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Cutler-Hammer
Easy-Start EA
Reduced Voltage Starter

CHARACTERISTICS

The,Easy-Start EA is a unique approach
toysolid state motor starting, combining the
performance benefits expected from a solid
state starter with the electrical efficiencies
and small physical size that are typi-
cally associated with electro-mechanical
devices.

The Easy-Start EA uses six back-to-back
silicon controlled rectifiers (SCRs) to provide
smooth, stepless, acceleration to an ac in-
duction motor. Once the motor reaches full
speed, an Advantage bypass contactor is
energized in parallel to the SCRs to handle
the motor’s continuous duty requirements.

Since the SCRs are only conducting current
for a short period of time, electrical losses
are greatly reduced. The elimination of bulky
heat sinks allows the Easy-Start EA to be
mechanically designed with size reduction in
mind. Due to the fact that heat dissipa-
tion is no longer an issue, the Easy-Start EA
can be packaged in a wide variety of space
saving enclosures, including those without
ventilation.

Available in current ranges from 45-760
amps, the Easy-Start EA is ideal for the
space conscious OEM or for the industrial
user who requires specialty enclosures due
to environmental or maintenance concerns.
The Easy-Start EA can also be mounted in
the Cutler-Hammer motor control centers
(MCCs) requiring less mounting space than
typical reduced voltage starters.
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Cutler-Hammer Easy-Siart EA Reduced Voltage Starter

APPLICATIONS AND FEATURES

Applications

Features and Benefits

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
® Textile machinery
® Fans and blowers
® Woodworking equipment
® Machine tools

E.-T-N

® Small physical size

® Reduced panel space, smaller enclostires

® Reduced heat
losses

® Better efficiencies/no heat dissipation®€oncerns

® Smooth start/stop

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

® Adjustable torque

® Wide range of initial Step settings for various load
starting requiremenits

® Adjustable ramp
time

® Ability to control'rate of current ramp

® 600V rating

® Both 50 Hz'and 60 Hz models available. Models are
rated for'208Vithrough 575V operation.

® Emergency
backup

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

® Current limit

® Limitsyéurrent inrush and current draw during ramp.

® Electronic overload

o Flexibility of use with various motor sizes, more accurate
than bi-metallic methods

® Selectable gver:
load protection

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

® Advantage staiter
bypass

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

e Communications

® Advantage starter can be modified to communicate on
the IMPACC network

Easy-Start Family of Enclosed
Starters through 760A Base Rating
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter
RATINGS AND CATALOG NUMBERING
Ratings Technical Data
Catalog Amperes Horsepower Kilowatts ® Current ratingsg(@mps rms). .. .....
: 459071354270 360 540 760
Number | Base Maximum
Rating | Continuous Range | 208V | 230V | 46OV | 575V | 380V | 415V ® AClinpeyoltage .................
EA045 45 52 12-52 15 15 30 | 40 | 22 | 22 200:600V AC, 3 phase, 60 Hz
EAiss | 135 | 195 | s4155 | 30 | 0 | 10 | 125 | 55 | 7 or 50 Hz options
EA270 | 270 311 69-311 | 100 | 100 | 200 | 250 | 110 | 110 ¢ Outputstage ...................
o om | on uh o BB B8
EA760 | 760 874  193-874 250 | 300 | 600 | 750 | 400 | 450 bypass contactor during run
‘ e Controlvoltage . ................
120V AC, +10%/-15%
® Ramp time......... 1-45 seconds;
1 ition h i itch
Starts Per Hour 3y 6 position hexadecimal switc
® |nitialtorque. . .. ................
Catalog Starting Current Start Time — Seconds 100 to 200% current;
Number Percent Amps 20 10 5 16 position hexadecimal switch
300 135 8 24 30 ® Currentlimit. ...................
EAD45 400 180 4 16 24 100 to 500% of base rating ©@;
500 225 2 8 20 16 position hexadecimal switch
300 270 8 20 30 ° i
EAO90 100 560 9 % 50 Overload capa.cny ............ e
500 450 - 4 8 115% continuous (of base rating);
300 405 2 20 4 5 position DIP switch
EA135 400 540 | 8 16 ® QOverload protection..............
500 675 - 2 8 Inverse time-trip
300 810 8 24 30 (DIP switch adjustable);
EA270 400 1080 4 16 24 Class 10/20 selectable
500 1350 1 8 20 (DIP switch DS1-6)
300 1080 4 16 30 ® Phase Rotation.................
EA360 3?9 1%88 1 142 %g ABC only — start prohibit
[ ]
300 1800 5 16 20 Phase Ioss/untialance ...... SRR
EA540 400 2400 1 8 16 35% or greater difference
500 2700 - 6 12 between any two phases
300 2400 4 12 16 @ RCsnubber....................
EA760 400 8000 2 6 12 SCR protection for
500 3800 - 4 8 dv/dt characteristics
® | EDindications: ...............
Phase Unbalance
. . { i . Current Trip
Approximate Dimensions and\Shipping Weights Phase Rotation
Model Open)Starter Panel Enclosed Starter ® Triprelay........... N.O. contact;
ode W I H AT AR 0 [ ibs oW |eetD Resistive load 60VA;
| : : Inductive load 20VA,;
EA045 |105 14.0 | 6.66 | 12 | 25.6 384 11.2 180 Maximum switching voltage: 125V AC;
EA090 |10.5 16,0 | 7.50 | 18 | 25.6 41 11.2 | 135 Maxi itchi t: 1 .
EA135 _10.5) 160 | 7.50 | 18 | 25.6 | 30.4| 11.2 | 160 H o [g;:)n;eivg: Ir?e?s(;ul:f;alaniéng;
EA270 “315.0| 24.0 | 9.70 | 70 | 37.6 | 48.4| 13.2 | 570 P X
EA360y,. 15.0 24.0 | 9.70 | 81 | 37.6 |48.4| 13.2 | 570 overload trip
EA540%,"™16.0 30.0 | 11.50| 210 | 37.6 | 60.4| 13.2 | 590 ® Ambienttemperature: . ...........
EA760 },18.0/ 32.0 | 1250 | 260 | 39.8 | 72.0| 18.1 | 750 S— Open: 20 to +50° C
(1) Except EA360 which is Definite Purpose Rated at 417% (1500 Amps Max Enclosed: -20 to +40° C
Ny Storage: -50 to +65° C
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter

Overload Protection Overload Curve
The Easy-Start EA includes electronic motor overload 10000
protection in both start and run modes as a standard f
feature.
The protection curve is based upon an inverse time/
current algorithm which is part of the main printed
circuit board logic. Current Transformers (CTs) are
used for current sensing and feedback resulting in
; 1000
greater accuracy than that of bi-metal approaches.
The motor’s FLA is “programmed” into the starter's .
logic via a five position DIP (dual inline package) §
switch. Starters can be set up to protect motors down ‘g \
to 25% of the starter’s base rating, allowing greater S
flexibility. A class 10/20 adjustment is also standard. a \\ - Class 20
(=
: 100 .“‘ X 3
4 LN
. o~
£ N
A ™~
L \
[
Class 10 +—— .
10 ~~ e
1
0 2 4 6 8 10
Multiples of Current Set on DIP Switch
Catalog Numbering System
Open Panel (60 Hz): Enclosed Units:
E A PN ESEA 1. __ & __ T e —
T T .
Options: B1,
A5, A6, T, C, etc.
G = General Duty
FLA— 045, 090, 135, 270, 360, FLA — 045, 090, 135, 270, 360, 540, 760
540, 760
— Voltage: D = 200 - 600V, 60 Hz
Open Paneli(50 Hz): G =200 - 600V, 50 Hz
E A PN5
B T 7T - Type: 8 = Standard Design 40°C
— Enclosure: 8 = NEMA 1, D = NEMA 12
W = NEMA 3R/4, C = NEMA 4X
—— Series: 1 = Version 1
FLA —045, 090, 135, 270, 360,

540, 760 — Easy Start EA Enclosed

E:T'" January 1, 1997
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OPTIONS DESCRIPTIONS
OPTIONS DESCRIPTIONS OPTIONS DESCRIPTIONS
Cat. No. Description Cat. No. Description
Suffix Suffix
Door Mounted Operator Devices Control Devices
NOTE: Only one of the selections below may be chosen. T Control Power Transformer
B1 Hand-Off-Auto Selector Switch, Reset PB (Gray), with MODELS 45 AMPS THROUGH 135 AMPS - 300VA IS
3 Indicating Lights and Control Power Transformer (T), PROVIDED.

Run Relay (Y), and Trip Relay (Y1).
Indicating Lights are 30mm. Lights are “Power-On
(Red), “Run” (Green), and “Tripped” (Amber).

Hand-Off-Auto and Reset Operation:

Hand — This selection starts the starter.

Off — This selection provides an unconditional stop
regardless of the switch’s prior position. In the event of
a “tripped” condition the selector switch must first be
placed in the Off position prior to resetting. Momentarily
pressing the Reset Pushbutton will reset the starter.

Auto - In this position the starter is controlled by a
remote maintained contact (rated 120V AC).

A5 Start PB (Green), Stop PB (Red), Reset PB (Gray), with
3 Indicating Lights and Control Power Transformer (T},
Run Relay (Y), and Trip Relay (Y1).
Indicating Lights are 30mm. Lights are “Power;On”
(Red), “Run” (Green), and “Tripped” (Amber).

Start/Stop/Reset Operation:

Start— Momentarily pressing the Start Pushbutton will
start the starter.

Stop— Momentarily pressing the StopsPushbutton will
stop the starter

Reset — In the event of a “tripped” ‘eondition momen-
tarily pressing the Reset Pushbutton will reset the
starter.

A8 Hand, Off, Auto Selector Switch, Start PB (Green), Stop
PB (Red), Reset PB (Gray),withy3jindicating Lights and
Control Power Transformer (T), Run Relay (Y), and Trip
Relay (Y1).
Indicating Lights arem80mm. Lights are “Power-On”
(Red), “Run” (Green) 4and “Tripped” (Amber).

Hand-Off-Autoand Stait/Stop/Reset Operation:

Hand - This) selegtion enables the use of the
Start/Stop Pashbuttons.

Momentarilyypressing the Start Pushbutton will start
the starter.

Momentarily pressing the Stop Pushbutton will stop
the starter

Off — This selection provides an unconditional stop
regardless of the switch’s prior position. In the event of
a ‘tripped” condition, the selector switch must first be
placed in the Off position prior to resetting. Momentarily
pressing the Reset Pushbutton will reset the starter.

”

Auto — In this position the starter is controlled by a
remote maintained contact (rated 120V AC).
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(150VA IS AVAILABLE FOR CUSTOMER USE)
MODELS$270 AMPS THROUGH 760 AMPS - 500VA
IS PROVIDED.

(200VA ISTAVAILABLE FOR CUSTOMER USE)

The Contrel Power Transformer is a multi-voltage trans-
former. It must be field wired for correct operation
prior to'Start-Up.

The CGontrol Power Transformer is fused on the primary
and one leg of the secondary.

NOTE: The (T) Option is included with the B1, AS,
A6, Y, Y1 and H options.

Y Auxiliary Run Relay with 2 N.O./1 N.C. contacts avail-
able for customer use. The Control Power Transformer
(T) is included.
The auxiliary relay’s coil is rated 110V — 120V AC. ltis
factory wired to the (T) option.

The contacts are mounted on the DIN-mounted relay.

The contacts are rated for 10 amps continuous.
AC Volts Make Break

120-600VAC | 7200VA | 720VA

NOTE: The (Y) option is included with options B1,
A5 and A6.

Y1 Auxiliary Trip Relay with 2 N.O./1 N.C. contacts avail-
able for customer use. The Control Power Transformer
(T) is included.
The auxiliary relay’s coil is rated 110V — 120V AC. lt is
factory wired to the (T) Option.

The contacts are located on the din-mounted relay.
The contacts are rated for 10 amps continuous.

AC Vol Make Break
120-600VAC | 7200VA | 720VA

NOTE: The (Y1) option is included with options B1,
A5 and A6.
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Cutler-Hammer Easy-Start EA Reduced Voltage Starter

OPTIONS DESCRIPTIONS

OPTIONS DESCRIPTIONS OPTIONS DESCRIPTIONS

Cat. No. Description Cat. No. Description

Suffix Suffix

Control Devices (Continued) Communications

Y3 End of Ramp Auxiliary Contacts — 2 N.O., 2 N.C. F4 W-PONI monitors the “On, Off? Status of the Advantage

The contacts are mounted on the Advantage contactor.
The contacts are rated for 10 amps continuous.

AC Volts Make Break
120-600VAC | 7200VA | 720VA
Door Mounted Metering
G2 Voltmeter — 30mm analog (device type) — single phase,
scale is 0 to 600 volts. PTs are not furnished or required.
H Elapsed Time Meter — 30mm - measures running time

in tenths of an hour (Non-Resettable). The Control
Power Transformer (T) is included.

F1 Advantage Metering Module (W-Meter) measures
3-phase amps and 120V AC control voltage. The
W-Meter is cabled directly to the Advantage Contactor.

The four digit display shows current in each phase and
the control voltage. The “STEP” button may be/de-
pressed to step through these values.

Contactor, and displays 3+phase current and 120V AC
control voltage throughtthe customer's IMPACC Sys-
tem.

Circuit Breakers (Shunt Tfip Included - Rated 120V AC)

c Model Breaker Shunt Trip VA
EAO45 HMCP070M2 570VA
EA090 HMCP150T4 570VA
EA185 HMCP250K5 84VA
EA270 HMCP400R5 120VA
EA360 HMCP600LEW 120VA
EA540 HND3800T33W 120VA
EA760 HND312T33W 120VA

The breakers are rated at 65,000 AIC at 480V.

If the customer desires to activate the shunt trip
upon a tripped condition the customer must
have the Trip Relay (Y1) option which includes
the Control Power Transformer (T) Option.

Plug-in Printed Circuit Boards

Nameplates

S Smooth Stop — Adjustable from 1 to 75 segonds, It
extends the stop time beyond the coasting stop'time’.
This is useful in preventing sudden stepping. dhe
Smooth Stop is a plug-in type daughterboard. Néwiring
is necessary. This option is also available‘en the open
panel models.

P Pulse Start — The current is adjustable from 100 to
500% with an adjustable time period 0f,0.2 to 3 sec-
onds. This option provides an initial"breakaway current
to assist in starting high torque or heavily loaded appli-
cations. The Pulse Start option i§ a plug-in type
daughterboard. No wiring@S¥equired. This option is also
available on the open panelfmadels.

E.T-N

N1 Laminated Plastic door mounted Nameplate with black
lettering on white background.

2 lines — 18 characters each line maximum.
Dimensions of nameplate are 3 inches H x 5 inches W.

N2 Stainless Steel door mounted Nameplate with black
lettering on silver background.

2 lines — 18 characters each line maximum.
Dimensions of nameplate are 3 inches H x 5 inches W.

January 1, 1997
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DIAGRAMS AND DIMENSIONS
Schematic
L -—— e USER SUPPLIED 120V INPUT - 12
° THERMOSTAT REMOTE RESET QA
MR t L2 ?LS
START RUN RELAY X ;
=5 35— {7

||
K202 K201

e |
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STop K200
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o
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0
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ES EA LOGIC

© olo LOCALRESET

11275 257817 6(9 10

K200

SHUNT/TRIP

— GATE &6F LEADS, =]

|

|

|

!

-

O CT12 CT13

@ User supplied Remote Reset can be installed by removing jumper bétweén terminals 2 and 3.

@ End-of-ramp Relay (K201) and Trip Relay (K200 are part of Logig,Boardya remote fault device, such as Shunt Trip, may be connected in series with the N.O., K200
contact at point 8.

© Starter is reset by interrupting 120 volt supply at remote resetior,by USing the “RESET" pushbutton on the main logic board, which is at low level voltage.

@ CPT and operator devices to be supplied by users unless orderédWith enclosed units. Models EA045 through EA 135 require 150VA minimum CPT. Models
EA270 through EA760 require 300VA minimum CPT.

Line and Load Lug Wire Size Ranges

Enclosed Starter Configuration
Open Starter Panel —— —
Model Non-Combination Type Combination Type
Line Load Line i Load Line Load

EA045 #14 A4 AWG #14-6 AWG #14-4 AWG #14-6 AWG #4-4/0 AWG #14-6 AWG
EA0S0 #14£250 MEM #6-250MCM #14-250MCM #6-250 MCM #4-4/0 #6-250 MCM
EA135 #14=250MCM #6-250 MCM #14-250MCM #6-250 MCM #4-350MCM #6-250MCM
EA270 | (2)2/0=500 MGM #4-500MCM (2)2/0-500MCM 4-500MCM (2)3/0-250MCM 4-500MCM
EA360 (2)2/0-500MCM (2)4-500MCM = (2)2/0-500MCM |  (2)4-500MCM (2)400-500 MCM (2)4-500MCM
EA540 (2)500-750MCM (2)4-500MCM | (2)2/0-500MCM (2)4-500MCM (4)4/0-500MCM (2)4-500MCM
EA760 (2)500-750 MCM (3)4-500MCM (2)500-750 MCM (3)4-500MCM (4)4/0-500 MCM (3)4-500MCM

January 1, 1997
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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 cUL 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. [t
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 through 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 1X 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 Inline
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) contagt shall an-
nunciate fault conditions{'with contact rat-
ings of 60VA (resistive lgad)tand 20VA
(inductive load)gin“addition,san LED dis-
play on the logic board shall indicate type
of fault (currentytrip, phase loss, phase
rotation).

The followinglegic board adjustments are
required:

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

ey nitial Torque; 100-200% current,
omhexadecimal switch

® Current limit; 100-500% current,
on hexadecimal switch @

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

@ Except EA360 which is Definite Purpoge Ratedd@t 417% (1500 Amps Max Starting).
@ Userto select between NEMA 1INEMA 12, NEMA 3R/4 or NEMA 4X for enclosed units.

Smooth stopping (eptional) shall be avail-
able to provide aylinearvoltage decelera-
tion should gRe,loadyrequire it. It is to be
adjustable'from 1245 seconds.

Pulse Start,(optional) shall be available to
provide an'initial breakaway current to
assist inyhigh torque or heavily loaded
applications. The current is adjustable
from 100 to 500% with an adjustable time
periad of 0.2 to 3 seconds.

Enclosed units @ shall include a flange
mounted 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.

Other options shall include Control Power
Transformer (300VA minimum) and a
door mounted Advantage Metering Mod-
ule. Operator devices shall include Hand-
Off- Auto switch, Start, Stop, and Reset
Pushbuttons along with “Power-On,”
“Run” and “Trip” indicating lights. Opera-
tor devices shall be 30mm.

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.)

CutierHammer
110 Douglas,Road, P.O. Box 819
Oldsmar, Florida, U.S.A. 34677
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