7.6 

1 5  
28.5 

1 5  
28.5 

Open® 1 5  
NEMA 1 2  28.5 

Open® 
NEMA 1 2  

Open@) 
NEMA 1 @)  
Open@)@ 

Open@) 
NEMA 1 @)  
Open@)@ 

Open@) 
NEMA 1 @)  
Open@)@ 

27 
33.8 

39 
46.38 
47.68 

39 
46.38 
47.68 

39 
46.38 
47.68 

1 4  
13.5 

1 4  
1 3.5 

1 4  
25.25 

14 
25.25 

1 4  
25.25 

14 
24.5 

26.75 
30.87 
1 8.50 

26.75 
30.87 
1 8.50 

26.75 
30.87 
1 8.50 

Table 5: Model Selection Table 

NEMA Open Panel I Enclosed 
Starter 
S ize 
1 EJ026-4EP i EJ026-4ER 

EJ026-3EP EJ026-3ER 
EJ026-5EP EJ026-5ER 

2 I EJ052-4EP EJ052-4ER 
EJ052-3EP I EJ052-3ER 
EJ052-5EP EJ052-5ER 

3 I EJ068-4EP I EJ068-4ER 
EJ068-3EP EJ068-3ER 
EJ068-5EP EJ068-5ER 

3 
I 

EJ075-4EP EJ075-4ER 
EJ075-3EP I EJ075-3ER 
EJ075-5EP EJ075-5ER 

4 EJ1 00-4EP EJ1 00-4ER ! 
EJ1 00-3EP i EJ1 00-3ER i EJ1 00-5EP EJ1 00-5ER 

4 EJ1 30-4EP EJ1 30-4ER I 
EJ1 30-3EP EJ1 30-3ER 
EJ1 30-5EP i EJ1 30-5ER 

5 EJ1 90-4N P0 EJ1 90-4NR I I EJ1 90-3NP EJ1 90-3NR 
EJ 1 90-5NP EJ1 90-5NR 

5 I EJ270-4NP0 EJ270-4N R  I 
I 

EJ270-3 N P  EJ270-3 N R  
EJ270-5NP EJ270-5NR 

5 EJ390-4N P0 EJ390-4N R I I EJ390-3N P  EJ390-3NR 
EJ390-5N P  EJ390-5N R  

8 22 
1 0.75 35 

8 22 
1 0.75 35 

8 26 
1 0.75 86 

8 26 
1 0.75 86 

8 
1 0.75 

8 
1 3  

1 4 
1 5 .5  

9.5 

26 
86 

40 
1 07 

1 00 
220 
1 00 

H 

_'- 1..-_____ --' 

14  
1 5 .5  

9.5 

1 00 
220 
1 00 

CD _in Catalog Number is '4' for 280/230/460 volt models, '3' for 380/415 volt models and 
'5' for 500/575 volt models. 

1 4  
1 5.5 

9.5 

Amps 

26 
26 
26 
52 
52 
52 
68 
68 
68 
75 
75 
75 

1 00 
1 00 
1 00 
1 30 
1 30 
1 30 

1 90 
1 90 
1 90 
270 
270 
270 
390 
390 
390 I 

® The starter must be mounted with the heat sink fins in the vertical position, A mini· 
mum clearance of six (6) inches on top and bottom is required for enclosed units and 
minimum clearances for open models will depend upon enclosure provided by others. 

1 1 0 
230 
1 1 0 

@ When mounting open panel starters, isolated heat sink fins should be brought out in 
open air through a properly gasketed cutout in the enclosure. 
Heat sinks are non�isolated. 
SlimLine Open Panel Design suitable for mounting in 20 inch wide MCC structure. 

Volts HP or Kw Ratings@ 
_ ...... 

. .... --.. � 

380V 208V • 230V 460V 575V 

2081230/460 7.5 HP 7.5 HP I 1 5  H P  
380/4 1 5  1 1  Kw 
500/575 

I 
25 H P  

208/230/460 1 5  HP 15 HP 40 HP 
380141 5  22 Kw 
500/575 I 50 H P  
208/230/460 20 H P  25 H P  I 50 H P  I 380/4 1 5  3 0  Kw 
500/575 60 H P  
208/230/460 20 H P  2 5  H P  ! 60 H P  
380/41 5  37 Kw 
5081575 75 H P  
208/230/460 30 H P  30 H P  i 75 H P  
380/4 1 5  5 0  Kw 
500/575 1 00 H P  
208/230/460 40 HP 50 H P  I 1 00 H P  
380/41 5 55 Kw 
500/575 1 25 H P  

208/230/460 60 H P  7 5  H P  I 1 50 H P  
380/41 5  90 Kw 
500/575 1 50 H P  

208/230/460 75 H P  1 00 H P  200 H P  

I 380/41 5 1 1 0 Kw 
500/575 250 H P  

208/230/460 1 25 H P  1 50 HP 300 HP 

I I 380/41 5  200 Kw 
500/575 350 H P  

® Ratings are for guidelines only, and may vary with motor design and construction, 
CD These ratings also apply to the Slim Line Open Panel Design. Change "P" in suffix to "C" .. 

June 1993 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 
Figure 2. Easy-Start 100 Ladder Diagram-Operator Devices Supplied by Customer; Not Included with Standard Easy-Start 100 

1 20 VAC@ 
Start 

-

K2 

5 

D 

9 

7 

D 

® 
Reset 

Electron ie 
Control 

II 
K 1  Alarm 

Auxiliary Run Contacts 

Notes: 
12 

CD 0 indicates terminal block no, 12 on main logic board, 
® . indic.tes Jumper, This jumper can be replaced by 

overload/interlock devices. 
Factory installed thermostats are connected in 
place of the jumper on starters rated 190 amps 
and above, 

® Customer supplied contacts for reset should be dry 
type, 

® 120 volt supply must be provided by customer, 

K1 

Alarm 

10 

8 

D 

® 
Jumper 

120 VAC 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 

Application Considerations 
Installation 
A. Ventilated NEMA 1 enclosures shou ld be 

mounted so that enough clearance is 
available for air to enter and exit the 
enclosure. Specific clearance require­
ments are shown on di mensions table. 

B .  NEMA 12  enclosures shou ld be moun ted 
so that heat sink fins are vertical .  For 
wall mounted u nits a minimum clear­
ance of 6" on top and bottom is 
required. 

C. Open panel un its should be mounted in 
a box so the temperature inside the box 
does not exceed 50°C ( 1 2TF).  

For sizing the enclosure the heat loss in 
watts can be estimated at 3 t imes the fu l l  
load current. 

EXAMPLE: For EJ1 90 the maxim um cur­
rent rating is 1 90 amps. The approximate 
watts loss at maximum current rating is 
3 x 190 570 watts. 

For u nits with non isolated heat sinks CD ,  
a l l  the watt loss m ust b e  dissipated thru 
box surface. 

For units with isolated heat sinks ® ;  the 
heat sink fins should be brought out in 
open air thru a properly gasketed cut out 
in the enclosure. Approximately 50% 
watt loss is dissipated thru the heat sinks 
and the remaining 50% should be d issi­
pated thru the remainder of the box sur­
face, not counting the heat sink. 

Ambient Temperature 
Easy-Start 1 00 is rated for 40°C ( 1 04°F) 
am bient temperature. For above 40°C derate 
by 5% for every SoC rise over 40°C up to 
50°C ( 1 22°F) max. 

EXAMPLE: EJ1 90 is rated 1 90 amps @ 
40°C. For 50°C the rating would be 1 90 x .9 = 

171  amps. 

Altitude 
Easy-Start 1 00 is rated for 3300 ft. [ 1 000 
meters). U se Derate Curve for derating 
above 3300 ft. 

Multi-Motor Operation 
Easy-Start 1 00 can be used to control mUlti­
ple motors if the fol lowing conditions are 
met: 

- The current rating of Easy-Start 1 00 
shou ld be equal to or greater than the 
total of individual motor full load amps 
and d i p  switches must be set for the 
cumu lative full load amps of the motors. 

- Individual motor overcurrent protection is 
provided by others. 

- Energy Saver circuit shoul d  be turned 
OFF. 
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- The motors should not be mechanically 
coupled together, i .e. two motors on 
same shaft. 

- NEC and local code requirement for i ndi­
vidual motor protection and branch cir­
cuit protection are met. 

Frequent Starting /Stopping 
The number of starts and stops depends 
u pon many factors. The most important 
ones are: 

1 .  Position of current limit potentiometer 
which can be anywhere from 250-500% 
of the current rating set by the DIP 
switches. 

2. Start time. 
3. Run time. 
4. Off time before next start. 

The following tables (Table 6 thru Table 1 4, 
page 8) can be used for guidance in fre­
quent starting/stopping appl ications. These 
tables are based on worst case condition 
that the controller will be runn ing at the 
i ndicated starting current during the entire 
start time. 

The number of starts per hour in the fol low­
ing tables is based on the current carrying 
capacity of the SCR's. If a high number of 
multiple starts is used, the starter may trip 
due to the i nverse-time overload current 
protection function. 

If a trip shou ld occur, due to m ultiple starts, 
it is  advisable to wait a period of 10 minutes 
before re-starting to avoid damage to the 
Easy-Sta rt 1 00. 

The motor manufacturer should be con­
sulted about the effect of a high number of 
multiple starts on motor life. 

Zero off-time i n  the starts per hour tables 
i ndicates jog duty. 

(j) Non-Isolated heat sinks are ind icated by suffix 
' NC', 'NP' or ' N R '  at the end of the Easy-Start 
1 00 Catalog N umber. 
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EXAMPLE: If an application requires 1 start 
per m inute, 60 starts per hour, for a 460V, 
50 HP, 70 Amp motor; the cycle time is 60 
seconds between starts. Assume a start 
time of 5 seconds, at a starting current of 
500% (350 amps) is needed, with an off-time 
between run and start of 1 2  seconds, and a 
run time of 43 seconds, 

The perce nt off-time is therefore 1 2/60 x 1 00 
= 20%, We next look at the starts per hour 

tables on page 12 for a 75 amp starter 
(EJ075) CD. We can see that the model EJ075 
can do only 37 starts per hour at 375 a m ps 
with a start time of 5 seconds and a n  off­
time of 20%. 

Therefore, we need to use the next larger 
size starter, (EJ100) from the tables on page 
1 2  we can see that 60 starts per hour are 
a l lowed at a starting current of 400 amps 
with a start time of 5 seconds and a 20% 
off-time, by using the model EJ 1 00. Easy­
Start 1 00 may trip due  to overcurrent if 
repeated starts at high current and long 
starting times are used. 

Starting Torque 
The reduced voltage appl ied to the motor 
results in reduced i nrush current and soft 
start. However, it reduces the starting 
torque of the motor. The relationsh i p  is as 
fol lows: 

at Reduced Current 
Torque at Full Current [<:;ljrrent at Reduced VOltage \ 

Current at Ful l  Voltage 

2 

EXAMPLE: A 1 00 H P  1 800 RPM 460V NEMA 
B motor draws six times full load amps for 
starting and starting torque is 1 50% of full 
load torque. 

If the same motor is started with Easy-Start 
1 00 at 300% current l imit. 

Starting Torque [300 ]2 starting torque 
at 300% Current - x at 600% 
Limit 600 current 
= 1 /4 x 1 50% ful l  load torque = 37.5% full 
load torque 

N EMA Design C & D Motors 
These motors are used due to their h igh 
starting torque characteristics. Therefore, 
these will not be a good application for 
reduced voltage starting. 

Wound Rotor Motors 
Wound rotor motors are generally used for 
high starting torque they can deliver. This 
again does not make them suitable for 
reduced voltage starter appl ication. 

It  is not recommended that a wound rotor 
motor be started with reduced voltage 
starter with all the resistors shorted out. 

@) Isolated heat sinks are indicated by suffix 'EP' 
or 'ER'  at  the end of the Easy-Start 1 00 Catalog 
N u m ber. 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 

Table 6 Table 9 Table 12 
Model Number EJ026 Model Number EJ075 Starts Per Hour Model Number EJl90 Starts Per Hour 

Curro Starting Start Curr. Starting Start Percent Off-Time Curr. Starting Start Percent Off·Time 
Lim. Current Time 30% Um. Current Time 0% 10% 20% 30% Urn. Current Time 20% 30% 

ACAmps Sec. ACAmps Sec. ACAmps Sec. 

250% 65 2 40 60 80 100 250% 188 2 20 40 80 160 250% 475 2 300 400 
5 5 8 20 40 80 

10 4 8 12 16 
300% 225 2 10 20 40 80 

5 4 8 12 16 
10 2 4 8 12 

............................ -� 

4000/. 300 2 4 8 12 16 
5 2 8 

10 4 
500% 375 2 

5 
10 

Table 7 Table 10 Table 13 
Model Number EJ052 Model Number EJl00 Starts Per Hour Model Number EJ270 Starts Per Hour 

Curro Starting Start Curro Starting Start Percent Off-Time Curro Starting Start Percent Off-Time 
Urn. Current Time 30% Um. Current Time 0% 10% 20% 30% Um. Current Time 0% HI% 20% 30% 

ACAmps Sec. ACAmps Sec. ACAmps Sec. 

250% 130 2 140 250% 250 2 50 100 200 300 250% 675 2 120 180 240 300 
5 5 20 40 80 160 5 60 

10 10 10 20 30 40 
300% 156 2 300% 300 2 10 20 40 60 

................................... _-

15 20 30 60 5 4 8 12 20 
10 4 6 12 20 30 40 

400% 400 2 4 8 20 40 80 120 
5 8 16 24 40 

10 10 4 8 12 20 
500% 500 2 20 40 60 

4 8 16 
10 10 2 6 12 

Table 8 Table 11 Table 14 
Model Number EJ068 Starts Per Hour Model Number EJ130 Starts Per Hour Model Number EJ390 Starts Per Hour 

Curro Starting Start Curro Starting Start Percent Off-Time Curro Starting Start Percent Off·Time 
Urn. Current Time 30% Urn. Current Time 0% 10% 20% 30% Um. Current Time 0% 10% 20% 30% ACAmps Sec. ACAmps Sec. ACAmps Sec. 

250% 170 250% 325 2 40 80 160 240 250% 975 2 60 90 120 180 
5 5 40 60 80 120 

10 20 30 40 60 
3000/. 204 300% 390 300% 1170 2 40 60 80 120 

16 30 40 5 20 30 40 60 
10 4 8 12 16 10 10 15 20 30 

.................... _--
400% 520 400% 1560 2 10 20 40 60 

5 2 5 10 20 
10 4 6 

500% 340 500% 650 500% 1950 2 5 10 20 30 
5 2 3 4 6 

Westinghouse Electric Corporation 
Distribution and Control Business Unit 
Electrical Components Division 
110 Douglas Road, P.O. Box 819 
Oldsmar, Florida, U.S.A. 34677 

Printed in U.S.A. 
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The Easy-Start Jr. retains those features 
that most applications require and main­
tains the Tradition of Westinghouse Solid 
State Reduced Voltage Motor Starter qualit y 
and dependability. 

The standard features of the Easy-Start Jr. 
include: 

• Adjustable Current Limit 250-500% 
• Energy Saving Circuit 
• Six position device panel 
• Class-10 electronic overload protection 
.500% overload for 10 seconds; 

100% continuous 
• Dimensions allow for mounting in stan­

dard width motor control centers and the 
open panel design makes it conducive to 
OEM mounting applications . 
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Easy-Start Jr. Solid State Red uced Voltage Motor Starter 

Easy-Start Jr. Specifications: 
Current Ratings: 

AC Line Voltage: 

Power Semiconductors: 

Overload Capacity: 

Standard Adjustments: 

Motor Protection :  

Energy Saving: 

Enclosure: 

Ambient Temperature: 

Phase Rotation 
Protection: 

Auxiliary Run Relay 
(K21: 
Alarm Relay (K11: 
(j) Consult factory for availability. 

NEMA- 1 2  Enclosed 
68 Amps 
75 Amps 

1 00 Amps 
1 30 Amps 

208/230/460 
380/41 5  
500/575 

+ 1 0% 
+ 1 0% 
+10% 

Starter Voltage 
�ati� 

__ 

208/230/460 VAC 
380/41 5 VAC 
500/575 VAC 

1 5% 
1 5% 
1 5% 

Continuous Cw 1 00% of rating 
30 seconds (f,; 250% of rating 
10 seconds {ji; 500% of rating 

NEMA-l E nclosed 

1 90 Amps 
270 Amps 

50/60 Hz 
50/60 Hz 
50/60 Hz 

3-Phase 
3-Phase 
3-Phase 

Semiconductor 
f1�inQ.

: 
___ _ 

1 200 V 
1 200 V 
1 500 V 

to Cu rrent Cal ibration Dip Switches 
III Energy Saving On/Off Switch 
to I n it ial Voltage Step: 20%-90% 
• Voltage Ramp Time: 2 to 70 seconds 
It Current Lim it: 250%-500% 

Electronic overload current trip with inverse t ime trip cu rve 
equivalent to IEC class-l0. See F igure 1 .  

Standard o n  a l l  models; the Easy-Start Jr. senses motor 
load and slip speed and adjusts the motor voltage to con­
serve power whenever the motor is  l ightly loaded. 

NEMA-1 2  EJ068 ( 68 Amp) 
EJ075 ( 75 Amp) 
EJ100 ( 100 Amp) 
EJ130 (130 Amp) 

NE MA-l EJ190 ( 1 90 Amp) 
EJ270 (270 Amp) 
EJ390 (390 Amp)Q) 

Open Panel Ava i lable on al l  Models 

Operating Range 20 to + 40"C 

I n hib its starting of motor un less input  l i ne is A-B-C rotation. 
LED on logic board ind icates improper phase sequence. 

1 Form-C contact ( rated 1 20 VAC, 3 Amps) 

N.O. Contact (rated 1 20 VAC, 1 Amp Resistive) 

WARNING: This  l iterature is a general 
description of  the equipment only. For 
proper instal lation, operation and mai nte­
nance of the equipment, consult the 
Instruction Manual.  This should not be con­
sidered all inclusive. I m properly insta l l ing 
and mainta in ing these products can result 
in death or serious personal i nj ury. Before 
attempting i nstal lation or maintenance, 
read and u nderstand all instructional mate­
rials related to the product .  If further infor­
mation is requ i red, you should consult 
Westi ng house E lectric Corporation.  

l ined i n  appropriate Westing house Electric 
Corporation sel l ing policies. The sole 
source govern ing the rights and remedies 
of any purchaser of this equ ipment is the 
relevant Westinghouse sel l ing pol icy. 

NO WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING WARRANTIES OF FITNESS 
FOR A PARTICULAR PURPOSE OR MER· 
CHANTABILlTY, OR WARRANTIES ARISING 
FROM COURSE OF DEALING OR USAGE 
OF TRADE, ARE MADE REGARDING THE 
INFORMATION, RECOMMENDATIONS AND 
DESCRIPTIONS CONTAINED HEREIN. In no 
event will Westinghouse be responsible to 
the purchaser or user in contract, in  tort 

Sale of the product discussed in this litera­
ture is  subject to terms and conditions out-

(including negl igence), strict l iabi l i ty or oth­
erwise for any special, ind i rect, i ncidental 
or  consequenti al da mage or loss whatso­
ever, i ncluding but not l i m ited to damage 
or loss of use of equipment, plant or power 
syste m, cost of capital, loss of power, addi­
tional expenses in the use of exist ing 
power faci lities, or c la ims agai nst the pu r­
chaser or user by its customers resu lting 
from the use of the i nformation, recom­
mendations and  descriptions conta ined 
herein. 

October 1990 
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Current Limit 

,>, Energy Savings 
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Easy-Sta rt J r. Solid State Reduced Voltage Motor Starter 

What Are 

"500% current limit for 1 0  seconds on all 
models 

• Adjustable 250-500% 

What Do For You 

• Setting can be tailored to specific 
application 

• Higher limit can be set for hard to start 
loads 

• Reduces voltage applied to the motor if • Reduces power cost 
the motor is u nderloaded • Flexibility 

• Can be defeated if desired ..... _----_.... . .... �----.... ---� .... --� ... �--�... . .... --� .... 

.. 6 SCR Power Section 

" Digital Firing Circuit 

'" Current Calibration DIP Switches 

"" Potentiometer Adjustments for Current 
Limit, Initial Voltage Step and Ramp Time 

Ii> Voltage Plugs 

'" Motor Control Center Mounting 

• Each leg has 2 SCRs • Better control and less motor heating than 
• SCR PIV ( peak inverse voltage) 208 to 3 SCR diode models. 

460V SCR 1200 PIV 575V 1 500V PIV 
\II Digital trigger is used for firing 

• Each model covers a wide range of motor 
fu l l  load Amps 2.5: 1 range 

• Adjustments that can be made to the 
starter to fit a wide range of applications 
and customer ".,lIllJIrHm 

• Two voltage plugs shipped with each unit 
208/230 volt with 460 volt, 380 with 41 5 
volt and  500 with 575 volt 

• Fourteen inch panel width 
• Six inch depth 

• Digital trigger output provides more 
balanced voltage to monitor 

• trigger responds faster to rapidly 
loads 

• Reduced distributor inventory 
• Increased user/OEM flexibility 
• to 
• Better fit between starter and application 
• to adjust 
• 
• Reduced distributor inventory 
• Increased user/OEM 
• Suitable for line vn'IT"'''''' 

• Allows two-high mounting in standard 
20 inch width motor control centers up to 
1 30 amp 

• Minimizes motor control center structure 
investment 

• Reduces need for valuable  plant and panel 

'Ii' Common Logic Board • One logic board style for all ampere rat- • Reduces spare parts inventory 
_ ___ _________ � ..... __ _ � ings withir:1 a specified voltage tll0del ..... • Increased user/O�M flexi_b �ili�ty,--__ _ 
• Phase Rotation LED • Phase rotation LED on logic board il lu mi- • Simplifies troubleshooting 

nates whenever phase rotation is not • Handy for proper start-up 
correct 

• Extended Acceleration Adjustments • Voltage ram p  u p  adjustable from 

\\I Device Panel Standard on a l l  Enclosed 
Units 

• High Line Voltage Control 

.1 20 Volt Control Connection 

• Smooth Stop Option 

October 1990 

2-70 seconds 

• Plastic device panels have six knock-out 
positions for mounting push buttons, indi­
cating lights and mini meters 

• With energy saver circuit on, the Easy­
Start Jr. will limit the voltage applied to 
the motor to controller's rated voltage 
under high-line conditions. I ncoming volt­
age should be within the Easy-Start Jr:s 

• Board mounted terminal strip 

• Voltage ram p  down - adjustable from 
2-1 25 seconds 

• Allows soft starting of loads that requ ired 
additional time to reach full speed when 

the initial 
• Easy field mounting of pilot devices 
• Saves installation costs and time 
• Conducive to distributor modification 

services 
• Reduces power costs in insta l lations with 

high-line voltage which are common in 
off-peak hours 

• Al lows for interface with customer's 
1 20 volt control devices 

• access for customer connections 
• Reduces the shock effect when stopping 

high friction loads 
• Reduces water hammer in pumping 

applications 



Descriptive Bu l letin 
8660 
Page 4 

Easy-Start Jr. Solid State Reduced Voltage Motor Starter 

Table 1: Easy-Start Jr. Standard Adju stments 

Adjustment 

Acceleration Time 

I nitial Voltage Step 

Current Limit 

Current Cal ibration 
DIP Switches 

Energy Saver Circuit 

Voltage Rating Plug 

Range Approximate 
Factory Setting! 
Comments 

2 to 70 seconds 20 seconds 

20-90% of l ine 40% 
voltage 

250-500% of 450% 
Ful l  Load Amp 
DIP Switch 
Setting 

37% to 1 00% of 
current rating 

On/Off 

230 or 460 volts 
380 or 4 1 5  volts 
500 or 575 volts 

Set in field for motor ful l  
load amps 

On:  DS 1 -5 open 
Off: DS1 -5 closed 

• 2 plugs supplied 
• i nstal l  the one appl ica­

ble to source voltage 

Table 2: Easy-Start Jr. Protective Features 

Function Range and Description 
Inverse-Time Overcurrent Trip See time current curve class- 1 0  

protection (F igure 1 )  

Phase Rotation 

Current Limit 

DV/DT Protection 

Inh ibits starting un less incomi ng 
l ine voltage is in A-B-C phase 
rotation (LED indication) 

Adjustable 250-500% effective 
during start ing on ly 

R-C snubber network 

Table 3: Easy-Start Jr. Standard Conditions for Application 

• Humidity: 20-95% non condensing 

• Altitude: To 3300 feet ( 1 000 meters) 

• Ambient temperature operations: 20°C to +40°C (enclosed) 
20°C to + 50°C (open panel) 

• AC control voltage 1 20V single phase 50/60 Hertz (approx. 50VA 
required) supplied external ly by others, or by optional control 
power transformer. 

• AC line voltage 208, 230, 380, 4 1 5, 460, 500 or 575 Volt. + 1 0- 1 5% 
3-phase. 60 Hertz 
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Figure 1.  Easy-Start Jr. Overload Characteristics 
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Easy-Start J r. Solid State Reduced Voltage Motor Starter 

Table 4: Dimensions and Weights 
Approximate only. Not to be used for construction 
purposes. 

Catalog Number<D E nclosure® Height® Width® Depth® Weight 

_
_ ______ _ __ 

........:I ..... i n  ..... c .:..:h.::.es::.,:)........:I ..... i n  ..... c .:..:h.::.es::.,:)....:..l i ..... nc.:..: h-'-"e.s ) ( lbs. ) 

EJ068-XEP 
EJ068-XER 

EJ075-XEP 
EJ075-XER 

EJ1 00-XEP 
EJ100-XER 

EJ1 30-XEP 
EJ1 30-XER 

EJ1 90-XNP 
EJ190-XNR 

EJ270-XNP 
EJ270-XNR 

EJ390-XN P  
EJ390-XNR 

Open@ 
N E MA 1 2  

Open@ 
NEMA 1 2  

Open@ 
NEMA 1 2  

Open@ 
NEMA 1 2  

Open0 
NEMA 1 0  

1 5  1 4  8 26 
28.5 25.25 1 0.75 86 
1 5  14  8 26 
28.5 25.25 1 0.75 86 

1 5  1 4  8 26 
28.5 25.25 1 0.75 86 

27 14 8 40 
33.8 24.5 13 1 07 

39 26.75 1 4  100 
46.38 30.87 1 5.5 220 

Open0 39 26.75 14 1 00 
220 N E MA 10 46.38 

Open0 39 
NEMA 10 46.38 

30.87 1 5.5 

26.75 
30.87 

14  
1 5.5 

1 1 0  
230 

(j) X in Catalog Number is '4' for 280/2301460 volt models, '3' for 3801415 volt models and 
'5' for 4601500/575 volt models. 

® The starter must be mounted with the heat sink fins in the vertical position. A mini­
mum clearance of six {51 inches on top and bottom is required for enclosed units and 
minimum clearances for open models will depend upon enclosure provided by others. 

® When mounting open panel starters. isolated heat sink fins should be brought out in 
open air through a properly gasketed cutout in the enclosure. 

@l Heat sinks are non-isolated. 
® Refer to dimension sheets on pages 7-10 for detailed dimensions. 

Table 5: Model Selection Table 

NEMA Open Panel Enclosed 
Starter 
Size 
3 EJ068-4EP EJ068-4ER 

EJ068-3EP EJ068-3ER 
EJ068-5EP EJ068-5ER 

3 EJ075-4EP EJ075-4ER 
EJ075-3EP EJ075-3ER 
EJ075-5EP EJ075-5ER 

4 EJ1 00-4EP EJ100-4ER 
EJ1 00-3EP I EJ1 00-3ER 
EJ1 00-5EP EJ1 00-5ER 

4 EJ1 30-4EP I EJ130-4ER 
EJ130-3EP EJ1 30-3ER 
EJ1 30-5EP I EJ130-5ER 

5 EJ190-4NP EJ190-4NR 
EJ1 90-3NP EJ1 90-3NR 
EJ1 90-5NP EJ190-5NR 

5 EJ270-4NP EJ270·4NR 
EJ270-3NP EJ270-3NR 
EJ270-5NP EJ270-5NR 

5 EJ390-4NP EJ390-4N R  
EJ390-3N P  EJ390-3NR 
EJ390-5NP EJ390-5NR 

Amps 

68 
68 

• 68 
7 5  

I 75 
75 

i 1 00 
1 00 

I 1 00 
130 
1 30 
1 30 

I 1 90 
190 
190 

Volts 

208/230/460 
380/4 1 5  
500/575 
208/230/460 
380/41 5  
508/575 

I 208/230/460 

I 380/4 1 5  
500/575 

I 208/230/460 
380/4 1 5  

I 500/575 
208/230/460 

I 380/41 5 
500/575 
208/2301460 
380/41 5 
500/575 
208/230/460 
380/41 5  
500/575 

(j) Ratings are for guidelines only, and may vary with motor design and construction. 
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H 

--��-------� 

H P  or Kw 
380V 460V 575V 

I 
20 H P  25 H P  50 H P  

3 0  Kw I • 60 H P  

I 20 H P  25 H P  I 60 H P  I 37 Kw I 75 H P  

I ! 30 H P  30 H P  7 5  H P  I 50 Kw I 1 00 H P  

I 40 H P  50 HP 1 00 H P  I 55 Kw I I 1 2 5  HP 
I 60 H P  I 7 5  HP i 1 50 H P  

90 Kw I 1 50 H P  
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Easy-Start Jr. Solid State Reduced Voltage Motor Starter 

Figure 2. Easv-Start Jr. La dder Diagram-Operator Devices Supplied bV Customer; Not Included with Standard Easv-Start Jr. 

1 2 0  VAC@) 
Start 

-

K2 

9 

7 

D 

5 K2 6 

D ;tt D 

@ 
Reset 

Electronic 

Control 

II 
Kl Alarm 

K2 

II 
Auxiliary Run Contacts 

Notes: 
12 

CD 0 indicates terminal block no. 12 on main logic board. 
® indicates jumper. This jumper can be replaced by 

overlaadlinterlock devices. 
Factory installed thermostats are connected in 
place of the jumper on starters rated 190 amps 
and above. 

@ Customer supplied contacts for reset should be dry 
type. 

@) 120 volt supply must be provided by customer. 

K1 

Alarm 

1 0  

8 

D 

4 

D 

® 
Jumper 

1 2 0  VAC 
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Easy-Start Jr. Solid State Reduced Voltage Motor Starter 

1 4.00 

5.00 

, -

GND t- G�D 

1 5.00 5+--iB� . � �g I ±- I Lo .. A Co.' . Lo" C � . .  

. 2 1 9  
Dia 

. 75 -H-
3. 1 3 -... ....., 6.25 ..... - 3. 1 3  

Dimension and Installation Open Panel EJ068-_EP, EJ015-_EP, EJ1 00-_EP 

f ·  25.25 

L 21 .50 I 
1 0  

Six 
Device 
Panel . 

2 8.50 

I 
I I 

0 

Notes: 
1. When mounting open panel starters, heat sink fins 

should be brought out in open air thru a properly 
gasketed cutout in the enclosure. 

2. The starter must be mounted with the heat sink fins i n  
the vertical position. A minimum clearance of 6 inches 
on top and bottom is required. 

1 
O ·  

0 

26.50 

0 

/ 
V 

..r" 
U ,  

Model 

6.00 I--
M a

:J r- 2.00 

.53 
Dia 

Field Wiring Lugs 

25.50 

Wire Gauge 
Line/Load 

Lugs 
AWG 1 4- 1 10 
AWG14-110 
AWG14-110 
AWG 1 4-1I0 

Heatsink 
Fins 

Mounting 
Surface 

F " " � 
8 50 1 1 

Ground 
Lugs 

AWG1 4-2 
AWG1 4-2 
AWG1 4-2 

I 
Starter 
Weight 
Lbs 

Dimension and Installation NEMA-12 Enclosure - EJ068-_ER. EJ015-_ER, EJ100-_ER 
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Easy-Start Jr. Solid State Reduced Voltage Motor Starter 
r- 1 4.00 ----t 

r ,4

� ..:--r _--:-! _

4
.
5

°-i-1------;,: 1l-. .: �
44 

CTA CTB CTC 

27.00 

4 SPCS at 6.00 = 24.00 
26. 13  

.75 --i 
3. 1 3  ---- 6.25 � 3 . 13  

Dimension and Installation Open Panel EJ130-_EP 

, - 22.50 -, I� 24.50 � I 
.,.. "'t" 

0 a 

0 
Six 

Device 
Panel 

.234 Dia 

30.50 

See Note 1 

0 

�V 
V- .53 

Die 

a 

Notes: 
1. Each incoming line cable must pass thru the 

corresponding current transformer. 
2. When mounting open panel starters� heat sink fins 

should be brought out in open air thru a properly 
gasketed cutout in the enclosure. 

1 0  

3. The starter must be mounted with the heat sink fins in 
the vertical position. A minimum clearance of 6 inches 
on top and bottom is required. 

Dimension and Installation NEMA-12 Enclosure EJ130-_ER 

33.80 

6.00 I-­Max 
-J r- 2.00 

Heatsink Fins 

Mounting Surface 

r-- 1 3.00 � 
r- 1 0.25 -1 I 

1--'-- -. - Field Wiring Lugs 1 -----, � . 
..� Starter Weight Lbs 

I '  I . Wire Ga'Uge 
_ __ .... _i 

L; MOdel �: un�_��"-�:...a_d __ .. _-+ 
G

[���d I . §J130-_EP _AWG6-250MCM AWG 14-2 -1·r---"'4-=--0 
L �1 30·-::� _ A . WG6.25;..-0_M_C_M_......J __ 

AWG14:_2_-_··_-j_-_ .... _l_0�7 �_-: 
October 1990 
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Easy-Start Jr .  Solid State Reduced Voltage Motor Starter 

1 8.63 

1 8.63 

1 2 .00 

24.00 

. ' . '  

26.75 

24.00 

CTA CTB CTC 

Line A .  Line B Line e 

U 

l-

® l�! -":. 
_...J �...J J 

;:. � -

........ ti !-'J-j@ �n 
. 
Load A Load B Load C 

G N D  

. .  ' 

. . 

� LJ 
.87 I I  

.75 ...j ;"1 ------

Notes: 

25.25 

1 .  Each incoming line cable must pass thru the 
corresponding current transformer. 

2. Panel should be mounted In a vertical position to 
provide proper cooling. 

3, Heat sinks are non-isolated, 

Dimension and Installation Open Panel EJ190·_NP, EJ270·_NP 

October 1 990 

' . ­- .  

39.00 

Current 
Transformer 
See Note 1 

Printed 
Circuit 
Logic 
Board � 

,.... 

-' 
-

L -

r' 

I--- 1 4.00 
Max 

� 
i 

� -t- .62 

Starter 
Weight 



Descriptive Bul letin 
8660 
Page 10 

Easy-Start Jr. Solid State Reduced Voltage Motor Starter 

Recommended 

Sides 

� 1 1 .50 - Back 

I 
-- -- --. -- -- --

2.00 
I 

- -- - - -- i 

7 
1 80.00' 
Door Swing 

.J 

4.00 

1 .25 1 27.50 

46.38 

Recommended 
Conduit 
Area 

CTA CTB CTC 

c::::::::! c::::::::! e==::Jo'-

30.87 

r - - - -- l  

2.00 

7.00 .....j.---� J 
Both 
Sides 

3.50 Back 

• 

Notes: 
1 .  Allow 1 2" minimum clearance from adjacent wall or ne><t 

unit on each side for ventilation. 
2. Each incoming line cable must pass thru the corresponding 

current transformer. 
3. Heat sinks are non-isolated. 

.375 Dia 
Mounting 
Holes r- 1 5 . 50 I 

I 

44.38 

Current 
Transformer 
See Note 2 

/ 
lr 

I 

Ventilation 
Openings 
See Note 1 

Dimension and Installation NEMA-1 Enclosure EJ190-_NR, EJ270-_NR 

October 1990 



Application Considerations 
Installation 
A. Ventilated NEMA 1 enclosures should be 

mounted so that enough clearance is 
avail able for air to enter and exit the 
enclosure. Specific clearance require­
ments are shown on dimensions table. 

B.  NEMA 12 enclosures should be mounted 
so that heat sink fins are vertica l.  For 
wal l  mounted units a m i nimum clear­
ance of 6" on top and bottom is 
requ ired. 

C. Open panel units should be mounted i n  
a box s o  the tem perature inside the box 
does not exceed 50°C (1 22°F). 

For sizing the enclosure the heat loss in 
watts can be estimated at 3 times the fu l l  
load current. 

EXAMPLE: For EJ1 90 the maximum cur­
rent rating is 1 90 amps. The approximate 
watts loss at maxi mum current rating is 
3 x 1 90 = 570 watts. 

For u nits with non isolated heat sinks0, 
all the watt loss must be dissipated thru 
box surface. 

For u nits with isolated heat sinks@; the 
heat sink fins should be brought out i n  
open air thru a properly gasketed cut out 
i n  the enclosure. Approxi mately 50% 
watt loss is dissipated thru the heat sinks 
and the remaining 50% should be d issi­
pated thru the remainder of the box sur­
face, not counting the heat sink. 

Ambient Temperature 
Easy-Start Jr. is rated for 40·C ( 1 04°F) 
ambient temperature. For above 40°C derate 
by 5% for every 5°C rise over 40°C up to 
50·C ( 122°F) max. 

EXAMPLE: EJ 1 90 is rated 1 90 a m ps @ 
40°C. For 50°C the rating would  be 1 90 x .9 
1 71 amps. 

Altitude 
Easy-Start Jr. is rated for 3300 ft. [1000 
meters]. Use Derate Curve for derating 
above 3300 ft. 

Muhi-Motor Operation 
Easy-Start Jr. can be used to control multi­
ple motors if the following conditions are 
met: 

- The current rating of Easy-Start Jr. 
should be equal to or greater than the 
total of individual  motor fu l l  load amps 
and dip switches m ust be set for the 
cumu lative ful l  load amps of the motors. 

- Individual motor overcurrent protection is 
provided by others. 

- Energy Saver circuit should be turned 
OFF. 

October 1990 
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;:; 
t> 
.'i'. 
'" ;;; 
v Cl : 

1 . 0  

0.9 

0.8 

0.7 

0.6 

0 5  

0.4 
Conversion factor-multiply 
altitude i n  feet by 0.3 048 

0.3  
to obtain altitude in meters 

0.2 

0 1  
500 1 500 2500 

Altitude I M eters) 

Derate Curve For Altitude 

3500 

The motors should not be mechanica l ly 
coupled together, Le. two motors o n  
same shaft. 

- NEC and local code requirement for indi­
vidual  motor protection and branch cir­
cuit protection are met. 

Frequent Starting/Stopping 
The number of starts and stops depends 
u pon many factors. The most important 
ones are: 

1 .  Position of current limit potentiometer 
which can be anywhere from 250-500% 
of the current rating set by the DIP 
switches. 

2. Start time. 
3. Run time. 
4. Off time before next start. 

The fol lowing tables (Table 6 thru Table 1 1 , 
page 1 2) can be used for guidance in fre­
quent startinglstopping applications. These 
tables are based on worst case condition 
that the controller wil l  be run ning at the 
indicated starting current d uring the entire 
start time. 

The n umber of starts per hour in the follow­
ing tables is based on the current carrying 
capacity of the SCR's. If a h igh n umber of 
mu ltiple starts is used, the starter may trip 
due to the inverse-t ime overload current 
protection function. 

If a trip should occur, due to m ultiple starts, 
it is advisable to wait a period of 1 0  m i nutes 
before re-starting to avoid da mage to the 
Easy-Start Jr. 

The motor manufacturer should be con­
sulted about the effect of a high number of 
multiple starts on motor l ife. 

Zero off-time in the starts per hour tables 
indicates jog d uty. 

(j) Non-Isolated heat sinks are indicated by suffix 
'NP' or 'NR' at the end of the Easy-Start Jr. 
Catalog Number. 

EXAMPLE: If an a pplication requires 1 start 
per minute, 60 starts per hour, for a 460V, 
50 HP, 70 Amp motor; the cycle ti me is 60 
seconds between starts. Assume a start 
time of 5 seconds, at a starting current of 
500% (350 amps) is needed, with an off-time 
between run and start of 1 2  seconds, and a 
run time of 43 seconds. 

The percent off-time is therefore 1 2/60 x 1 00 
= 20%. We next look at the starts per hour 

tables on page 12 for a 75 amp starter 
(EJ075) 0 .  We can see that the model EJ075 
can do only 37 starts per hour at 375 amps 
with a start time of 5 seconds and a n  off­
time of 20%. 

Therefore, we need to u se the next larger 
size starter, (EJ 1 00) from the tables on page 
1 2  we can see that 60 starts per hour are 
a llowed at a starting current of 400 amps 
with a start time of 5 seconds and a 20% 
off-ti me, by using the model EJ 1 00. Easy­
Start Jr. may trip due to overcurrent if 
repeated starts at high current and long 
starting times are used. 

Starting Torque 
The reduced voltage applied to the motor 
results in reduced i nrush current and soft 
start. However, it reduces the starting 
torque of the motor. The relationship is as 
follows: 

at Reduced Current 
Torque at Fu l l  Current [cur�ent at Reduced v()ltag� I

' 

Current at Ful l  Voltage 

EXAMPLE: A 1 00 HP 1 800 RPM 460V NEMA 
B motor draws six times fu l l  load amps for 
starting and starting torque is 1 50% of ful l  
load torque. 

I f  the same motor is started with Easy-Start 
Jr. at 300% current l imit. 

Starting Torque [300 ] ' x starting torque 
a� 3�0% Current = 

600 
at 600% 

Limit current 
= 114 x 1 50% ful l  load torque = 37.5% ful l  
load torque 

NEMA Design C 81 D Motors 
These motors are used d ue to their high 
starti ng torque characteristics. Therefore, 
these wil l  not be a good application for 
reduced voltage starting. 

Wound Rotor Motors 
Wound rotor motors are generally used for 
high starting torque they can deliver. This 
again does not make them suitable for 
reduced voltage starter application. 

I t  is  not recommended that a wound rotor 
motor be started with reduced voltage 
starter with a l l  the resistors shorted out. 

@) Isolated heat sinks are indicated by suffix 'EP' 
or 'ER' at the end of the Easy-Start Jr. Catalog 
Number. 
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Table 6 
Model Number EJ068 Starts Per Hour 

Curro Starting Start Percent Off· Time 
Lim. Current Time 0"10 10% 20% 30"10 

AC Amps Sec. 

250% 1 70 2 185 247 330 494 

20 2 1  46 
300% 204 

20 17 21 31 
400% 272 2 62 1 24 1 65 206 

20 1 7  21  
" ---

500% 340 2 41 82 1 24 
5 1 2  25 41 

Table 7 
Model Number EJ075 Starts Per Hour 
---.---.. --

Curro Starting Start Percent Off-Time 
Lim. Current Time 0% 10% 200/0 

AC Amps Sec. 

250% 1 88 2 1 67 223 297 

300% 225 1 1 2  1 86 223 

400% 300 

7 1 5  
--�-... 

500% 375 2 37 74 1 1 2  

Westinghouse E lectric Corporation 
Distribution and Control Business Unit 
E lectrical Components Division 
Oldsmar, Fl orida, U .S.A. 34677 

144 
62 

30"10 

446 

1 9  
1 30 

Table 8 
Model Number EJ100 Starts Per Hour 

Curro Starting Start Percent Off· Time 
Lim. Current Time 0"10 10"10 20"10 

AC Amps Sec. 

250"'{' 250 2 144 2 1 6  288 
5 84 1 08 144 

1 0  36 60 72 
20 18 24 30 

300% 300 2 1 20 144 2 16  

400% 400 
4B 60 

500% 500 

Table 9 
Model Number EJ130 Starts Per Hour 

Curro Starting Start Percent Off· Time 
Lim. Current Time 0% 10% 20% 

AC Amps Sec. 

250"/. 325 2 
5 

300"/. 390 
5 65 

1 0  32 43 
20 1 1  1 7  27 

400% 520 2 65 86 1 08 

500% 650 

Table 10 
--�--.... -

Model Number EJ190 Starts Per Hour 

Curro Starting Start Percent Off-Time 

30"10 Lim. Current Time 0"10 100/0 20% 30"10 
AC Amps Sec. 

432 250"/. 475 2 1 05 1 68 252 3 1 5  
-.... ----------------�---

180 5 42 63 84 1 05 
84 1 0  21  32 47 63 

... ----

36 20 1 1  1 6  2 1  32 
288 300"/. 570 2 84 126 1 89 231 

5 32 42 63 84 

400% 760 
72 5 21  32 42 

1 0  8 1 3  1 7  21  
20 4 8 1 3  

500% 950 

Table 1 1  
Model Number EJ270 Starts Per Hour 

Curro Starting Start Percent Off· Time 

30% Lim. Current Time 0"10 100/. 20"10 30% 
AC Amps Sec. �\ 250"/. 675 2 1 25 250 3 1 2  

5 

300"'{' 810 62 1 66 229 
108 
54 
32 

1 30 400% 1 080 
=l' 
�' Q. 
:;' 

c 
U> 
;.. 
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The Easy-Start 1 00 reta ins those features 
that most appl ications requ ire and main­
tains the Tradit ion of West inghouse Sol id 
State Reduced Voltage Motor Starter qual ity 
and dependa bi l ity. 

The standard features of the Easy-Start 100 
include: 

• Adjustable Cu rrent L imit 250-500% 
• E nergy Saving C i rcuit 
• Six position device pa nel 
• Class- l 0  electron ic  overload protection 
. 500% overload for 10 seconds; 

1 00% co nt in uous 
• Dimensions al low for mounting in stan­

dard width motor control centers and the 
open panel design makes it conducive to 
OEM mou nting appl ications. 
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Easy-Start 1 00 Specifications : 
Current Ratings: 

AC Line Voltage: 

Power Semiconductors: 

Overload Capacity: 

Standard Adjustments: 

Motor Protection: 

Energy Saving : 

UL and CSA Listed 

Enclosure: 

Ambient Temperature: 

Phase Rotation 
Protection:  

Auxiliary Run Relay 
(K2): 
Alarm Relay (K1) :  

NEMA- 1 2  Enclosed 
26 Amps 

NE MA-l Enclosed 

52 Amps 
68 Amps 
75 Am ps 

1 00 Amps 
1 30 Amps 

208/230/460 
38014 1 5  
500/575 

-'- 1 0% 
+ 1 0% 
+ 1 0% 

Starter Voltage 
Rati� 
208/230/460 VAC 
380/4 1 5  VAC 
500/575 VAC 

1 90 Amps 
270 Amps 
390 Amps 

- 1 5% 50/60 Hz 
- 1 5% 50/60 Hz 

1 5% 50160 Hz 

Semiconductor 
f'lat ing:  
1 200 V 
1 2 00 V 
1 500 V 

Continuous Cd 1 00% of rating 
30 seconds @ 250% of rating 
10 seconds (ii 500% of rating 

• Cu rrent Cali bration Dip Switches 
• E nergy Saving On/Off Switch 
• I n it ia l  Voltage Step:  20%-90% 
• Voltage Ramp Time: 2 to 70 seconds 
• Cu rrent Li mit :  250%-500% 

3-Phase 
3-Phase 
3-Phase 

Electronic overload current trip with i nverse time trip curve 
equivalent to IEC class- l 0. See Figure 1 .  

Standard on a l l  models; the Easy-Start 1 00 senses motor 
load and sl i p  speed and adjusts the motor voltage to con­
serve power whenever the motor is l ightly loaded. 

Al l  units bu i lt to UL and CSA standards. 

NEMA- 1 2  EJ026 ( 26 Am p) 
EJ052 ( 52 Amp) 
EJ068 ( 68 Amp) 
EJ075 ( 75 Amp) 
EJ1 00 ( 1 00 Amp) 
EJ 1 30 ( 1 30 Amp) 

NEMA- l EJ 1 90 ( 1 90 Amp) 
EJ 270 (270 Amp) 
EJ390 (390 Amp) 

Open Panel Avai lable on al l  Models 

Operating Range - 20 to + 40cC 

Inh ibits starting of motor unless in put l ine is A-B-C rotation. 
LED on logic board indicates improper phase sequence. 

1 Form-C contact (rated 1 20 VAC, 3 Amps) 

N .O. Contact (rated 1 20 VAC, 1 Amp Resistive) 

WARNING: This l iterature is a general 
description of the equ ipment only. For 
proper instal lation, operation and mainte­
nance of the equip ment, consu lt the 
Instruction Manual .  This should not be con­
sidered all inclusive. Improperly i nstal l ing 
and mainta in ing these products can result 
in death or serious personal injury. Before 
attempting i nstal lation or maintenance, 
read and understand al l  instructional mate­
rials related to the product. If  fu rther infor­
mation is requ i red, you should consult 
West inghouse E lectric Corporation. 

l ined in appropriate West inghouse Electric 
Corporation sel l ing pol icies. The sole 
sou rce governing  the rights and remedies 
of any purchaser of this equi pment is the 
relevant West inghouse sel l i ng pol icy. 

NO WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING WARRANTIES OF FITNESS 
FOR A PARTICULAR PURPOSE OR MER­
CHANTABILITY, OR WARRANTIES ARISING 
FROM COURSE OF DEALING OR USAGE 
OF TRADE, ARE MA DE REGARDING THE 
INFORMATION, RECOMMENDATIONS AND 
DESCRIPTIONS CONTAINED HEREIN. In  no 
event will West inghouse be responsible to 
the purchaser or  user in  contract, in tort 

Sale of the product discussed in this l itera­
ture is su bject to terms and conditions out-

( including negl igence), strict l iab i l ity or  oth­
erwise for any special,  ind irect, i ncidental 
or consequential damage or loss whatso­
ever, i ncluding but not l im ited to damage 
or loss of use of equipment. plant or power 
system, cost of capital, loss of power, addi­
t ional expenses in  the use of existing 
power facilities, or  c la ims agai nst the p u r­
chaser or user by its customers resulting 
from the use of the information, recom­
mendations and descriptions conta ined 
herein. 

January 1 993 



Features 

- Current L imit 

- Energy Savings 

- 6 SCR Power Sectio n  

- Dig ital Firing Circuit 

- Cu rrent Calibration DIP Switches 

- Potentiometer Adjustments for Current 
Limit, In itial Voltage Step and Ramp Ti me 

- Voltage Plugs 

- Motor Control Center Mounting 

- Common Logic Board 

Descriptive Bulletin 
8660 

Page 3 

Easy-Start 1 00 Solid State Reduced Voltage Motor Starter 

What Are 

- 500% cu rrent l im it for 10 seconds on al l  
models 

- Adjustable 250-500% 

- Reduces voltage applied to the motor if 
the motor is u nderloaded 

_ Can be defeated if desired 
_ Each leg has 2 SCRs 
- SCR PIV (peak inverse voltage) 208 to 

460V SCR 1 200 PIV 575V - 1 500V PIV 
- Dig ital trigger i s  used for fir ing 

- Each model covers a wide range of motor 
full load Amps 2 .5 : 1  range 

- Adjustments that can be made to the 
starter to fit a wide range of appl ications 
and customer 

- Two voltage plugs shi pped with each un it  
208/230 volt and 460 volt, 380 and 41 5 

500 and 575 volt 
- Fourteen inch panel width 
_ Six inch depth 

What Do For You 

- Sett ing can be tai lored to specific 
application 

- H ig her l imit  can be set for hard to start 
loads 

- Reduces power cost 
- Flexib i lity 

_ Better control and less motor heating than 
3 SCR d iode models. 

_ Digital trigger output provides more 
balanced voltage to monitor 

- trigger responds faster to rapidly 
r.n�'nl1ma loads 

_ Reduced distributor inventory 
_ I ncreased user/OEM flexibi l ity 
_ to 
_ Better fit between starter and appl ication 
_ to adjust 
-

Reduced distributor inventory 
Increased user/OEM 
Suitable for l ine 

_ Allows two-h igh mounting in standard 
20 i nc h  width motor control centers up to 
1 30 amp 

- Min imizes motor control center structure 
investment 

_ Reduces need for valuable plant and panel 

- One logic board style for a l l  ampere rat- Reduces spare parts i nventory 
____

____ _______ Jngs with i n�a specififJd voltage mo�d_e_1 
_

_ � __ I_n_cr_e_a_s_ed user/OE M _fl_ex_i_b_i l i_ty"--__ _ _ _ 
_ Phase Rotation LED 

_ Extended Acceleration Adjustments 

- Device Panel Standard on all Enclosed 
U nits 

_ High Line Voltage Control 

_ 1 20 Volt Control Connection 

- Smooth Stop Option 

January 1993 

_ Phase rotation LED o n  logic board i l lumi- _ Simpl ifies troubleshooting 
nates whenever phase rotation is not _ Handy for proper start-up 
correct 

- Voltage ramp up - adjustable from 
2-70 seconds 

_ Plastic device panels have six knock-out 
positions for mounting pushbuttons, indi­
cating l ights and mini meters 

- With energy saver c i rcuit on, the Easy­
Start 1 00 wil l l imit the voltage applied to 
the motor to controller's rated voltage 
u nder h igh-l ine conditions. Incoming volt­
age should be with i n  the Easy-Start 1 00's 

_ Board mounted terminal strip 

- Voltage ramp down - adjustable from 
2-1 25 seconds 

- Allows soft starting of loads that required 
additional t ime to reach fu l l  speed when 

the i n itial 
_ Easy field mounting of pilot devices 
_ Saves i nstallation costs and t ime 
_ Conducive to distributor mod ification 

services 
_ Reduces power costs i n  installations with 

h igh-l ine voltage which are common in 
off-peak hours 

---- ---- ----... ---.... � 

_ Allows for interface with customer's 
1 20 volt control devices 

- access for customer connections 
_ Reduces the shock effect when stopping 

h igh friction loads 
_ Reduces water hammer in pumping 

appl ications 
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Table 1 :  Easy-Start 100 Standard Adjustments 

Adjustment Range Approximate 
Factory Setting/ 

___
_

________ C"-'omme'--ntc:..::s _____ _ 

Acceleration Time 2 to 70 seconds 2 seconds 

In itial Voltage Step 

Cu rrent Limit 

20-90% of l ine 
voltage 

250-500% of 
Fu l l  Load Amp 
DIP Switch 
Setting 

Cu rrent Cal i bration 37% to 1 00% of 
DIP Switches cu rrent rati ng 

Energy Saver Circuit On/Off 

Voltage Rating P lug 230 or 460 volts 
380 or 41 5 volts 
500 or 575 volts 

40% 

450% 

Set in field for motor ful l  
load amps 

On:  DSl-5 open 
Off: DS 1 -5 closed 

. 2  plugs supplied 
• install the one appl ica­

ble to source voltage 

Table 2: Easy-Start 1 00 Protective Features 

Function Range and Descript'--io.::..n'-'-___ _ 

Inverse-Time Overcurrent Trip See time current curve class-' 0 
protection ( Figure 1 )  

Phase Rotat ion Inhib its starting un less incoming 
l ine voltage is in  A-B-C phase 
rotation (LED indication) 

Current Li m it Adjustable 250-500% effective 
during starting on ly 

DVIDT Protection R-C snubber network 

Table 3: Easy-Start 1 00 Standard Conditions for Application 

• Humidity: 20-95% non condensing 

• Altitude: To 3300 feet ( 1 000 meters) 

• Ambient temperature operations: 20"C to + 40"C (enclosed) 
- 20°C to + 50°C (open panel) 

• AC control voltage 120V single phase 50/60 Hertz (approx. 50VA 
requ i red) supplied externally by others, or by optional control 
power transformer. 

• AC line voltage 208, 230, 380, 4 1 5, 460, 500 or 575 Volt. + 1 0- 1 5% 
3-phase, 50/60 Hertz 

1 I 
i I l mJ I 

! I I 
r---r-+-++++---\'--+I--. 1 400C 1.-11-+-1----1 

\ \ I . 

Enclosure \ \ I �Temperature t 

\ X '0'"1" 1 1-+-+-11 1 1  
___ 

X �v- :,mp''',"ffl �E���� 
" " 

I : ! 

i I I 
2 3 4 5 6 7 8 9 1 0 20 

Multiples Of Current Set By DIP Switches 

Figure 1. Easy-Start 1 00 Overload Characteristics 

January 1993 



Descriptive Bul letin 
8660 

Page 5 

Easy-Start 1 00 Solid State Reduced Voltag e  Motor Starter 

Table 4: Dimensions and Weights 
A ppro ximate only. Not to be u sed for con struction 
purpo ses. 

Catalog Nu mberCD Enclosure® 

EJ026-_EP 
E J026-_ER 

EJ052-_EP 
EJ052-_ER 

EJ068-_EP 
EJ068-_ER 

EJ075-_EP 
EJ075-_ER 

EJ 1 OO-_EP 
EJ1 00-_ER 

EJ1 30-_EP 
EJ1 30-_ER 

EJ 1 90-_NP 
EJ1 90-_NR 
EJ 1 90-_NC 

EJ270-_N P 
EJ270-_N R 
EJ270-_NC 

EJ390-_NP 
EJ390-_NR 
EJ390-_NC 

Open@ 
N E MA 1 2  

Open @ 
N E MA 1 2  

Open @ 
N E MA 1 2  

Ope n @  
NEMA 1 2  

Open@ 
N E MA 1 2  

Open@ 
NEMA 1 2  

Open@ 
NEMA 1 @  
O pen@® 

Open@ 
NEMA 1 @  
Open@® 

Open @ 
NEMA 1 @  
Open@® 

Table 5: Model Selection Table 

NEMA 
Starter 
Size 

2 

3 

3 

4 

4 

5 

5 

5 

Open Panel 

EJ026-4EP 
EJ026-3EP 
EJ026-5EP 
EJ052-4EP 
EJ052-3EP 
EJ052-5EP 
EJ068-4EP 
EJ068-3EP 
EJ068-5E P  
EJ075-4EP 
EJ075-3EP 
EJ075-5EP 
EJ 1 00-4EP 
EJ 1 00-3EP 
EJ 1 00-5EP 
EJ 1 30-4EP 
EJ1 30-3EP 
E J1 30-5EP 
E J 1 90-4NP® 
EJ 1 90-3NP 
EJ 1 90-5 NP 
EJ270-4NP® 
EJ270-3NP 
EJ270-5 N P  
EJ390-4NP® 
EJ390-3NP 
EJ390-5NP 

Height 
( inches) 

Width 
( inches) 

Depth 
( i nches) 

1 5  
1 7.6 

1 5  
1 7 .6  

1 5  
28.5 

1 5  
28.5 

1 5  
28.5 

27 
33.8 

39 
46.38 
47.68 

39 
46.38 
47.68 

39 
46.38 
47.68 

E nclosed 

1 4  
1 3.5  

1 4  
1 3.5 

1 4  
25 .25 

1 4  
25.25 

1 4  
25.25 

1 4  
24.5 

26.75 
30.87 
1 8.50 

26.75 
30.87 
1 8.50 

26.75 
30.87 
1 8.50 

EJ026-4ER 
EJ026-3ER 
EJ026-5ER 
EJ052-4ER 
EJ052-3ER 
EJ 052-5ER 
EJ068-4ER 
EJ068-3ER 
EJ068-5ER 
EJ075-4ER 
EJ075-3ER 
EJ075-5ER 
EJ1 00-4E R 
EJ 1 00-3ER 
EJ1 00-5ER 
EJ 1 30-4ER 
EJ1 30-3ER 
EJ 1 30-5E R 
EJ1 90-4NR 
EJ1 90·3NR 
EJ 1 90-5NR 

EJ270-4NR 
EJ270-3NR 
EJ270-5NR 
EJ390-4NR 
EJ390-3NR 
EJ390-5NR 

8 
1 0 .75 

8 
1 0.75 

8 
1 0.75 

8 
1 0.75 

8 
1 0.75 

8 
1 3  

1 4  
1 5.5 

9.5 

1 4  
1 5.5 
9.5 

1 4  
1 5.5  

9.5 

1 00 
1 00 
1 00 

Weight 
( lbs. ) 

22 
35 

22 
35 

26 
86 

26 
86 

26 
86 

40 
1 07 

1 00 
220 
1 00 

H 

1 00 
220 
1 00 

CD _in Catalog Number is '4' for 280/230,460 volt models, '3' for 3801415 volt models and 
'5'  for 500;575 volt models. 

1 1 0  
230 
1 1 0 

@ The starter must be mounted with t h e  heat sink fins in the vertical position, A mini· 
mum clearance of six (6) inches o n  top and bottom i s  required for enclosed units and 
minimum clearances ror open models will depend upon enclosure provided by others, 
When mounting open panel starters, isolated heat sink fins shou�d be brou ght out i n  
open a i r  through a properly g a sketed cutout i n  t h e  enclosure, 

@) Heat sinks are non·isolated. 
® SlimLine Open Panel Design suitable for mounting i n  20 inch wide MCC structure, 

Volts 

20812301460 
380/4 1 5  
5001575 
20812301460 
38014 1 5  
500/575 

1 1  Kw 

22 Kw 

208/230/460 
380/4 1 5  I 30 Kw 
500/575 
2081230/460 
380/4 1 5  , 37 Kw 
508/575 
208/230/460 
38014 1 5  
500/575 
2081230/460 
380/41 5  
500/575 
208/230/460 
380/41 5 
500/575 
208/230/460 
380/4 1 5  
500/575 
208/230/460 
380/4 1 5  
500/575 

50 Kw 

55 Kw 

90 Kw 

1 1 0 Kw 

230V 

7 . 5  HP 

15  H P  1 5  HP 

20 H P  2 5  H P  

20 HP 25 H P  

3 0  H P  3 0  H P  

4 0  H P  5 0  H P  

6 0  HP 75 H P  

75 H P  1 00 H P  

1 25 HP 1 50 H P  

460V 

1 5  HP 

2 5  HP 
40 HP 

50 HP 

50 HP 

60 H P  
6 0  H P  

75 HP 
7 5  HP 

1 00 H P  
1 00 H P  I 

1 2 5  H P  

1 50 H P  

1 50 H P  

200 HP 

250 H P  

350 H P  

® Ratings are for guidelines only, and may vary with motor design and construction. 
® These ratings also apply to the Sl imLine Open Panel Desi g n .  Change "'P'" 10 suffix to "C", 
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Easy-Start 100 Solid State Reduced Voltage Motor Starter 
Figure 2. Easy-Start 1 00 Ladder Diagram-Operator Devices Supplied by Customer; Not Included with Standard Easy-Start 100 

1 20 VAC® 

K2 

9 

7 

D 

@ 
Reset 

E lectronic 

Control 

I I  
K1 Alarm 

Alarm 

1 0  

8 

D 

5 ](----101-------11 H o 

Notes: 
1 2  

Auxiliary R u n  Co ntacts 

CD 0 indicates terminal black no. 1 2  on main logic board. 
® - • .  indicates iumper. This jumper can be replaced by 

overload/interlock devices. 
Factory installed thermostats are connected i n  
place of t h e  jumpe r  o n  starters rated 190 amps 
and above. 

Customer supplied contacts for reset should be dry 
type. 
120 volt supply must be provided by customer. 

® 
Jumper 

1 20 VAC 
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Easy-Start 1 00 Solid State Reduced Voltage Motor Starter 

Application Considerations 
Installation 
A. Ventilated NEMA 1 enclosures should  be 

mounted so that enough clearance is 
avai lable for air to enter a nd exit the 
enclosure. Specific clearance requ i re­
ments are shown on dimensions table. 

S. NEMA 12 enclosures should be mounted 
so that heat sink fins are vertical. For 
wall mou nted units a min imum clear­
ance of 6" on top a nd bottom i s  
req u i red. 

C. Open panel u n its should be mounted in 
a box so the temperature inside the box 
does not exceed 50·e ( 1 22°F). 

For sizing the enclosure the heat loss i n  
watts can be estimated at 3 t imes the ful l  
load current. 

EXAM PLE: For EJ190 the maximum cur­
rent rating is 190 amps. The approximate 
watts loss at m ax imum cu rrent rat ing i s  
3 x 1 90 = 570 watts. 

For u nits with non isolated heat sinksCD, 
a l l  the watt loss must be dissipated thru 
box surface. 

For un its  with isolated heat sinks ® ;  the 
heat sink fins should be brought out in 
open a i r  thru a properly gasketed cut out 
in the enclosure. Approximately 50% 
watt loss is dissipated thru the heat sinks 
and the remain ing 50% should be d i ssi­
pated thru the remainder of the box sur­
face, not counting the heat sink. 

Ambient Temperature 
Easy-Start 1 00 is rated for 40°C ( 1 04°F) 
a mbient temperature. For a bove 40°C derate 
by 5% for every 5°C rise over 40°C up to 
50°C ( 1 22°F) max. 

EXAM PLE : EJ 1 90 is rated 1 90 amps (iL 
40·C. For 500e the rating would  be 190 x .9 
171 a mps. 

Altitude 
Easy-Start 1 00 is rated for 3300 ft. [1 000 
metersl. Use Derate Curve for derating 
above 3300 ft. 

Multi-Motor Operation 
Easy-Start 1 00 can be used to control multi­
ple motors if the fol lowing conditions a re 
met: 

The current rating of Easy-Start 1 00 
should be equal to o r  g reater than the 
total of individual motor fu l l  load a m ps 
and d ip  switches must be set for the 
cumulative ful l  load amps of the motors. 

- Individual motor overcurrent protection is 
provided by others. 
Energy Saver circu it should be turned 
OFF. 

January 1993 

c u '" 
u. 

" 
'" 
v Cl 

1 .0 
0.9 
0.8 
0.7 
0.6 
0 5  
0.4 Conversion factor-muhiply 

altitude In feet by 0.3048 
0 3  to obtain altitude in meters 

0.2 
0.1 

500 1500 2500 
Altitude IMetersl 

Derate Curve For Altitude 

3500 

- The motors should not be mechanical ly 
coupled together, i .e. two motors on 
same shaft. 

- NEC and local code requirement for indi­
vidual motor protection and branch cir­
cuit protection are met. 

Frequent Starting/Stopping 
The numbe r  of starts and stops depends 
u pon many factors. The most important 
ones are: 

1 .  Position of current l im it potentiometer 
which can be anywhere from 250-500% 
of the cu rrent rating set by the DIP 
switches. 

2. Start time. 
3. Run time. 
4. Off time before next start. 

The fol lowing ta bles (Table 6 thru Table 1 4, 
page 8 )  can be used for g uidance in fre­
quent starting/stopping appl ications. These 
tables are based on worst case condition 
that the control ler wi l l  be running at the 
ind icated starting cu rrent during the entire 
start t ime. 

The nu mber of starts per hour in the follow­
ing tables is based on the current carrying 
capacity of the SCR's. If a high number of 
mU ltiple starts i s  used, the starter may trip 
due to the i nverse-time overload current 
protection function. 

If a trip should occur, due to m u lt iple starts, 
it is advisable to wait a period of 1 0  minutes 
before re-starting to avoid damage to the 
Easy-Start 1 00. 

The motor man ufacturer should be con­
sulted about the effect of a high nu mber of 
multiple starts on motor l ife. 

Zero off-time in the starts per hour tables 
indicates jog duty. 

(j) Non- Isolated heat sinks are indicated by suffix 
'NC", ' N P' or 'NR' at the end of the E asy-Start 
100 Catalog Nu mber. 

Descriptive Bul letin 
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E XAMPLE : If an appl icat ion requires 1 start 
per minute, 60 starts per hour, for a 460V, 
50 HP, 70 Amp motor; the cycle time is 60 
seconds between starts. Assume a start 
time of 5 seconds, at a starting current of 
500% (350 am ps) i s  needed, with a n  off-ti me 
between run and start of 1 2  seconds, and a 
run time of 43 seconds. 

The percent off·time is therefore 1 2/60 x 1 00 
= 20%, We next look at the starts per hour 
tables on page 1 2  for a 75 amp starter 
(EJ075)CD.  We can see that the model EJ075 
can do only 37 starts per hour at 375 amps 
with a start time of 5 seconds and an off­
t ime of 20%. 

Therefore, we need to use the next larger 
size starter, ( EJ 1 00)  from the tables on page 
12 we can see that 60 starts per hour are 
a l lowed at a starting current of 400 am ps 
with a start t ime of 5 seconds and a 20% 
off-time, by using the model E J 1 00.  Easy­
Start 1 00 may trip due to overcurrent if 
repeated starts at h igh cu rrent and long 
starting times a re used . 

Starting Torque 
The reduced voltage applied to the motor 
results i n  reduced inrush current and soft 
start. However, it reduces the starting 
torque of the motor, The relationship is as 
follows: 
Torque at Reduced CUrrent 
Torque at Ful l  Current [cu rrent at �educed VOltage ]' 

Current at Ful l  Voltage 

EXAMPLE: A 1 00 HP 1 800 RPM 460V NEMA 
B motor draws six times ful l  load a m ps for 
starting and starting torque is 1 50% of ful l  
load torque. 

If the same motor is started with Easy-Start 
100 at 300% current l im it. 

Starting Torque [300 ]' x starting torque 
at 300% CUrrent 

600 
at 600% 

Limit current 
= 1/4 x 1 50% fu l l  load torque 37.5% ful l  
load torque 

NEMA Design e & D Motors 
These motors are used due to their high 
starting torque characteristics, Therefore, 
these wi l l  not be a good a pplication for 
reduced voltage starting. 

Wound Rotor Motors 
Wound rotor motors are general ly used for 
high starting  torque they can del iver. This 
again does not make them suitable for 
reduced voltage starter appl ication. 

It is  not recommended that a wound rotor 
motor be started with reduced voltage 
starter with a l l  the resistors shorted out. 
® I solated heat sinks are i ndicated by suffix 'EP' 

or 'ER' at the end of the Easy-Start 1 00 Catalog 
N u m ber. 
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Easy-Start 1 00 Solid State Reduced Voltage Motor Starter 

Table 6 Table 9 
Model Number EJ026 Starts Per Hour Model Number EJ075 Starts Per Hour -.�---.-��.--... -� 

Curro Starting Start Percent Off-Time Curro 
--

� 

...... 
-

.... �---
Starting Start Percent Off-Time 

lim. Current Time 0% 10% 20% 30% Lim. 
AC Amps �S--:ec

=--
. -cc:-..... � � -- .... -�� -

Current Time 0%- 1-0-.A-.-20o/.�-3-0o;.-. AC AIl1..,.p_s_ S�e-
c.-

�_�_ 250% 65 2 40 60 BO 100 250% l BB 2 297 446 

300% 

1 04 

130 

10 

2 
5 

1 0  

Table 7 Table 1 0 

1 0  

Model Number EJ052 Starts Per Hour Model Number EJ100 Starts Per Hour 
-.... �

---... 
-..... - �-� ..... -�---� ..... -

-
� Curro Starting Start Percent Off-Time Curro Starting Start Percent Off· Time 

Lim. Current Time 0% 
.. ,0;./. 20%30o/� Lim. Current Time 0% 10% 20% 30% 

250% ��O Amps S
;

c. 30 40 70 1 40 cc25::-:0C:C%:--7�5::cco
A�m

-
p
-
s_

s�;
c
�' --144--2 1-6-288-4-32 

300% 

500% 260 

-5---c2-0- 30 40 60 5 B4 lOB 144 l BO ---..... ------.. -��.-� 
1 0  1 2  1 6  2 4  30 1 0  36 60 72 B4 

30 60 30::C0""%-3C:-0:-C0- --2c---1 20 144 2 1 6  2BB 
. ___ c .  _____ ____ . _ _ __ 

5 1 5  20 30 60 5 
�1 O:------ClC:-O -�15=-----=2c::c0- 30 10  

4 6 ----'" 
5 2 3 

10  

B 1 2  
4 6 

2 

400% 400 

500% 500 

2 
5 

10  
2 

24 
72 
36 

Table 1 2  
Model Number EJ190 St-arts----cP::-e-r7H=-o-ur ---

400% 760 

500% 950 

Table 1 3  

Start 
Time 
Sec. 

Percent Off-Time 
.. _ .... _---------._----_ ... 

-0% 10% 20% 30% 

10 13 21 32 42 
.. ---

� 2 42 63 95 126 - �---.... --�.�---.... --�----
5 2 1  32 42 53 

10  
2 
5 13  2 1  32 

-1 0-····-·····�4----=8-- i3--17-

Model Number EJ270 Starts Per Hour 
Curro Starting Start Percent Off-Time 
Lim. Current Time 0% 10% 20% 30% 
250% 

A
�7:m

-
p
'-

s
--c

S
;C::-·-�1c:-25=---1:c::8:=7- 250 3 1 2  
5 42 6 2  1 04 1 25 

�1 0:---72 i ---31--52 --62 �--:--.... ----- ... 
300% 810 2 62 1 25 1 66 229 

5 
1 0  
2 
5 

10  

31 
13 
42 

52 
21  
62 

73 94 
31 42 

125  

- . -.... -----� 
.. -.. ---------------.... ----� 500% 1350 2 2 1  4 2  62 

5 -=B--lccc3---:21 ----- .... _--

10 4 8 13  

83 
31 
1 7  

Table 8 
Model Number EJ068 Starts Per Hour 

T_a_b_I� _1 1_ �. __ ._.�_� ... _� ___ ._ 'T_a_b_le_1 4 -:--;;;;-:=�_ 
Model Number EJ130 Starts Per Hour Model Number EJ390 Starts Per Hour 

Curro Starting 
Lim. Current 
_. 

__ � Amps 
250% 170 

Start Percent Off-Time 
Time Ook l0% 20% 30% Sec. 

2 --lB�5--c-24c-7 330 494 --------.... --��---.... ----
-
---5 B2 1 24 1 55 l B5 

10 41 62 72 B4 --cc-:---.... ----... -----.... --
300% 204 2 1 24 206 247 330 

-
- ---��.--

5 41 62 1 03 124 
1 0  

272 2 
5 

500% 340 
41  

1 44 
4 1  62 
1 7  2 1  

Westinghouse E lectric Corporation 
Distribution and Control Busi ness U nit 
Electrical Components Division 
1 1 0  Douglas Road, P.O. Box 8 1 9  
Oldsmar, Florida, U.S.A. 34677 

Curro Starting Start Percent Off-Time 
Lim. Current �ime 0% -:'0%- 20% -30% � _ _  A

-
cC A __ rn.,..p_s _ _  ec_. _ �_ �. 250% 325 2 1 30 194 259 389 

5 76 97 1 30 1 62 
..... 
_ ---_ ..... -1 0  32 54 65 86 

-� ... --- ... � ... ----... 
-

... 
300% 390 

520 

500% 650 

2 1 08 130 1 94 259 

5 
1 0  
2 

10  

4 
13 
9 

1 30 
65 

1 7  22 
-2=--2--4-C::3 54 

1 3  22 26 
2 4 7 

Curro Starting Start Percent Off-Time 
Lim. Current Time 0% 10% 20% 30% 
� __ A_C_A_ I11_ps __ S_ec_. _ .... ____ _ 
250% 975 2 60 90 1 20 1 80 

---� 

.. _---_ 
..... 

_-5 20 30 40 60 
1 0  10 1 5  20 30 ..-��.-------�----.-��.---.-�-

300% 1 1 70 2 40 60 90 120 
. _M. ____ _ 

5 20 30 60 90 
1 0  1 0  15 30 40 ---------

400% 1 560 2 
5 

1 0  

10  20 
2 5 

40 60 
1 0  20 

. _M. _____ .. _ .... __ � 

4 6 
30 
6 
2 

Printed in U.S.A. 
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