
Easy-Sta rt E S  is the industry's most com­
plete line of solid state reduced voltage 
motor starters. It incl udes features like 
Digital Firing Circuit, Cu rrent Ramp, 5 Cycle 
Ride through Capability, and 6 Cycle 
Delayed Stop. 

Easy-Start ES models are U.L a nd C-UL 
listed. 

Easy-Start ES controls the voltage/cu rrent 
applied to the ind uction motor by phasing 
back the power semiconductors through 
electronic logic. It provides a smooth 
step less start and can be used with stan­
dard 3-phase induction motors. 

Six time proven silicon contro l led rectifiers 
(SCR's) a lso cal led thyristors are used in a l l  
models. 

C[) cC[) 
Listed Listed 
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Easy-Start ES Solid State Reduced Voltage Motor Starter 

Line A 

Line B 

Line C 

Control Stop Start Power �--1..:': 

Easy-Start ES Status and Diagnostic Panel Typical Solid State Reduced Voltage Starter Schematic 

WARNING: This literature is a general 
description of the equipment on ly. For proper 
installation, operation a nd maintenance of �. 
the equipment, consult the Instruction 
Manual .  This should not be considered a l l  
inclusive. Improperly instal ling a n d  maintain­
ing these products can result in death or 
serious personal inj ury. Before attempting 
instal lation or maintenance, read and u nder­
stand a l l  instructional  materials related to the 
product. If  further information is required, 
you should consult Cutler-Hammer. 

Sale of the product discussed in this litera­
ture is subject to terms and co nditions 
outlined in  a ppropriate Cutler-Ham mer 
selling po licies. The sole source governing 
the rights and remedies of any p urchaser of 
this equipment is  the relevant Cutler­
Ham mer sel ling po licy. 

NO WARRANTIES, EXPRESS OR 
IMPLIED, INCLUDING WARRANTIES OF 
FITNESS FOR A PARTICULAR PURPOSE OR 
MERCHANTABILITY, OR WARRANTIES 
ARISING FROM COURSE OF DEALING OR 
USAGE OF TRADE, ARE MADE REGARDING 
THE INFORMATION, RECOMMENDATIONS 
AND DESCRIPTIONS CONTAINED HEREIN. 
In no event wil l  Cutler-Ha m mer be respon­
sible to the purch aser or user in  contract, in  
tort (including neg ligence), strict liabi lity or 
otherwise for any s pecia l, indirect, inciden­
tal  or consequential damage or l oss w hat­
soever, incl udin g but not l imited to damage 
or loss of use of equipment, p l a nt or power 
system, cost o f  c apita l, loss of power, addi­
tion a l  expenses in the use of existin g  power 
facilities, or c l aims against the purchaser or 
user by its c u stomers resulting from the use 
of the information, reco m m endations a nd 
descriptions contained herei n .  

Aux. Trip 
Remote Contact 

Easy-Start ES Block Diagram 

M otor 
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Easy-Start ES Solid State Reduced Voltage Motor Starter 

Features 
.. U L  l i stedCD 
.. C-U L  

" Status a nd diagn ostic LE D's o n  door 

.. Higher current l i mit 

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

$ Two modes of start ing 

.. 6-SCR power section 

Digita l  firi n g  c irc u it 

.. Current c a l ibration D I P  switches 
� Com m o n  logic  board 
" M u ltiple voltage rat i n g  

What Are 
.. U nderwriter Laboratories L ist ing 
.. Canadian Underwriters Laboratories 

.. Door m o u nted LED's for run, end of 
ramp,  current l i m it, ph ase rotatio n ,  phase 
l oss, u ndervoltage, current u nbala nce, 
current tri p  and over tem perature (for fan 
cooled u nits 

\0 500% current l i mit  for 20 sec on a l l  
models 

.. Adj ustable 200-500% 

.. Voltage ramp start ing 
.. Current ra mp start ing 

.. Each leg h a s  2-SCR's 
.. SCR PIV (peak i n verse voltag e): 

208 to 460V SCR - 1 20 0  PIV 
575V SCR - 1 500V PIV 

.. D ig ital  trigger is used for firing 

.. Each m odel covers a wide range of motor 
fu l l  load a m ps 

'" Can be c a l ibrated to specific motor a m ps 
by D I P  switches 

� Each m odel su itable for m u lt ip le  l i n e  
voltages 

.. C o m m o n  logic board for each m u ltip le  
mode l for a l l  

What Do For You 

.. 

.. Product differentiation 
.. I ncreased user comfort with solid state 
.. Reduced downtime 
Ii I n creased productivity 

.. Sett ing  c a n  be ta i lored to specific 
appl ication 

.. Hig h er l i mit can be set for h ard to start 
loads 

.. Voltag e  ramp start ing  is good for most 
applications 

.. Current ram p  starti n g  i s  preferred for 
h i g h  i n ertia a nd l o ng acceleration loads 
and where l imit ing  the inrush current i s  

consideration 

.. Better control and less motor heat i n g  
than 3 SCR 3 diode mode l s  

10 Dig ital trigger output provides more 
bala nced voltag e  to m otor 

.. Dig ital  trig ger responds faster to rapidly 
loads 

" Reduced distributor i n ve ntory 
.. I ncreased user/OEM flexibil ity 
" Reduced spare parts i nventory 
.. 460/500/575V Models cover the need of 

1 500 PIV SCR's in 460V a p p l ications 
.. Hig h-Low j u m per o n  logic board provides 

closer m atchi n g  o f  m otor and starter 

-,--� ... :�. ---� . 

Six cycle delayed stop 

M ore protection.  Many new protective 
features have been i ncorporated 

, Energy savin g s  

< H i g h  l i n e  volta g e  control 

Alarm Contact and Start Contacts 

co SCR's  phase back the motor voltage i n  
about s i x  cycles after stop command i s  

" Phase reversal protection 
.. Current u nbal a n ce protection 
.. Most protective features have LED 

i ndicatio n  and a larm relay 
.. See Table 1 for com plete l i st of protective 

features 
.. F u l l  time class 20 i n verse t ime 

overcurrent protecti on 
" B u i lt- in t ime delay for UV trir> _ _  _ 

" Reduces voltage appl ied to the m otor if 
the motor is u nderloaded 

.. Can be defeated if  desired 

.. With energy saver circuit on, the Easy-Start 
ES wil l  li mit the voltage applied to the motor 
to controller's rated voltage u nder high-line 
conditions. Incoming voltage should be 
within th e Easy-8tart's ES 

� Auxiliary - one isolated form 'C' contact rated 
5 amps 120 Vac. Changes state on start. 
Alarm one no n-iso lated 120 Vac N.O. 

_.-- .... _--- ___________ ..:.c..:.o_ n.:..ta:....:ct rated 1 a mp ___ .. 

, Continuous 120% rat ing .. Overload c apabi l ity 

(C ES950 M odels have not been submitted for 
UL or C-U L Approval. 

October 1997 

20 seconds 500% 
30 seconds 350% 
Con tinuous 1 20% 

The above overload rati ngs are percent­
age of Easy-Start ES base current rat ing 

.. M i n i m izes h i g h  voltage from b u i ld ing u p  
across SCR's o n  h i g h  i n ertia or over­

load 

.. Increased user co nfidence in sol id-state 
control 

" Reduced downtime 
.. I n creased productivity 

.. M i n il11ize n u isan(;EJtrip p i n g  

., Reduced power costs 

.. Reduces power costs i n  i nstal lation with 
h igh l i ne voltage which are common in 
off- peak hours 

'" Remote status or trip i nd ication 

" Can be a p p lied on 1. 1 5  service factor 
motors without deratin g  
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Easy-Start ES Solid State Reduced Voltage Motor Starter 

Table 1: Easy-Start ES Protective Functions 
Function 

I nverse-Time Overcurrent 
Trip 

Phase Loss 

U nder Voltage 

Current U nba l a n ce 

Phase Rotation 

I nstanta neous Trip 

Six Cycle Oel ayed Stop 

5 Cycle Power Outage Ride 
Through 

Over Tem perature 

Current Limit 

Transient Voltage S u ppression 

OV/OT Protection 

Fault Withsta nd R atings 

See time curre n t  curve Class 20 
protection 

Trips on phase l oss after a 
n ominal  0.5 sec. de lay to minimize 
n uisan ce tri p pi n g  

Trips w h e n  voltage reaches 75% 
after a nominal  2 sec. delay to 
minimize n uisa nce tripping 

Trips on 20% u nbalance from 
average 

I n hibits starting u n less incoming 
l ine voltage is in  A-B-C ph ase 
rotation 

Trips at 900% current in  o n e  cyc le 
or less 

SCR's are ph ased off for a p proxi­
mately 6 cycles after stop com­
m a nd to minimize voltage buildup 
at load ter mina ls while stop ping 
high inertia loads 

Easy-Start ES wil l  not trip if power 
outage l asts 5 cycles or less. This 
minimizes nuisance trips due to 
utility switching 

3-Thermostats, one in each leg 
trip the u nit o n  over tem perature. 
Provided on fan cooled units only 
to protect against fan failure 

Adjustable 200-500% effective 
d urin g  startin g  o n ly 

Three M OV's (Meta l Oxide Varis­
tors) are provided 

R-C snubber networks are provided 

UL Tested for 3 1 /2 cycles 
5,000 Amps: ES045 
1 0,000 Am ps: ES070 to ES1 80 
18,000 Am ps: ES250 to ES360 
30,000 Am ps: ES500 to ES560 
42,000 Am ps: ES750 

Note: After trip the Easy-Start ES should be reset by pressing reset push 
button (optional). Automatic reset is not recommended. 

Table 2: Easy-Start ES Standard Conditions for Application 
" Hu midity: 20%-95% no n-condensing, n o n -corrosive 

Altitude: To 3300 feet ( 1 000 meters) 
Ambient temperature operations: -20°C to +40°C 
storage: -40°C to +65°C 
AC control voltage 1 20V single phase 50/60 Hz (approximately 
50VA required) supplied externa l ly  by others or by o ption a l  
control power transformer 

'" AC line volta g e  208, 230, 380, 4 1 5, 460, 500 or 575V + 1 0- 1 5% 3 
phase 50/60 Hz 

In voltage ramp mode initial voltage applied is 
as selected by initial step adjustment and is 
increased until 100% voltage is applied over a 
period of time selected by ramp time adjust­
ment. In current ramp mode initial current 
drawn is as selected by initial step adjustment 
and is increased up to the current limit 
adjustment setting over a period of time 
selected by ramp time adjustment. 

Table 3: Easy-Start ES Adjustments 
Adjustm ent 

R a m p  Modecr> 

I nitial Step 
Voltage R a m p  
Current R a m p  

Ramp Tim e  

Current Limit 

Current Trip 

Current Ca libration 
O I P  Switches 

Energy Saver Circuit 

Voltage Rating Plug 

Voltag e  Ju m per 

10000 

5000 

1000 

500 
t 
'" 
U5 
"0 (5 
S:1. 
"' 100 "0 
c:: 
0 
t) 
'" 

(J) 50 
c:: 

'" 
E F 
0. � 

10 

5 

Range 

Voltag e  R a m p  
Current R a m p  

20-90% 
1 00-200% 

1 -40 seconds 

200-500% 

1 00-1 20% 

1 5% to 1 00% of 
cu rrent rati ng 

O n /off 

230 or 460 V 
380 or 41 5V 
500 or 575V 

"High" - "Low" 

.6 .8 1 2 3 4 5 6 8 10 
M ultiples of DIP Switch Setting 

Overload Time - Current Characteristics 

Approx. 
Factory Setting/ 
Co mm ents 

Voltage R a m p  (OS3- 1 
O pen) to change to 
current r a m p  c lose OS3-1 

50% 
1 50% 

20 sec. 

450% 

1 00% 

Set in field for motor 
f u l l  load a m ps 

On:  OS3-2 o pen.  
To disable e n ergy 
savings c lose OS3-2 

2 p l u gs supplied 
insta l l  one in field 

"High" 
I nsta l l  i n  "Low" when 
usi n g  208/230/460V 
models on 208V. 
460/500/575V models 
o n  460V 

Min. 

20 

Enclosure 
Ambient 
25°C 
Current 
Trip Setting 

EnClosure 
Ambient 
40'C 
Current 
Trip Setting 
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SCR and Non-Isolated Heat Sink (Stack Assembly) 

Easy-Start ES Catalog Numbers and 
Ratings 

Easy-Start ES is offered in two types o f  
SeR's a nd Heat S i n k  combin ations. 

Non-iso lated heat sinks and hockey 
puck SeR's. These are offered i n  
open panel  construction a n d  i n  
NEMA 1 enc losures. 

Iso lated heat si nks and brick type 
SeR's. These are offered in open 
panel  construction a nd i n  NEMA 1 2  
enclosures. 

For m o u nting open panel  u nits in  box 
s u p plied by others refer to a p plication 
considerations section.  

Nominal  HP or  KW ratings are listed for 
reference o n ly. Easy-Start ES s h o u ld be 
sized for the m otor n a m e plate Ful l  Load 
Amps and a p p l ication considerations. 
(See page 9.) 

For pricing and availability refer to Price 
List 8650. 
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Easy-Start ES Solid State Reduced Voltage Motor Starter 

SCR 
"Hockey 
Puck Type" 

Heat Sink 
Assembly 
Mounted 
within 
Starter 
Enclosure 

Dual SCR HBrickH and Isolated Heat Sink 

SCA 
"Brick 
Type" 

Heat Sink 
Mounted 
Through 
Rear of 
Enclosure 

Nominal  HP ratin g s  are listed for reference o n ly. The Easy-Start ES should be sized 
de pendi n g  o n  the motor ful l- load a m ps.  For example,  an ES1 80 has a base rating of 180 
full load a m ps. 

I!�I:�,� 2: 7 
ES070@ i 10 
ES120(;;) 18 
ES250 36 
ES360 51 

. ES500 71 

45 
70 

120 
250 
360 
500 

54 
84 

144 
300 
432 
600 t ..... ��-'-�_. __ ..... .L...��.....L�_ 

. N EMA 1 
216 

260 312 I ���I�T�� 
560 672 
750 900 
950 1140 

: ES560 : 80 

i ����� mli�� 

... 
1 5- 10 I 5- 15 1 4- 22 

15- 20 1 20- 25 30- 37 
25 40 30- 40 45- 55 
40- 75 50-100 1 1 ��:��� 75-100 : 100-150 

100-150 125-200 : 200-250 
....... --.�--

40- 60 90 
60- 75 

100 200 . 125-200 
250-30W50-300 
350-400 300-350 ....... .. ... -

HP 
575V 

5- 30 4- 30 7- 40 
40- 50 37- 45 1 50- 60 
60-100 55- 75 75-100 

i 150-200 90-160 200-250 lEO-300 i 200·250 i 250-300 
.. 250.::�90 1300-3��J���-500 

75-150 55-110 100-150 
150-200 160 200-250 
250-450 200-400 300-500 
500-600 450-500 600-750 

i 600-750 600 i 800-900 

Catalog Numbering System 

Easy-Start ES 

Base ampere rating 
045 
070 
120 
180 
250 
260 
360 
500 
560 
750 
950 

(j) M ax. rating is 1.2x base rating due to 120% 
continuous capability. 

� Utilizes isolated heat sinks. 

October 1997 

ES 120 

� 
Voltage 
3 380/415V 
4 208/230/460V 
5 460/500/575V 

4El xxx 

� Options (any sequence) 

Enclosure 
ER Regular NEMA 12 
N R  Regular NEMA 1 
EL Large N EMA 12 
NL Large N EMA 1 
EP Open Panel isolated heat sink 
EC Open panel isolated heat sink 

suitable for mounting in 20-inch 
wide MCC Structure 

N P  - Open panel non-isolated heat sink 
NC - Open panel non-isolated heat sink 

suitable for mounting in 20-inch 
wide MCC structure 
(ES180 and ES250) 
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Easy-Start ES Solid State Reduced Voltage Motor Starter 

Factory Modifications 
The following items are available as factory modifications. 

Cat. No. Description 
Suffix 

Operator Devicf}lI- Door Mounted .and Wirf}� _______ � 

A Start (Green), Stop (Red), R eset (Gray) Push buttons 

B Hand-Off-Auto (Gray) Selector Switch and Reset (Gray) 
Pushbutton. With selector switch in hand position the starter 
is control led by start-stop push buttons. In auto position the 
starter is control led by a remote mainta ined contact input. 

A2 Start (Gree n), Stop (Red), Reset (Gray) Push buttons and 
Hand-Off-Auto (Gray) Sel ector Switch .  

R Reset (Gray) pushbutton 

L5 "Power O n" red push to test p i lot l i g ht 

L6 "Run" green p us h  to test p i lot l i g ht 

L4 "Trip" amber push to test p i lot l i g ht 

Control Devices 
TG!! 1 50VA Control Power Transformer(j) with 2 fuses o n  

pri mary. 
This is a multi-voltage transformer. The primary can be 
connected for 208, 230, 380, 415, 460, 500, 575 volts. Sec­
ondary voltage is between 1 10-120 volts depending upon 
primary voltage. The transformer is  factory wired as follows: 
208/230/460V m odels are wired for 460V 
380/41 5V models are wired for 380V 
460/500/575V m odel s  are wired for 575V 

For other i ncom i n g  l i n e  voltages the transformer m ust 
be rewired in field. 

T2@ Same as T except 300VA<D 

T4w Sa me as T except SOOVAJ; (Models 1 80A a nd above on ly) 

Y Auxi l iary R u n  Relay. 2 NO 2 NC contacts. Relay coi l  is 
rated 1 10 - 1 20V AC a nd is prewired to the C.P. trans­
former. R e l ay is i n itiated from start com m a nd. Wiring to 
relay contacts is to be done directly on the relay. 

Y2 Time Delay Run Relay: Running contacts will  delay energiza· 
tion upon a Run command. 1 sec/1 0 min  programmable. 

Y3 Auxiliary Relay, 2 No 2 NC contacts. Relay coil is rated 1 1 0-
120V AC. Wiring to contacts and to relay coi l  is by customer. 

U(2) Shorted SCR Detector: 4 LED's are provided. Shorted SCR 
LED comes on and a relay is energized. 1 NO and 1 NC 
contact can be used for indication, a larm, or trip functions. 

U 1@ Same as U with Red Door l i g ht .  

Logic Board Plug-in Opti�':ls (Factory Moun
�
t�e �d�I_ �. 

E@ • Extended Start-Ti m e  ( u p  to 1 0.5 m i n utes) 

E 1 @  • Extended Start-T ime with Door L ight  

S • Smooth Stop (1-30 seconds adjustable) 

S1 • Smooth Stop with Door Light 

S2 • Smooth Sto p  with Two Door L ig hts (Ra m p-up and 

J 

J 1  

J2 

Smooth Stop) 

• Jam/U nderload 
When a specific motor load is defin able,  Jam protec­
tion w i l l  enable the starter to tri p  out i m m ediately 
when the motor load rises above a specific set po int. 
Underload is  s i m il ar to Jam except the starter w i l l  tri p  
w h e n  t h e  motor load drops below a specific set point.  

• Same as J with Jam Door Light 

• Same as J with Underload Door Light 

Cat.  No. Description 
Suffix 

Instruments 
F2w Ammeter, Si n g l e  Phase, Door M o u nted, with CT 

F3':?) Ammeter, Si n g l e  Phase, Door Mou nted, with 3 Posit ion 
Se lector Switch and 3 CT's 

H Elapsed Time M eter Door Mo u nted 

G2 Voltmeter, Sing l e  P hase, Door Mounted (No PT Furnished) 

G3 Voltmeter, S ing le Phase, Door Mou nted with 3 Posit ion 
Selector Switch (No PT's Furnished) 

Functions 
• Cutler-Ha m m er 10 DP-4000 mon itor ing mod u l e  to m o nitor 

AC Am peres Phase A. B,  C 
AC Voltage L ine  to L i ne, L i n e  to Neutral 
M eg awatts 
M egavars 
Power Factor 
Frequency 
Megawatt Dema nd 

• Cutler-Ham m er 10 Data L i n e  Meterin g  System 
AC M otor Current Ph ase A, B, C 
AC M otor Voltage Ph ase A, B, C 
AC Line to Neutral Voltage (Four-wire Systems - a l l  three) 
10 DP-4000 and IQ Data are offered as m o n itorin g  devices o n ly 
a nd a l l  protective f unctions are disabled or set so they do not 
confl ict with Easy-Start ES protective fu nctio ns. 

Cat. No. Descripti on 
Suffix 

07® 10 Data with Three CT's a nd 1 20 Volt Control Power 
Transformer 

08@ 10 DP-4000 with Three CT's 

If local codes or customer preference prohibit line voltage on door 
do not use this option. 

Plug-In Opti0rll<"its for Field Mounting@ 
Avai l able for customer m o u nt i n g  to exist i n g  Easy-Start U n its. 

Cat. No. 

KITESD@ 
KITESEal 
KITESE1@ 
KITESS 
KITESS1 
KITESS2 
KITESJ 
KITESJ1 
KITESJ2 
KITESU 

Opt i o n  Kit I nterface Board 
Extended Start-Time 
Extended Start-Time with L ight 
Smooth Stop 
Smooth Stop with L ight 
Smooth Stop with Two Lights 
Jam a n d/or U nderload 
Jam a n d/or U nderload with Jam Light 
Jam a n d/or U nderload with U nder load Light 
Shorted SCR Detector 

Control power transformer also supplies power to logic board approxi­
mately 50VA; rest is available for customer use. If a control power 
transformer option is not included, 120V 1 phase control power must be 
supplied from separate source for logic board. 
F2. F3, T, T2. T4, U and U1 options not available on ES045, ES070, or ES120 
open panel design or ES045 and ES070 NEMA 12 regular enclosure design. 

@ Starter must be oversized to handle the high starting current for the 
extended time. See application note on page 10 and curves on page 12. 
Requires large enclosure for ES045, ES070, or ES120. 
M ounting of more than one option kit requires Option Kit Interface Board. 
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Factory Modifications, Continued 

Circuit Breakers 
The circuit breakers offered with E asy-Start 
ES are l isted i n  the fol l owin g  table and 
s h o u ld be used with the corresponding 
Easy-Start ES model i n  the table.  

Easy-Start ES in large enclosure must be 
priced for circuit breaker modification. 

Table 4: Dimensions and Weights 
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Thermal-Magnetic Series C Breaker(j)1) 

Breaker Suffix Shunt Trip 
, 
Cutler-Hammer 

(Rating Plug Amps) I Suffix Series C 
I (If Required) Breaker Frame 

COl (30 Amp) N /A F03030 
c'' '  _______ ; C �02�( �6 �0 �m�p�)_,"

" 
• N /A ��_ ,t

F'-c0:--3c-:0c:c
60'C'� ___ +'��"'� __ -+-_

__ :
"
'��_'� _1 1--_, ____ ---\�C_03 (100 Amp) S10 J03250 MCM 

C04 (150Amp) S10 
C05 (200Amp) S10 
C06 (250Amp) S10 

C09 (300 Amp) S11 
I C10 (400 Amp) S11 

ES250-_EL C08 (250 Amp) I S11 """ 

250/300 
Amps I 

500 MCM 
1-----�-N

�
L---+-C

�
0-8- (250 Amp) S11� "0003400 

• C09 (300 Amp) S11 

� !C10{400Amp) .S11 I I 
ES260-- -N -L- -

+
-
C-0

�
8i250 Amp) ! S11-���-·

, , 

400 Amps "25OMCM (2) 
I • C09 (300 Amp) • S11 
• �. C10 (400 Amp) i S11 

[::=:� ,-=,� ���:��:r�Y ""-�MC3800 "--raOO Amps i 500 MCM (2) 

ES5��-_NL 
, 
Cll {�OO Amp) i 812 ___ --I _, ____ , _____ ,f _____ ---+ ______ ----" 

ES750-_NL i C12 (1200 Amp) I S1_3 ___ ----I NC31200 
ES950-_NL i C13 (1200 Amp) ,--'-S_13 ___ ---.J _______ __ � 

___ .......l ____ _ 

Approximate on ly. Not to be used for construction purposes. 

Height On.) Width (In.) I Line/Load 

Open 16 
Open 16 

.- Open 15 
Open 16 
Open 27 

ES180- NP@ Open 39 
ES180-_NC@ Open 48 
ES260- NP@ Open 39 
ES250- NC@ Open 

1
48 

ES560-_NP@ • Open 39 
ES750- I Open 145 

, ES950- • Open 78 �� ........ 
-ES180- NRCID Wall ,NEMA 1 .46.5 

ES260-=NR@ Wall 
I 

NEMA l 146.5 
ES560- NR@ Wall NEMA 1 146.5 
ES180-_NL@(1) Floor NEMA 1 90 
I ES260- _NL@C1i Floor N EMA 1 i 90 
ES560- NL�HZ; Floor NEMA 1 90 
ES750-_NL@@ I Floor NEMA 1 90 
ES950- NU§) - , Floor NEMA 1 90 

I NEMA 12 28.5 
NEMA 12 28.5 
NEMA 12 ,43.5 
NEMA 12 i 43.5 
NEMA 12 43.5 
NEMA 12 90 
N EMA 12 90 

19 
19 
14 
19 
14 

,26.75 
• 18.5 

26.75 

I �: i5 
30.75 
33.00 
31 

131 
31 

• 32 I� 32 
38 

11.5 
11.5 

8.3 
11.5 

8.3 
14 

9.5 
14 

9.5 
14 
17 

lugs@ 

#2 
33 #2 i -
33 1/0 
35 2/0 
60 .250 MCM 

112 500 MCM 
100 350 MCM 
137 500 MCM (2) 
320 600 MCM (4) 

21 

igg J,��g��� 
��_.....;' ��Il--. 6�� MC_M-,(-,4)

-+ 
______ 

220 ,250 MCM 15.5 
15.5 
15.5 

121 
21 
21 
21 
22.5 

232 500 MCM 
257 500 MCM (2) 

250 MCM 
500 MCM 
500 MCM (2) 
600 MCM (4) 
600 MCM (4) 

520 MCM (2) 12 
525 MCM (2) 12 

. 6 
6 

NEMA 12 90 ������_L�.'��_������ _ ___ .... �� ___ �� ___ ��5� 50� __ ��5�00�M�CM (2) 12 

For interrupting ratings and wire range 
terminals refer to Cat. 25-000. 
See application note on page 10 under circuit 
breakers. 

@ .In Cat. N o. is 4 for 208/230/460V models, 3 for 
380/415V models, 5 for 460/500/575V models. 

(4) Line lug sizes shown are for EaSY-Start ES lug. If 
circuit breaker option is ordered line connections 
will be made on circuit breaker. Wall mounted 
units arranged for top entry, bottom exit. 

October 1997 

M inimum clearance sides is minimum clearance 
required between adjacent units. 

For NEMA 1 enclosure this clearance should 
be provided between unit and sidewall also. 
For NEMA 12 enclosures the clearance 
between unit and sidewall is not required. 

M inimum clearance top and bottom is required 
for NEMA 12 models only. 
M inimum clearance required for open models 
will depend upon enclosure provided by others. 

@ Use non-isolated heat sinks. Heat is dissipated 
via the enclosure surfaces. 
MCC structure with 4" wire-way, could have 
cable entry/exit top or bottom. 

Ql) ES750 arranged for top entry and exit only. 
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Easy-Start ES Connection Diagrams 
.. �----� .. 

, T>1f<\\'05TATS&"ANCI"I::lJTS 

A"f'lYTor"':'COOlEOUNT50Nl'( 

1!PAMP MT'wS AND ",lYlE 

2 TIl'>/,S'OilWEA �:J"'NEcno .. 'S iW ,QUADE 

TRAN5fJ�MEfl 51-0W�J S COi\',ECEO cOR ':;::0'1 

II1FVII)I)TYC0l',.IPANY'V:JlT'V)'YMI' 

Easy-Start ES Power Connection With Options 

VOLHIEr£'lClP'Po'.s "'''''''£'''R'5 

CONNtCTEDWlHiONEcr 

TOPhAS£A& \lotTMETE� IS 

CON'F.CH"OTO!'HA.'>!;A&!l 

NOTES: iTHIS DRAWING SHOWS THE OPTION CONNECTIONSI 

1. Kl RELAY CHANGES STATUS ON A TRIP, 
2, WHEN H·O·A IS IN AUTO POSITION THE STARTER IS 

CONTROLLED BY REMOTE MAINTAINED CONTACT 
INPUT AT TB20·1 AND TB20-2. 

3, AFTER A TRIP IN HAND OR AUTO POSITION, THE H-O,A 
SELECTOR SWITCH MUST BE MOVED TO OFF POSITION 
BEFORE RESETTING THE STARTER. 

\ CD"TR:JcI'O-;\,ERT>1AN5"Ofl:MEASAI1E 

rA,TOflY\'i\REDAS "OLLCW5 

• FACTORY JUMPERS 2 

LOGIC BOARD TB1 

<1-110/120 CONTROL VOLTAGE INPUT 

�1��2¥2 
I 
14�� 3¥2 

L _ __ __ I 
Kll AUX. RELAY 
CONTACTS 

Easy-Start ES Control Connections Start-Stop Push buttons With Hand-Off·Auto Selector Switch 
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Application Considerations 
Installation 
A. Venti lated NEMA 1 enclos ures should be 

mounted so that e n o u g h  clearance is  
ava i l able for a ir  to enter and exit  the 
enclosure.  Specific clearance req u ire­
ments are s hown on d i m ensions table.  

B.  NEMA 1 2  enclosures s h o u ld be m o unted 
so that heat sink fins are vertica l .  For 
wa l l  mou nted u n its a m i n i m u m  c lear­
a nce of 6 i nches on top and bottom is 
req u ired. For NEMA 12 u n its without 
heat s i n ks cleara nces should be m a i n ­
t a i n e d  surro u n d i n g  t h e  enclosure. See 
Table 4. 

C. Open panel un its should  be m o u nted in 
a box so the tem perature i ns ide the box 
does n ot exceed 50·C (1 22°F). 

For s iz ing the enc losure the heat l oss in 
watts can be esti mated at 3 t imes the fu l l  
load current. 

EXAMPLE: For ES1 80-4NR the maxi m u m  
current rat ing i s  1 80 a m ps .  T h e  a p proxi­
m ate watts loss at maxi m u m  current 
ratin g  is 3 x 1 80 540 watts. 

For u n its with non isolated heat s in ks,  a l l  
the watt l oss m u st b e  diss i pated throu g h  
t h e  exposed box surfaces. 

For un its with isolated heat s inks; the 
heat s i n k  fin s  s h o u l d  be brought out i n  
open air thro u g h  a properly g asketed cut 
out in the enclosure. Approxim ately 50% 
watt loss is dissi pated through th e heat 
s i n ks and the rem a i n i n g  50% shoul d be 
dissipated thro u g h  the rema inder of the 
box surface, not counti n g  the heat  s i n k. 

Ambient Temperature 
Easy-Start ES i s  rated for 40°C ( 104°F) a mbi­
ent tem perature. For above 40°C derate by 
5% for every 5°C rise over 40°C up to 50°C 
( 1 22°F) m ax. 

EXAM PLE: ES1 80-4NR is  rated 1 80 Amps at 
40°C. For 50°C the rat ing would be 1 80 x .9 
= 1 62 Amps. 

Altitude 
Easy-Start is rated for 3300 ft. [ 1 000 
meters]. Use Derate Curve for derat ing 
above 3300 ft. 

Multi-Motor Operation 
Easy-Start ES can be used to control m u l­
t ip le  motors if the fol lowing condit ions are 
met: 

The current rati n g  of Easy-Start ES 
should be equ a l  to or greater than the 
total of i nd iv idua l  motor fu l l  load a m ps 
a n d  d i p  switches must be set for the 
c u m u lative f u l l  load amps of  the motors. 

Ind iv idual  motor overcurrent protection 
is  provided by others. 

Energy Saver circ u it s h o u l d  be turned 
OFF. 
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0 " '" 
LL 
2 '" 
� 

Q 

1.0 
o.g 
0.8 
0.7 
0.6 r 
0.5 L 
0.4 
0.3 
0.2 
0.1 500 

Conversion factor-multiply 
altitude in feet by 0.3048 
to obtain altitude in meters 

Altitude (M eters) 

Derate Curve For Altitude 

- T h e  m otors s h o u ld not be m ec h a n ical ly 
cou p led together, i . e .  two m otors on 
same shaft. 

NEC a n d  l oca l  code req u irement for 
i nd iv idua l  motor protection a n d  bra nch 
circ u it protection are m et. 

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

1 .  Position of current l i m it potenti ometer 
wh ich can be anywhere from 200-500% of 
the current rating set by the D I P  switches. 

2. Start t ime.  
3. Run t ime. 
4. Off t ime before next start. 

The fol lowin g  tables (Table 5 throug h  Table 
1 4) can be used for g u ida nce i n  frequent 
starting/sto pping a p p l ications .  These tables 
are based on the worst case condit ion of the 
control ler r u n n i n g  at the indicated startin g  
current d u r i n g  t h e  entire start t ime.  

The n u mber of starts per hour in  the tables 
is based on the current carrying capacity of 
the SCR's. If a h i g h  nu mber of m u lt ip le  
starts is used, the starter may tri p  due to 
the i nverse-t ime overload current protec­
t ion fu nction.  

I f  a tri p  s h o u ld occur, due to m u lt ip le  starts, 
it is advisable to wait a period of 1 0  min utes 
before restartin g  to avoid damage to the 
Easy-Start ES. 

The motor man ufacturer sh ould be con­
sulted about the effect of a high n umber of 
m u lt ip le starts on motor l ife. 

Zero off-t ime in the starts per hour tables 
i ndicates jog d uty. 

EXAMPLE: If an appl ication requ ires 1 start 
per minute, 60 starts per ho ur, for a 460V, 
50 HP, 70 Amp motor; the cycle t ime is  60 
seconds between starts. Ass u me a start 
t ime of 5 seconds, at a starti n g  current of 
500% (350 a m ps) is needed, with a n  off­
t ime between r u n  and start of 1 2  seconds, 
and a r u n  time of 43 seconds. 

The percent off-t ime is  therefore 1 2/60 x 1 00 
= 20%. We next look at the starts per hour 
tables o n  page 1 1  for a 70 a mp starter 
(ES070)G). We can see that the model  ES070 
can do o n l y  40 starts per hour at 350 a m p s  
with a start t ime of 5 secon ds and a n  off­
t ime of 20%. 

T herefore, we need to use the next larger 
size starter, (ES1 20) from the tables on 
pages 1 1  and 12 we can see that 80 starts 
per hour are a l l owed at a start ing current of 
360 a m ps with a start t ime of 5 seconds and 
a 20% off-time,  by u s i n g  the model  ES120. 
Easy-Start may tri p due to overcurrent if 
repeated starts at high current and l o n g  
startin g  t imes a r e  used. 

Starting Torque 
The reduced voltage a p p l ied to the motor 
results i n  red uced i nrush current and soft 
start. However, it red uces the starti n g  
torq ue of t h e  motor. T h e  relationshi p  i s  a s  
fol l ows: 

I Current<l!Red uced.Y9Itage ] " 
•. Current at F u l l  Voltage 

EXAM PLE: A 1 00 HP 1 800 RPM 460V 
NEMA B motor draws six t i m e  fu l l  load 
a m ps for start ing and starti ng torq ue is 
1 50% of fu l l  load torque. 

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

Start ing Torq ue _ . 300 1 x start ing torq u e  
a t  300% Current - 600 at 600% 
Limit  current 

1 /4 x 1 50% ful l  l oad torque 
37.5% ful l  load torque 

NEMA Design C & D Motors, Wound Rotor 
Motors 
These motors are used due to their h i g h  
start ing torq u e  character istics. When h i g h  
start ing currents a n d  h ig h  starti n g  torq ues 
are requ ired, the exte nded ti me current 
option m u st be s u p pl ied with an oversized 
u n it .  Consult the factory for app l ication 
consideratio ns. 

CD 70 amp rating used for example only. 
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Reversing Starters 
If al l  the l i m itatio n s  are u nderstood and 
accepted the Easy-Start ES can be used on 
l ine  side of a n  electro mechan ical  revers ing 
starter. T h e  operation should be to start the 
motor i n  forward or  reverse after a com­
plete stop. Pl ug revers ing Le. g o i n g  from 
forward to reverse directly w i l l  damage the 
starter. It  is reco mmended t h at enough t ime 
delay be bui lt  into the revers ing starter 
circuit (by others) to prevent restarting until 
the motor has come to compl ete stop. 

WYE Delta (Six Lead) Motors 
These s h o u ld be con n ected in Delta and can 
then be started with Easy-Start ES. 

Part Winding Motors 
Part winding motors are started by a pplying 
f u l l  voltage to part of the winding and after 
a t ime delay fu l l  voltage is a p p l i ed to the 
rem a i ning winding.  

For part winding motors the Easy-Start ES 
can be used by connecti ng the two wind­
ings in parallel.  

2-Speed Motors 
If a l l  the l i m itati ons are u nderstood a n d  
accepted Easy-Start E S  m ay b e  used on the 
l i ne side of a n  electrom ec h a n ical  2-speed 
motor starter, but will provide soft start 
only if the m otor is started in either speed 
from complete stop. The ramp (soft start) 
can be o pt i m ized for o n e  speed on ly. 

Going directly from low speed to h i g h  
speed o r  h i g h  speed t o  low speed would 
not give smooth tra nsition and m ay cause a 
current surge. It is recom m ended that 
enough time delay be built into the 2-speed 
starter circuit  (by others) to prevent chang­
i n g  speeds without com i ng to fu l l  stop. 

It should be checked with the m otor m a n u­
facturer if the m otor will deve l o p  e n o u g h  
start ing torq u e  t o  start the load from stand­
sti ll in both low and h i g h  speed with a 
reduced voltage start. 

Capacitors 
Power factor correctio n  capacitors should 
not be con nected between load side of 
Easy-Start ES and the motor. This w i l l  
cause d a m a g e  to t h e  starter. 

Refer to factory for software availability to run a 
specific program to aid in Easy-Start ES selection. 

Due to harmonics ca pacitors w i l l  h ave a 
h igher temperature rise, and there is a r isk 
of reso n a n ce. This  situation can be m i n i­
m i zed by the following:  

I f  a co ntactor is  used to switch capacitors 
it should have a t ime delay b u i lt in  the 
circuit so that the contactor closes after 
the Easy-Start has ram ped up to fu l l  
Voltage. 

The capacitors should be mou nted as far 
upstream from the sol id state starter as 
possible. 

If ca pacitors m u st be used they m u st be 
connected on the l i n e  side of Easy-Start ES 
with at least 10 feet of cable between starter 
and the capacitors. 

Starting Time 
Easy-Start ES is rated for m a xi m u m  current 
l i m it for 20 seconds. For longer starting 
t ime the rat ing curves o n  page 12 should be 
used a n d  the extended start t i m e  o pt ion 
m u st be purchased. M a x im u m  start t i me 
using th is  o ption i s  12 m i n utes. T h is option 
i n h ibits the Inverse-Time Current Tr ip  dur­
ing the extended start t ime. 

Consult Motor Manufacturer for Effect of 
Longer Starting Time on Motor Life. 
If we have a 150 HP, 180A F LA motor which 
is dri v i n g  a load with 120 second start t ime 
a nd if the current l i m it i s  set for 500%. 

The m a x i m u m  current draw is 180 x 5 = 900 
a m p; u s i n g  the NEMA 1 Curves on page 12 
we see that ES 180-4NR w i l l  take 900A for 40 
seconds. So we wi l l  have to go to a h igher 
rated model ES260-4NR. Using the same 
curves we see ES260-4NR wil l  h a ndle 900 
a m ps for almost 200 seconds. So ES260-
4NR with extended start time option can be 
used for th is  appl icat ion. 

Circuit Breakers 
Easy-Start ES h a s  500% current l i m it for 20 
seconds. The u pstream circuit  breakers or  
protective devices should be sized so they 
can h a ndle the m ax i m u m  current for 20 
seconds or l onger if extended start t imes 
are req u ired. 

Automatic Reset 
Due to power o utage ride thro u g h  capabil­
ity Easy-Start ES can n ot be wired for a uto­
matic reset after a trip. A m a n u a l  reset 
pushbutton m u st always be used as shown 
on con nectio n  d iagrams. 

Software Programs Available for Help in 
Application Considerationw 
.. M otr a m p  

Calculates starti n g  t ime o f  i nductio n  
motors accordi n g  to load ch aracteristics 
and a ids in selection of Easy-Start ES 
M odel size. 

* Starts 
Calculates n u mber of starts per hour 
perm issible with selected Easy-Start ES 
m odel.  Takes duty cycl e  a nd current l i m it 
values into considerat ion.  

NEMA 4 
Calcu l ates enclosure size accordi n g  to the 
heat dissipation of the Easy-Start ES 
model selected. Note full l oad current 
ambient temperature a n d  n umber of 
enclosure surfaces exposed to open air 
are taken i nto consideratio n .  

Table 5 
�1

,
I\IUmber ES045 I Starts Per Hour 

I Curro • Starting Start J>ercent Off-Time 
'Lim. : Current Time 0% i 10% ! 20% I 30% 

ACAmps Sec. 

Table 6 

113 2 +--:--+---c-----c� 
5 

10 
20 
2 
5 

10 
i iil 16 

2 100 
5 40 

10 20 ....... -+. 30 ! 40 
20 10 16 20 

80 120 

50 
24 

: 180 

Model Number ES070 : Starts Per Hour 
Curro I Starting I' Start !pm;;;rt��­
Lim. I Current : Time • 0% 10% 20%130% 
250% rt

mps Lr�mf1!�m �;� I ��� : :� 
: : 10 40 : 6� 70 80 

300% i 210 1 2� I 1�� 2�� ' �� 3;� 
! �5 40 60 100 120 

40 60 
20 ····r-30 J' r;�

2
� �� 

400% :280 ,2 6-0-+:-1- 2-0 -+�---1�'''''''-i 160 200 

500% 350 

I 5 30 40 
1 10 12 20 

60 
30 

80 
40 

: 20 4 8 16 20 
2 40 80 120 140 

i 5 12 24 40 60 
: 10 4 8 16 20 
20��"-"""�"�4�1"�8='��1�2"� 
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Table 7 

360 
r-::-.... ----t--=---t� cc-+c:cc::--+ 150 

70 
30 

Table 8 
: Model Nul1lber ES180 � arts per Hour

_
J 

i Curro Starting 'Start I Percent Off-Time i l im. Current : Time ,
'
0% 100/� ' 

20%�%i 
: AC Amps Sec. i ' 

,250% 450 .... _3 ! 10�= 300 
5 40 

240 300% 540 
100 

Table 10 
i Model Number ES260 Starts Per Hour 

�·�rr. Starting Start ··P �er �ce�n�t�Off- :ri �m �e--·-··· 

I Urn �.:'.. �::::. "" i"" r,:% ; ,,% 

250% +-6=-=5ccO--'---t"--::---r1:C20=- : 180 240 300 
,5 40' 60 '100j120 
!iO.... 20 30 50 60 
i 20 10 15 25 30 

300% 780 Lf-t � O i 120 160 220 cl=i 3C-
1�=--:--::5:-:C0-+ ' 

.. �� j : 
20 : 8 

4000/.1' 1040 r
, 
2 -�-+---c:c=--I--c-:.....--+ __ c-::--l 

'5 ! 20 
Go : 8 , �� 2-0 -+---+----:---t-.....---'----------1 

500% 

Table 13 
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Table 11 

I Model Number ES360 Starts Per Hour 
, Curr. i Starting i Start : Percent Off-Time • Lim. ! Current I Time n>%! -

1
-001o 1 20% Tii)% 

, IACAmps . Sec. I . , 
!250% : 900 L2-1
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2 '11:20 '

.

2

. 

00 :CC30=-=0---t'
:
i-:4-:COO 

i ' �60 100 i 120 L! :10 ' 30 �60� 
: 300% \ 1080 ��.. i 1�� il�� : 2��=tJ§ 

,5 '40 �0---l�1� 
I, ,10 

.... 
1 20 30' 4thlt' 60 

120"1 20J .. '

, 
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..... 

· 

!400% i 1440 -TH �� : 100 : 140 180 

• I 15 �� �50' : 60 
, . 10 ,15 20' 25 30 ! '2 �0--' -'8 1--:""'---:--1-:-:2 
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Table 14 
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Table 15 
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NEMA-1 Current vs. Time Ratings 
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Standard Specification 

Description 
The Solid State Reduced Voltage Starter 
shal l  be U L  and C-UL listed a n d  consist of a 
power section and a one piece printed 
circuit logic board as specified h ereinafter. 

The power section shal l  be rated for the 
given a mperes, volts, three phase, 50/60 
Hertz. It shal l  c onsist of three (3) sets of back­
to-back silicon controlled rectifiers (SCR's). 

The power section s h a l l  have surge sup­
pressors across the SCR's rated 1 0% above 
rated and not less than 300 joules for start­
ers 250 h p  a nd u p. They s h a l l  be meta l 
oxide varistor (MOV) type. 

Resistor/Capacitor sn ubber networks sha l l  
be used to prevent false firing of  SCR's d u e  
to dv/dt c h aracteristics o f  the e l ectrica l  
system. 

When fan s  are used, thermal sensors sha l l  
be instal led on the heat sink to trip the 
co ntrol protective logic if  there is a n  over­
temperature condition. Therm a l  sensors 
sha l l  be rated gonc maxi m u m .  

SCR's s h a l l  be rated with peak inverse 
voltage at least 2.5 times rated line-to-line 
voltage. 

The one piece logic board s h a l l  be mou nted 
for easy testing ,  service and repl ace ment. 
Three-phase c urrent sensing is required. 

The l ogic board s h a l l  use quick discon nect, 
p lug-in connectors for c urrent tra nsformer 
in puts, line a nd l o ad voltag e  in puts and 
SCR g ate firin g  output circuits. The logic 
board shall be identica l  throu g h  a l l  ampere 
ratings with DIP (Dual  I n line Package) 
switches to set up various a m pere ratings. 

All user interface wiring s h a l l  c o n n ect to a 
common barriered terminal strip rated 1 000 
volts or greater. 

The logic board sha l l  include as a minimu m :  
5-cycle, three-p hase power interruption 
ride-thro u g h .  
6-cycle delay sto p.  
Sing le-phase protection.  
U ndervoltage protectio n .  
Short circuit "electronic fuse"overcurrent 
protection .  Trip time sha l l  not exceed 
1 cycle or 1 6  mil liseconds. 
I n verse time overcurrent protection. 
Heat sink overtemperature protection for 
fan failure. 
Auxiliary trip circuitry. 
Gate firing circuit l ockout protection o n  
trip. 
1 00%-1 20% fu l l  load running current trip 
adjustment. 
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200%-500% current limit adjustment. 
1 -40 seco nd voltage or current ra m p  
(switch selectable). 
20-90% initial voltage step or 100 to 200% 
initial current step adjustm ent. 
The ca pability to h a ndle the fo l lowing 
c o ntrol sc hemes: 
1 )  3-wire control ,  mome ntary contact, 

manual  reset co ntrol logic .  
2) 2-wire co ntrol ,  maintained c o ntact, 

m a n ua l  reset control logic. 
Green run light emittin g  diode (LED). 
Green end o f  ram p  LED. 
Red phase rotation incorrect LED. 
Red u ndervoltage trip LED. 
Red phase current unbala nce LED. 
Red overcurrent trip LED. 
Red ph ase l oss trip LED. 
Red c urrent limit LED. 
Minimum voltage adjustment. 
Maxim um voltage adjustm ent. 
Voltage stability adjustment. 

The l ogic board shal l  incl ude, a s  sta ndard, 
a n  e nergy savings circuit which co nsists of 
current and motor slip sensing circuitry that 
continu ally monitor m otor load and regu­
late motor voltag e  to minimize motor kwh 
energy co nsu m ption .  

T h e  customer interface circuitry sha l l  
inc lude rel ay l ogic interface ca pability 
fu nctions. 

Tripped functions s h a l l  be designed to be 
c leared by interrupting customer control 
power from the solid state logic board. The 
three-phase line voltag e  must be inter­
r u pted to c lean phase rotation trip f u n ction, 
and ph ase l oss fun ction .  The logic board 
soldering sha l l  be treated with a co nforma l  
protective coating system. 

The solid state logic sha l l  be phase se nsi­
tive, and s h a l l  in hibit starting, on incorrect 
rotatio n.  I m proper ph ase rotation sha l l  be 
indicated on status p a n e l  and logic board of 
starter. 

A transparent cover s h a l l  be mou nted 
above the logic board to provide (a) a n  
insul ating safety barrier a nd (b) silk­
screened with information to aid in startin g  
and set-u p  of DIP Switches. Identified holes 
wil l  be located above adjustment pots so 
that screwdriver adjustments can be made 
without re movin g  the transparent cover. 

Options that require a uxiliary logic boards 
such as shorted SCR detection, smooth 
stop, jam protection, u nderload protection, 
extended start time, and relay output con­
tacts sh a l l  be desig ned for factory m o u ntin g  
a n d  wirin g  or for field mounting kits after 
instal lation of basic u nit, inside the original  
enclosure. 

Two gro u nd lugs s h a l l  be furnished, one for 
line side and o n e  for load side ground 
con nections. 

Power terminations s h a l l  co nsist of 
pressure type terminals for top or bottom 
entra nce. 

Door Devices - Enclosure Construction 
Al l enc losures shal l  be not less than 
16-ga u g e  steel .  NEMA 12 enclosures sha l l  
b e  o f  welded construction with g asketed 
heat sink a nd doors. 

Doors shal l  include plastic device holders 
for mountin g  up to eigh t  operator devices. 
Factory-mou nted o perator devices sha l l  be 
factory wired. 

O perating h a ndle of disconnect, when s u p­
plied, shal l  a lways remain connected to the 
breaker or switch .  The operating handle 
shal l  n ot be mou nted on the door of the 
enclosure, but on the controller for safe 
"stand-aside" operation. Position of operat­
ing handle wil l  indicate ON, Off or Tripped 
co ndition of switch or circuit breaker to 
incl ude provision for padlock in Off position. 

I nterlock provisions s h a l l  prevent u nautho­
rized opening or c l osin g  of the starter door 
with the disc o n nect in the On position .  

The structure when floor- m o u nted s h a l l  be 
provided with adequate liftin g  mea ns and 
s h a l l  be capable of being ro l led or l ifted into 
installation position and bolted to the floor. 

Adequate conduit space sha l l  be provided 
to meet the NEC requirem ents. 

A door mou nted status p a n e l  will be pro­
vided with LED's (which duplicate the logic 
board LED's) to indicate: 

R u n  
End o f  ramp 
Current limit 
Phase rotation 
Phase loss 
U ndervoltage 
Current u nbal a n ce 
Current trip 
Overtem perature (Not on logic board) 
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Technical Assistance/Solid State Starter 
Startup 

I. 

II. 

Why Use this Service 
D ue to the difference between Solid 
State Starters and other means of 
reduced v oltage sta rting,  Cutler-Ham mer 
recog nizes that users or the user's 
agents m ay not be familia r with the new 
tech no logy. There a re a few adjustments 
and operation a l  checks u nique to Solid 
State Starters which make them m o re 
flexible in range a nd versatile in 
a p plication.  These adjustments, though 
not difficult  to  make, a re critical to  the 
overa l l  performance of the starter. A 
non-opti m u m  adjustment a n d  difficu lties 
in schedul ing m an-power m ay cause 
start u p  and project delays. 

Description 
To hel p users avoid these situatio ns, 
Cutler-Ham mer recommends a special 
start u p  serviceCD for a l l  solid state 
starters, consisting of the fol lowing 
tech nical  assistance (Refer to Service 
Policy SA 1 1 423 for additional  details); 

Refer to factory for pricing and scheduling 
pa rameters. 

1'.:.1'-N 

1 .  Electrica l  and mechan ic a l  inspection 
of the Starter after it is i nstal led and 
wired per the Starter drawings. 

2. Final  application rel ated adjustments 
of the standard features such as DIP 
switch setting for motor a m peres, 
c urrent trip, starti n g  voltage, current 
limit, energy saver, p lus a n  o pera-
tio nal  check of starting, sto pping, 
interlocking and seq uencing all  per 
the Starter I n struction M a n u a l  a n d  
drawings. 

3. Operational  check and adj u stment for 
standard pu rchased o ptions such as 
extended sta rt time, sm ooth stop, 
j a m  and u nderload. 

4. Checkout of spare parts if p u rchased 
and available du ring startu p. 

5. Formal report and record listin g  
(a) eq uipment a s  fo u nd, (b) tec h nical 
assistance rendered, (c) fin a l  
contro l ler settings, a n d  (d) fina l  
recommendations to user. 

6. Sta rtup Service is p rovided o n  a per 
u nit basis by Cutler- H a m mer 
q u alified start u p  engineers. 

7. P u rch ase of sta rt u p  service a l l ows the 
p u rc hase of extended warranty 
coverage at favorable pricin g .  T h e  
extended warranty must b e  p u chased 
prior to starter ship ment. 

III. Cutler-Hammer Can Also Provide the 
Following Additional Technical 
Assistance 

1. Pre-startup 
Recom mendations on spare parts, 
if not p u rchased with the o rigina l  
equipment .  

Eq uipment inspection on receivin g. 

Recommendations fo r storage and 
insta l lation, inc l uding environ-
ments, checks and wiring practices. 

2. Post-startup 
Standby service after equipment is 
o perating.  

On-site training in maintenance and 
troubleshooti n g .  

Periodic site visits t o  assist i n  
resolving q uestions, performa nce 
and m aintena n ce .  

Preventive maintena nce programs. 
.� 
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Cutler-Hammer 
110 Douglas Road East 
Oldsmar, Florida, U.S.A. 34677 

Printed in U.S.A. 
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Easy-Start 120 is the i ndustry's most com­
plete l ine of sol id state reduced voltage 
motor starters. It includes features like Digi­
tal Fir ing Circuit, Current Ramp, 5 Cycle 
Ride Thru Capabil ity, and 6 Cycle Delayed 
Stop. 

Easy-Start 1 20 m odels are U .L. and CSA 
l isted. 

Easy-Start 120 controls the voltage/current 
a p p lied to the induction motor by phasing 
back the power semiconductors thru e lec­
tronic logic. It provides a smooth stepless 
start and can be used with standard 3-p hase 
i nductio n  motors. 

Six t ime proven s i l ico n  control led rectifiers 
(SCR's) a lso cal led thyristors are used in a l l  
models. 
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Easy-Start 120 Status and Diagnostic Panel 

WARNING : This literature is a general 
description of the equipment only. For 
proper instal l ation, operation and mainte­
nance of the equipment, consult the I nstruc­
tion Manual.  This should not be con sidered 
a l l  inclusive. I mp roperly installing and main­
taining these products can result in death or 
serious personal injury. Before attempting 
instal lation or maintenance, read and under­
stand a l l  instruction a l  materials related to 
the product. If further information is 
required, you should consult Westinghouse 
Electric Co rporation .  

Sale o f  the product discussed i n  this litera­
ture is su bject to terms and conditions out­
lined in appropriate Westinghouse Electric 
Corporation selling po licies. The sole sou rce 
governing the rights and remedies of any 
purchaser of this equipment is the relevant 
Westing house sel ling policy. 

NO WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING WARRANTIES OF FITNESS FOR 
A PARTICULAR PURPOSE OR MERCHANTA­
BILITY, OR WARRANTIES ARISING FROM 
COURSE OF DEALING OR USAGE OF 
TRADE, ARE MADE REGARDING THE 
I NFORMATION, RECOMMENDATIONS AND 
DESCRIPTIONS CONTAINED HEREIN. In  no 
event will Westinghouse be responsible to 
the purchaser or user in contract, in tort 
(including negligence). strict liability or oth­
erwise for any specia l,  indirect, incidental or 
consequential damage or loss whatsoever, 
including but not limited to damage or  loss 
of use of equipment, plant or power system, 
cost of capital,  loss of power, additio nal 
expenses in the use of existing power facili­
ties, or claims against the p u rchaser or user 
by its customers reSUlting fro m the use of 
the information, recommendations a nd 
descriptions contained herein. 

Line A 

Line B 

Line C 

Control 
Power 

Reset 
Control 
Logic 
& 
Protection 

Typical Solid State Reduced Voltage Starter Schematic 

Aux. Trip 
Remote Contact 

Easy-Start 120 Block Diagram 

Lme 

Motor 
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Features 
U L  IistedG) 
CSA listed CD 

Status and diagnostic LED's on door 

Hig her current limit 

Two modes of starting 

6-SCR power section 

Digital firing circuit 

Current calibration DIP switches 
Common logic board 
M u ltiple voltage rating 

Six cycle delayed stop 

Ride thru 

More protection.  Many new protective fea­
tures have been incorporated. 

Energy savings 

Hig h line voltag e  control 

Alarm Contact and Start Contacts 

Continuous 1 20% rating 

(j) ES950 Models have not been su bmitted for UL or CSA 

Approval.  
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What Are 
... Underwriter Laboratories Listin g  
. Canadian Standards Association 

. Door mou nted LED's for ru n ,  end of ramp, 
current limit, phase rotation, phase loss, 
u ndervoltage, current u nbalance, current 
trip and over temperature (for fan cooled 
units 

500% current limit for 20 sec on a l l  
models 
Adjustable 200-500% 

Voltage ra m p  starting 
Current ramp starting 

Each leg has 2-SCR's 
SCR PIV ( peak inverse Voltage) :  
208 to 460V SCR - 1 200 PIV 
575V SCR 1 500V PIV 

Digital trigger is u sed for firing 

Each model covers a wide ra nge of motor 
fu l l  load amps 
Can be ca librated to specific motor amps 
by DIP switc hes 
Each model suitable for multiple line 
voltages 
Common logic board for each m u ltiple 

model for a l l  

SCR's phase back the motor voltage in 
about six cycles after stop command is 

ride thru 

Phase reversal protection 
Current u nba lance protection 
Most protective features have LED indica­
tion and al arm relay 
See Table 1 for complete list of protective 
features. 
Fu l l  time class 20 inverse time overcurrent 
protection . 
Built in time 

Reduces voltage a pplied to the motor if 
the motor is u nderloaded. 

., Product differentiation 
I ncreased user comfort with solid state 
Reduced downtime 
I n creased productivity 

Settin g  can be tailored to specific 
a p plication 
Higher limit can be set for hard to start 
loads 

.. Voltage ra m p  starting is good for m ost 
a p plication s  
Current r a m p  starting i s  preferred for hig h 
inertia and long acceleration loads and 
where limiting the inrush current is  prime 
con sideration. 

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

Digital trigger output provides m ore bal­
anced voltage to m otor. 

trigg er responds faster to rapidly 
loads. 

. Reduced distributor inventory 
; I ncreased user/OEM flexibility 

Reduced spare parts inventory 
460/500/575V Models cover the need of 
1 500 PIV SCR's in 460V a p plicatio ns 
High-Low jum per o n  logic board provides 
c loser matching of motor and starter volt-

Minimizes high voltage from building u p  
across SCR's o n  high in ertia o r  over haul ­

load. 

Minimizes nuisance 

I n creased user confidence in so lid state 
control 
Reduced downtime 

. Increased productivity 

Minimize n uisance 

Reduced power costs 

Can be defeated if desi red . 
..... �����- -� � -��- -- - ����� -- �--- -��-- .. � 

With energy saver circuit on,  the Easy­
Start 1 20 wil l  limit the voltage applied to 
the motor to controller's rated voltage 
under hig h- line conditio ns.  I ncoming volt­
age should be within the Easy-Start's 1 20 

Auxiliary - o n e  isol ated form 'C' contact 
rated 5 a m ps 1 20 Vac. Changes state on 
start. 
Alarm one non isolated 1 20 Vac N.O. 
contact rated 1 

Overload capability 
20 seconds 500% 
30 seconds - 350% 
Continuous - 1 20% 

The above overload ratings are percent­
age of Easy-Start 1 20 base current rating 

• Reduces power costs in insta l lation with 
hig h line voltage which are c o m m o n  i n  
off-peak h ours. 

Remote status or trip indication 

Can be applied on 1 . 1 5  service factor 
motors without derati n g .  
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Table 1 :  Easy-Start 1 20 Protective Functions 
Fu nction 

Inverse-Time Overcurrent 
Trip 

Phase Loss 

U nder Voltage 

Current U nbal a n ce 

Phase Rotation 

Instantaneous Trip 

Six Cycle Delayed Stop 

S Cycle Power O utage Ride 
Thru 

See t ime current curve Class 20 
protection.  

Tri ps on phase loss after a nomina l  
O . S  sec. delay to  m i n i mize n u i sance 
trip p i n g  

Tri ps w h e n  voltage reaches 7S%. 
after a nomina l  2 sec. delay to 
m i n i m ize nuisance tr i pping 

Trips o n  20% unbalance fro m 
average 

I n hibits starti ng u n less incoming 
l ine voltage i s  i n  A-B-C phase 
rotation 

Trips at 900% current in one cycle 
or less 

SCR's are phased off for a p prox. 6 
cycles after stop command to m i n i-
m ize voltage build up at load ter­
mina ls  whi le  stopping h i g h  inertia 
loads. 

Easy-Start 1 20 wil l  not trip if power 
outage lasts S cycles or less. This 
m i n i m izes n u isance trips due to 
util ity switch ing 

Over Tem p erature 3-Thermostats, one in each leg trip 
the u n it on over tem perature. Pro­
vided on fan cooled u nits only to 
protect aga inst fan fai l ure 

Current L imit Adju stable 200-S00% effective dur­
i n g  starting only.  

Transient Voltage Su pression Three MOV's (Metal Oxide Varis­
tors) are provided 

OV/OT Protection 

Fau lt Withstand Rati ngs 

R-C sn ubber n etworks are provided 

U L  Tested for 3'/2 cycles 
1 0,000 Amps:  ES1 20, ES1 80 
1 8,000 Amps: ES260 
30,000 Amps: ESS60, ES7S0 

Note: After trip the Easy-Start 120 should be reset by pressing reset push 
button (optional). Automatic reset is not recommended. 

Table 2: Easy-Start 120 Standard Conditions for Application 
Humidity :  20%-9S% non condensing,  non corrosive 

Altitude: To 3000 feet ( 1 000 meters) 

Ambient tem perature operations:  
storage:  - 40°C to + 6SoC 

20°C to + 40°C (enclosed) 
20nc to + sonc (open )  

AC co ntrol voltage 1 20V single phase SO/60 H z  (approx. SOYA 
requ i red) suppl ied external ly by others or by o ptional  control 
power transformer. 

AC l i n e  voltage 208, 230, 380, 4 1 S, 460, SOO or S7SV + 1 0- 1 S% 
3 p hase SO/60 Hz 

(i) In voltage ramp mode initial voltage applied is as selected by initial step 
adjustment and is increased till 100% voltage is applied over a period of 
time selected by ramp time adjustment. In current ramp mode initial cur­
rent drawn is as selected by initial step adjustment and is increased up to 
the current l imit adjustment setting over a period of time selected by ramp 
time adjustment. 

Table 3: Easy-Start 120 Adjustments 
Adjustment Range 

Ramp ModeCD Voltage R a m p  
Current R a m p  

Initial Step 
- Voltage R a m p  20-90% 
- Current R a m p  1 00-200% 

R a m p  Time 1 -40 seconds 

Current Lim it 200-S00% 

Current Trip 1 00-1 20% 

Current Calibratio n  DIP 1 S% to 1 00% of 
Switches 

Energy Saver Circuit 

Voltage Ratin g  Pl ug 

Voltage J u mper 

� 
co 
(j) 
u (5 
� 

10000 

5000 

1 000 

500 

-2 1 00 
c: 
o 
'-' 
!l) 

U) 50 

Q) 
E 
i= 
.9-
� 

1 0  

i 

F f= r---f-
r---
f-
r---

F= f= f-

current rating 

O n/off 

230 or 460V 
380 or 4 1 SV 
SOO or S7SV 

"High "  - "Low" 

-: r--

Approx. 
Factory Settingl 
Comments 

Voltage Ramp (OS3-1 
Ope n )  to change to 
current ramp close 
DS3-1 

SO% 
1 S0% 

20 sec. 

4S0% 

1 00% 

Set in field for motor 
f u l l  load a m ps 

O n :  DS3-2 open. 
To disable energy 

i 

savings close OS3-2 

2 p l u g s  suppl ied 
insta l l  one i n  f ield 

"High" 
I nstal l  i n  "Low" when 
u si n g  208/230/460V 
models on 208V. 
460/S00/S7SV models 
o n  460V 

Enclosure 
Ambient 
40"C 
Current 
Trip Setting 

Enclosure 
Ambient 
25'C 
Current 
Trip Setting 

6 .8 1 2 3 4 5 6 8 1 0  20 

M ultiples of DIP Switch Setting 

Overload Time - Current Cha racter i stic s 
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SCR and Non-Isolated Heat Sink (Stack Assembly) 

Easy-Start 1 20 Catalog Numbers and 
Ratings 

• Easy-Sta rt 1 20 is offered in two types of 
SeR's and Heat S i n k  combinations 

- Non-isolated heat sinks and hockey 
puck SeA's. These a re offered in open 
panel construction and i n  N E MA 1 
enclosures. 

- Isolated heat s i n ks and brick type SeR's 
These a re offered in open panel con­
struction and i n  NEMA 1 2  enclosures. 

" For mounting open panel un its i n  box 
suppl ied by others refer to appl ication 
considerations section 

>!i N o m i n a l  H P  or  KW ratings are l i sted for 
reference o n ly. Easy-Start 1 20 should be 
sized for the motor nameplate Fu l l  Load 
Amps a n d  appl ication considerations. 
(See page 1 0. )  

<1\ For pricing and ava i labi l ity refer t o  Price 
List 8650. 

May 1993 

Descri ptive B u l let i n  

8650 

Page 5 

Easy-Start 1 20 Solid State Reduced Voltage Motor Starter 

SCR 
"Hockey 
Puck type" 

Heat Sink 
Assembly 
mounted 
within 
Starter 
enclosure. 

SCR 
"Brick type" 

Dual SCR "Brick" and Isolated Heat Sink 

.. N o m i n a l  HP ratings a re l i sted for reference only. The Easy-Start 1 20 should be sized 
dependi n g  on the motor ful l- load a m ps. Fo r exa mple,  an ES 1 80 has a base rating of 1 80 
ful l  load a m ps. 

Unit AMP Ratings Nominal  Ho rsepower o r  KW 

HP H P  KW HP KW HP 
NEMA 1 2  M i n .  Base Max.cD 208V 230V 380/4 1 5 V  460V 500V 575V 

ES045C1J 7 45 54 5- 1 0  5 - 1 5  4 - 2 2  5 - 30 4- 30 7- 40 
ES070C1J 1 0  70 84 1 5- 20 20- 25 30- 37 40- 50 37- 45 50- 60 
E S 1 20 C1J  1 8  1 20 1 44 25- 40 30- 40 45- 55 60-100 55- 75 75-100 
ES250 36 250 300 40- 75 50-100 75-1 1 0  1 50-200 90-1 60 200-250 
ES360 51 360 432 75-1 00 1 00- 1 50 1 1 0-200 200-300 200-250 250·300 
ES500 7 1  500 600 1 00-1 50 1 2 5-200 200-250 250-400 300·355 300-500 

NEMA 1 
ES180 26 1 80 2 1 6  40- 60 40- 75 75- 90 75-150 55-1 1 0  1 00- 1 50 
ES260 38 260 3 1 2  60- 7 5  75- 1 00 1 1 0  1 50-200 1 60 200-250 
ES560 80 560 672 1 00-200 1 25-200 1 60-230 250-450 200-400 300-500 
ES750 1 07 750 900 250-300 250-300 355-400 500-600 450-500 600-750 
ES950 1 35 950 1 1 40 350-400 300-350 450 600-750 600 800·900 

CD Max. rating is 1 .2x base rating due to 1 20% continuous capabi lity. 
® Util izes isolated heat sinks. 
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Factory Modifications 
The following items are available as factory modifications. 

Cat. No. Description 
Suffix 

Devices - Door Mounted and Wired 
A Start (Green), Stop (Red), Reset (Gray) Pushbuttons 

B Ha nd-Off-Auto (Gray) Selector Switch & Reset (Gray) 
Pushbutton. With selector switch in h a nd position the 
starter is controlled by start-stop pushbuttons. In auto 
p osition the starter is controlled by a remote m a intained 
contact input. 

A2 Start (Green), Stop ( Red)' Reset (Gray) Push buttons and 
Ha nd-Off-Auto (Gray) Selector Switch.  

R 

L5 

L6 

L4 

Reset (Gray) pus hbutton 

"Power O n "  red push to test pilot light 

"Run" green push to test pilot light 

"Trip" amber push to test pilot l ig ht 
----...... � .... -� 

Cat. No. Description 
Suffix 
--� ..... ---- .. ... _- - - _  ..... ----

Logic Board Plug-In OptiC)ns, ( Continue_ d..c.l __ ____ _ 
J .. Jam/Underload 

When a specific motor load is definable, Jam protec­
tion will e nable the starter to trip out immediately 
when the motor load rises above a specific set point. 
U nderload is similar to Jam except the starter wil l trip 
when the motor load drops below a specific set point. 

J1 " Same a s  J with Jam Door light 

J2 Same as J with U nderload Door lig ht 

Instruments 
F2 Ammeter, Single Phase, Door Mounted, with CT 

F3 

H 

G2 

Ammeter, Single Phase, Door Mounted, with 3 Position 
Selector Switch and 3 CT's 

Elapsed Time Meter Door Mou nted 

Voltmeter, Single Phase, Door Mou nted ( No PT 
Furnished) 

Control Devices ___ _ ...... ___ ._ __. _ _ G3 Voltmeter, Single Phase,  Door Mou nted with 3 Position 
Selector Switch ( No PT's Furnish ed) T 

T2 

T4 

Y 

Y2 

Y3 

U ®  

1 50VA Control Power TransformerCD with 2 fuses o n  
secondary. 
This is a m u lti-voltage transformer. The primary can be 
connected for 208, 230, 380, 41 5, 460, 500, 575 volts. 
Secondary voltage is between 1 1 0- 1 20 volts depending 
upon primary voltage. The transformer is factory wired 
as fol l ows: 
2 08i230/460V models are wired for 460V 
380/41 5V m odels are wired for 380V 
460/500/575V models are wired for 575V 

For other incoming l ine voltages the tra nsformer must 
be rewired in field. 

Same as T except 300VACD 

Same as T except 500VACD ( M odels 1 80A and above 
only) 

Au xiliary R u n  Relay. 2 NO 2 NC contacts. Relay coil is 
rated 1 1 0- 1 20V AC and is prewired to the C.P. trans-
former. Relay is initiated from start command. Wiring to 
relay contacts is to be done directly on the relay. 

Time Delay Run Relay: R u n ning contacts will delay en er­
gization upon a R u n  command.1 0sec/1 0 min 
progra m mable. 

Auxiliary Relay, 2NO 2NC contacts. Relay coil is rated 
1 1 0- 1 20V AC. Wiring to contacts a nd to relay coil is by 
customer. 

Sh orted SCR Detector: 4 LED's are provided. Shorted 
SCR LED comes on and a relay is energized. 1 NO and 1 
NC contact can be u sed for indication, alarm, or trip 
functions. 

U 1  ® Same a s  U with Red Door 

Logic Board �,!tJg-ln Opti0Il!..(Factory lIIIC)unted) 
E @  Extended Start-Time ( u p  to 1 2  minutes) 

El @ ' Extended Start-Time With Door Lig ht 

S Smooth Stop ( 1 -30 seconds adjustable)  

S1  Sm ooth Stop With Door Light 

S2 S mooth Stop With Two Door Lights (Ramp-up and 
S m ooth Stopl 

CD Control power transformer also supplies power to logic board approxi­
mately 50VA; Rest is ava ilable for customer use. If a control power trans­
former option is not included. 120V 1" control power must be supplied 
from separate source for logic board. 

® U and U l  option is not ava i l a ble on ES045, ES070, or E S 1 20 open panel 
design.  

_S_pe_c_ia_I_F_ullc_ti_o_n_s ___ ______ . _____ ---

" Westinghouse 10 Data Plus II monitoring m odule to monitor 
AC Am peres Phase A, B,  C 
AC Voltage Line to Line ,  Line to Neutral 
Meg awatts 
Megavars 
Power Factor 
Frequency 
Megawatt Demand 

\,  Westinghouse 10 Data Line Metering System 
AC M otor Current Phase A, B, C 
AC Motor Voltage Phase A, B, C 
AC Line to Neutral Voltage ( Four-wire Systems - al l  three) 
10 Data P lus  II and 10 Data are offered as monitoring devices 
only and all protective functions are disabled or set so they do 
not conflict with Easy-Start 1 20 protective function s .  

Cat. No. 
Suffix 
--�-

Q7 @) 

08@) 

Description 

10 Data with three CT's and 1 20 volt Control Power 
Tra nsformer 
10 Data Plus II with Three crs 

If local codes or customer preference prohibit line voltage on door 
do not use this option. 

�llJg-ln Option Kits for Field Mounting® 
Available for customer mounting to existing Easy-Start U n its. 

Cat. No. 

KITESD® 
KITESE 
KITESEl 
KITESS 
KITESS1 
KITESS2 
KITESJ 
KITESJ1 
KITESJ2 
KITESU 

Option Kit Interface Board 
Extended Start-Time 
Extended Start-Time With Lite 
S mooth Stop 
S m ooth Stop With Lite 
S mooth Stop With Two Lites 
Jam And/or U nderload 
Jam And/or U nderload With Jam Lite 
J a m  And/or U nderload With U nderload Lite 
S h orted SCR Detector 

@ Starter must be oversized to handle the high starting current for the 
extended time. See appl ication note on page 10 and curves on page 1 2 . 

@: Requires large enclosure for ES045, ES070, or ES1 20. 
® Mounting of more than one option kit requires Option Kit I nterface Board. 
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CI 
Factory Modifications, Continued 
Circuit Breakers 
The circuit breakers offered with Easy-Start 
1 20 are l isted i n  the fo l l owin g  table and 
should be used with the corresponding 
Easy-Start 1 20 model i n  the table. 

Easy-Start 1 20 in large enclosure must be 
priced for circuit breaker modification. 

CD For Interrupting Ratings and Wire Range Termi­
nals Refer to Cat. 29-000. 

® See Application Note on Page 10 under C i rcuit 
Breakers. 

Table 4: Dimensions and Weights 

Descriptive B u l l et in  
8650 

Page 7 

Easy-Start 1 20 Solid State Reduced Voltage Motor Starter 

Thermal-Magnetic Series C Breaker--'<!J=-:@'--.,-
____ ---,-__________ ,-__ _ 

I Easy-Start 120 I Breaker Suffix I Shunt Trip I Westinghouse Breaker Breaker Series C 
M odel I ( Rating Plug SuffiX Series C Amps Lug Size Frame 

Amp" I ' ' ''q"ired) , " "Ie; F"m't _+:--- ==¥ rtS045'-EL I CO.!.QCJ..Amp) , N /A _� FD3�3� 30Amps __ l 'O__ �_ 

ES070-_EL C03 ( 1 00 Amp) I S10 1 ES120----=-a I C04 (lS0 A�p) IS10 
-' -

JD32S0 , 2S0 Amps 3S0 M CM . JD 
COS (200 Amp) S10 I I 

I C06 (2S0 Amp) S10 t I 

I. 
ES 

... 

1 

.. 

8

. 

O· 

... .. NL-... .. I, ��.� g�� ���: I � . . � �  
1-�-� � - --------- 1------ 1 

-
' 

-
. - . �]O (400 Am.pUS�1 I I I ES2S0· .. �EL I C08 (2S0 Amp) ! S11 I • I �09 (300 Amp) I �� � KD3400 KD hS260:=--N ��� :��� ���: G*-- l! 

F
· 2Sg!300 Amps 1 500 M CM 

J
: 

! C09 (300 Amp) S11 400 Amps J C10 (400 Amp) S11 . . 2S0 M CM (2)  
r

'---

�

E 

.. 

S 

.. 
·��60··.·· ·· 

.

.... �_-N· -L--j-.i�i��. ::�If=-�i::'oo I� Am"
_
1 500 M eM ' "  i M e  -

I . ES750:=� �i1200Amp) S13 _ -.J N C31200 1200 A I soo M CM (4) N C  
ES9S0-_ ... NL C13 (1200 Amp) S13 --.J I mps 

. 

Approxim ate only. Not to be used for construction purposes. 
!Catalog N O'iM ounting l .... 

Enclosure 

.�-.. 
�

. 

ES045-_EP Open 
ES070-_EP Open 
ES070·_EC Open 
ES120·_EP Open 
ES1 20·_EC Open 
ES180-_NP® Open 
ES180·_N C® Open 
ES260·_NP® Open 
ES250·_N C ®  Open 
ES560·_NP® Open 
ES750-_NP® Open 
ES950-_NP® Open 
ES180·_N R® Wall N EMA 1 
ES260-_N R® Wall N EMA 1 
ES560-_N R ®  Wall N EMA 1 
ES180-_NL® ®  Floor NEMA 1 
ES260·_NL ® ®  Floor NEMA 1 
ES560·_NL ® ®  Floor NEMA 1 
ES750·_NL ® ®  Floor N EMA 1 
ES950·_NL® Floor N EMA 1 
ES045-_ER Wall NEMA 12 
ES070·_ER Wall NEMA 1 2  

ES045-_EL Wall N EMA 12 
ES070-_EL Wall N EMA 12 
ES120-_EL Wall N EMA 1 2  
ES2S0-_EL ®  N EMA 12 
ES360·_EL ® N EMA 12 
ES500-_EL® N EMA 12 

@ _in Cat. N o. is 4 for 208/230/460V models, 3 for 
380/415V models, 5 for 460/500/575V models. 
Line lug sizes shown are for Easy-Start 1 20 lug. 
If circuit breaker option is ordered line connec· 
tions will be made on c i rcuit breaker. 
Wall mounted units arranged for top entry, bot· 
tom exit. 

May 1993 

I Height T Width l�hT weight 
.... -�� Line/Load M inimum Clearance I (In. ) 

,

(In.) I (In.) 
, 

(Lbs.) Lugs@) Required® I 

1 6  
1 6  
15 
16 
27 
39 
48 
39 
48 
39 
45 77 . 12 
46.5 
46.5 
46.5 
90 
90 
90 
90 
90 
28.5 
28.S 

43.S 
43.S 
43.5 

�--I- I 19 11.5 
19 11.5 
14 ! 8 
19 11.5 
14 8 
26.75 14 
18.5 9.5 
26.75 14 
18.5 9.5 
26.75 14 
30.75 17 
33.00 21 
31 15.5 
31 15.5 
31 15.5 
32 21 
32 21 
32 21 
32 21 
38 21 

25 14 
2S 14 

24.5 15.5 
24.5 lS.5 
24.5 lS.5 

@ M inimum clearance sides is minimum clear­
ance required between adjacent units 

32 
33 
26 
35 
40 

100 
100 
1 1 2  
100 
137 
320 
400 
220 
232 
257 
500 
510 
525 
720 
900 

95 
95 

For N EMA 1 enclosure this clearance should 
be provided between unit and sidewall also. 

For N EMA 12 enclosures the clearance 
between unit and sidewall is not required. 
M inimum clearance top and bottom is requi red 
for N EMA 12 models only. 

---, 
Sides Top 
(In.) and 

Bottom 
(In.) 

#2 
#2 
1/0 
2/0 
110 
250 M CM 
350 M CM 
500 M CM 
350 M CM 
500 M CM (2) 
600 M CM (4) 
600 M CM (4) 
250 M CM 12 
500 M CM 1 2  
500 M CM (2) 12 
250 M CM 1 2  
500 M CM 12 
500 M CM (2) 12 
600 M CM (4) 12 

12 
#2 6 6 
#5 6 6 

#2 6 6 
#2 6 6 
2/0 6 6 
500 M CM 12 
500 M CM (2) 12 
SOO M CM (2) 12 

M inimum clearance required for open models 
will depend upon enclosure provided by others. 

® Use non-isolated heat sinks. Heat is dissipated 
via the enclosu re surfaces. 

® M CC structure with 4" wire-way, could have 
cable entry/exit top or bottom. 

® ES7S0 arranged for top entry and exit only. www . 
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Easy-Start 1 20 Solid State Reduced Voltage Motor Starter 

Easy-Start 120 Connection Diagrams 

NOl£S· THERMO S T A T S " f AN C I R C U I T S  
APPLY TO F A N  COOU:D UNl TS ONLY, 
250 AMP RATINGs AND ABOv[' 

TRANsr ORM£R CONNE C T 10NS BY V OL TAGE 
r U � 2 / r U - "  SE CONDARY 

\-LlLTAG( C ONNEC T ION CONNECTION 

20B 230 
380 
415 
460 
500 575 

H Z  
H2 
H 3  
H 3  
H <  
H5 
H5 

X4 
X3 
X4 
X3 
X3 
x­
XJ 

3. 1,0-. DATA PLUS II OR til t\AtA CNNlT I( SI.f"Pl I£l) 
\J�I[N AMME TER "AW IS SUPPUEO 

4, fOR S.lNGL( �PHASE AHM£ TER " 
VOL Ht(TER OPT IONS, AMME TER IS 
CUNNf X T E D  \.1 1 T H  ONE [.T TO PHAS( A '" VOL THE T(R 1$ 
CONN( C T ( D TO PHASE A .. Ii 

:5. CONTROL PO ...... CP TRANSHJRHfRS ARE 
r ACTDRY ltIlRED AS fOlLO'tJ$1 

HOV£LS 

20BV 1230'> 460Y J80V/415V 460V;5I)Ov/575v 

fACTORY 
'-' I R E D  

460V 3S0V S75V 
6. tQ DATA AND IQ DATA PLUS, H CAN NOT C( 

P1..RCHAS(U 10(;( n':R. 

(CO UHf> 
(CO 1�106 
(CO 11.�" 

O- +------.-:;�-----t-------- ---�_ffi�------L.r�!_! Lu-- _ -+!---___ __ --n 

ctHCUIl 
M'(N([R 

T B I - 4  
"" 
LOQIC ."""" 

lQ DATA 

Easy-Start 120 Power Connection With Options 

NOTES, ( TH I S  DRAWING SHOWS Tt£ OPT JON eot-.NECTIONS) 

h I  RELAY CHANGES STATUS ON A T R I P .  

'YfHEN H-O-A I S  IN AUTO POS I T HiN THE 
Sf ARTER IS CONTROLLED BY REMOTE 
IdAINfAIN£O CONTACT INPUT AT TB20� I & 
TB20- 2 .  

3 .  AFTER A TAIP IN HAND OR AUTO POSI T ION, 
THE H-O-A SELECTOR SWI TCH MUST BE 
MCVEO TO Off POS I T ION BEFORE RESE T T ING 
THE Sf ARTER, 

LOGIC 80ARD 

" ... . 
..... < 

TO nU-4 
O N  LOGIC 
BOARD 

19 1--------1 

LOAD 
Jl 

LOAl> 
C 

rH--�----+-------[) 

,--;::;;:::====;-ti 

T B '  

r - , l '!.jr � 1  I I I '!.jP �F I 
L J 

K I I A\.JX An AY 
CONT ACT� 

Easy-Start 120 Control Connections Start-Stop Push buttons With Hand-Off-Auto Selector Switch 
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Application Considerations 
Installation 
A. Venti lated N E MA 1 enclosu res should be 

mounted so that enough clearance is 
ava i lable for air  to enter and exit the 
enclosure. Specific clearance req u i re­
ments are shown on d i mensions table. 

B.  N EMA 12 enclosu res should be mou nted 
so that heat s ink fins a re vertical .  For 
wall  mounted units a m i n i m u m  clear­
ance of 6" on top and botto m is 
requ i red. For NEMA 1 2  u n its without 
heat sinks clearances should be m a i n­
tained surrounding the enclosure. See 
Ta ble 4. 

C. Open panel u n its should be mounted i n  
a box s o  the temperature inside t h e  box 
does not exceed 50°C ( 1 22°F). 

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

EXAMPLE : For ES1 80-4NR the maximum 
current rating is 1 80 a m ps. The approxi­
mate watts loss at maximum current rat-
ing is 3 x 1 80 540 watts. 

For u n its with n o n  isolated heat s inks, a l l  
the watt loss must be dissipated thru 
box surface. 

For u n its with isolated heat si nks; the 
heat sink fins should be brought out in 
open air thru a properly gasketed cut out 
i n  the enclosure. Approximately 50% 
watt loss is dissi pated thru the heat s inks 
and the rema i n i ng 50% should be dissi­
pated thru the remainder of the box sur­
face, not counting the heat s ink.  

Ambient Temperature 
Easy-Start 1 20 is rated for 40°C ( 1 04°F) 
ambient temperature. For above 40°C derate 
by 5% for every 5eC rise over 40°C up to 
50°C ( 1 22°F) max. 

EXAMPLE : ES1 80-4NR i s  rated 1 80 Amps CiIc 
40°C. For 50°C the rating would be 1 80 x .9 

= 1 62 Amps 

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

Multi-Motor Operation 
Easy-Start 1 20 can be u sed to control multi­
ple motors if the fol lowing conditions are 
met: 

The current rating of Easy-Start 1 20 
should be equal to or g reater than the 
total of i ndividual  motor ful l  load amps 
and dip switches must be set for the 
cumulative fu l l  load amps of the motors. 

- Individual  motor overcurrent protection i s  
provided b y  others. 

Energy Saver c ircuit should be turned 
OFF. 

May 1993 
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Easy-Start 120 Solid State Reduced Voltage Motor Starter 

.9 

I ;; 
� 

-

'" 

l: 0 
1 . 0 
0 9  
0.8 
0 7  
0.6 
0 5  
0.4 � 
0.3 

Conversion factor-mulnply 
In feet by 0.3048 

altitude I n  meters 

0 2  
0 . 1  

500 1 500 2500 3500 
Altitude ( Metersi 

Derate Curve For Altitude 

- The motors shou ld not be mechan ica l ly 
coupled together, i .e.  two motors on 
same shaft .  

- N E C  and local  code req u i rement for  indi­
vidual motor protection and branch cir­
cuit protection are met. 

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

1 .  Position of current l i m it potentiometer 
which can be anywhere from 200-500% 
of the current rating set by the D I P  
switches. 

2. Start t ime. 
3. R u n  time. 
4. Off time before next start. 

The following ta bles (Table 5 thru Table 1 3, 
page 1 1  j can be used for g u i dance i n  fre­
quent startin g/stopping applications. These 
tables are based on worst case condition 
that the control ler  wi l l  be ru n n i ng at the 
i n dicated starting current du ring the entire 
start t ime. 

The n u m ber of starts per hour i n  the fol l ow­
i n g  ta bles is based on the current carrying 
capacity of the SCR's. If a high nu mber of 
m u ltiple starts is used, the sta rter may tri p 
due to the i nverse-ti me 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 n utes 
before re-sta rting to avoid damage to the 
Easy-Start 1 20. 

The motor manufacturer should be con­
sulted about the effect of a high n u m ber of 
mU ltiple starts on motor l ife. 

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

EXAMPLE :  If an appl ication requ ires 1 start 
per m inute, 60 starts per hour, for a 460V, 
50 HP,  70 Amp motor; the cycle t ime is 60 
seconds between starts. Assume a start 
ti me of 5 seconds, at a sta rti n g  current of 
500% (350 amps) is needed, with an off-t ime 
between run and start of 12 seconds, and a 
run time of 43 seconds. 

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

tables on page 1 1  for a 70 amp starter 
(ES070) CD .  We can see that the model ES070 
can do o n ly 40 starts per hou r at 350 amps 
with a sta rt t ime of 5 seconds and an off­
t ime of 20%. 

Therefore, we need to use the next larger 
size starter, (ES 1 20) from the ta bles on page 
1 1  we can see that 80 starts per hour are 
a l lowed at a starting current of 360 amps 
with a start t ime of 5 seconds and a 20% 
off-t ime, by using the model ES1 20. Easy­
Start may trip due to overcurrent if repeated 
starts at h igh cu rrent and long starting 
times are used. 

Starting Torque 
The reduced voltage appl ied to the motor 
results in reduced i n rush current a n d  soft 
start. However, it reduces the starting 
torque of the motor. Th e relationship is as 
follows: 

at Reduced Current 

Torque at Ful l  Cu rrent 

[ Current at Reduced ]' Cu rrent at Full Voltage 

EXAMPLE : A 1 00 HP 1 800 RPM 460V N E MA 
B motor d raws six times ful l  load amps for 
sta rti ng and starting torque is 1 50% of ful l  
load torque.  

If the sa me motor is started with Easy-Start 
at 300% current l i m it.  

Starting Torque [300 12 starting torque 
at 300% Current = 6 0 

x 
at 600% 

Limit 0 current 
1 i4 x 1 50% f u l l  load torque 37.5% full  

load torque 

NEMA Design C & D Motors, Wound Rotor 
Motors 
These motors a re used due to their h igh 
starti ng torque characteristics. When high 
starting currents and h igh sta rting torques 
are requ i red, the extended time cu rrent 
option must be supplied with an oversized 
u nit. Consult the factory for appl ication 
considerations. 

G.l 70 amp rating used for example only. www . 
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Easy-Start 1 20 Solid State Reduced Voltage Motor Starter 

Reversing Starters 
If a l l  the l i m itations are un derstood and 
accepted the Easy-Start 1 20 can be used on 
l ine side of an electro mechanical reversing 
starter. The operation should be to start the 
motor in forward or reverse after a com­
plete stop. Plug reversing i .e. going from 
forward to reverse d i rectly will damage the 
starter. It is  recom mended that enough time 
delay be bu i lt i nto the revers i n g  starter cir­
cuit ( by others) to prevent resta rt ing u nt i l  
t h e  motor h a s  c o m e  t o  complete stop. 

WYE Delta (Six lead) Motors 
These should be conn ected in Delta and can 
then be started with Easy-Start 1 20. 

Part Winding Motors 
Part winding motors are started by applying 
fu l l  voltage to part of the winding and after 
a time delay fu l l  voltage is applied to the 
remain ing winding.  

For part  winding motors the Ea sy-Start 1 20 
can be used by con necting the two wind­
ings in paral le l .  

2-Speed 2-Winding Motor 
If all the l i m itations are u nderstood and 
accepted Easy-Start 1 20 may be used on the 
l ine side of a electromechanical 2-speed 2-
winding motor but wi l l  provide soft start 
only if the motor is started in either speed 
from complete stop. The ramp (soft start) 
ca n be opti m ized for one speed only. 

Going d i rectly from low speed to h igh 
speed or  h igh speed to low speed would 
not give smooth transiti on and may cause a 
current surge. It is reco m mended that 
enough time delay be built i nto the 2-speed 
2-winding starter circ u it (by others) to pre­
vent changing speeds without com i ng to 
ful l  stop. 

It should be checked with motor manufac­
tu rer if  the motor wi l l  develop enough start­
i n g  torq ue to start the load from stand sti l l  
i n  both low a n d  h i g h  speed with reduced 
voltage start. 

Another way is to connect Easy-Start 1 20 
between low speed co ntactor of electrome­
chanical 2-speed starter and low speed 
winding of the motor. This wi l l  provide a 
soft start on low speed on ly. 

2-Speed Single Winding Motors 
The Easy-Start 1 20 is not recom mended for 
use with 2-speed s ingle winding motors. 

(j) Refer to factory for software availability to run 
a specific program to aid in Easy-Start 1 20 
selection. 

Capacitors 
Power factor correction capacitors should 
not be con nected between load side of 
Easy-Start 1 20 and the motor. This w i l l  
cause damage to t h e  starter. 

Due to harmonics capacitors wi l l  h ave a 
higher temperature rise, and there is a risk 
of resonance. This situation can be m i ni­
m ized by the fol lowing : 

- If a contactor is used to switch capacitors 
it  should have a time delay b u i lt i n  the c ir­
cuit so that the contactor closes after the 
Easy-Start has ramped u p  to fu l l  voltage. 

The capacitors should be mounted as far 
upstream from the solid state starter as 
possible.  

If capacitors must be used they m u st be 
connected o n  the l ine side of Easy-Start 1 20 
with at least 1 0  feet of cable between starter 
and the capacitors. 

Starting Time 
Easy-Start 1 20 is rated for max i m u m  cu rrent 
l i mit for 20 seconds. For longer sta rti n g  
t i m e  the rating curves o n  page 1 2  should be 
used and the extended start time option 
must be pu rchased. Max i m u m  start t ime 
using this option is 1 2  m i n utes. This option 
i n h ibits the Inverse-Time Current Trip dur­
ing the extended start time. 

Consult Motor Manufacturer for Effect of 
longer Starting Time on Motor life. 
For example E S 1 80-4NR has a rating of 1 80 
amps and wi l l  handle 1 80 x 5 = 900 amps for 
20 seconds. If we have a 1 50 H P, 1 80A FLA 
motor which is  driving a load with 1 20 sec­
ond start t ime and if the cu rrent li mit is set 
for 500%. 

The maximum current draw is 1 80 x 5 = 900 
amp; using the N E M A  1 Curves on page 1 2  
we see that E S 1 80-4NR w i l l  take 900A for 40 
seconds. So we wi l l  have to go to a h igher 
rated model ES260-4NR. Using the same 
cu rves we see ES260-4NR wil l  handle 900 
amps for a lmost 200 seconds. So ES260-
4NR with extended start t ime option can be 
used for this appl ication. 

Circuit Breakers 
Easy-Start 1 20 has 500% current l i m it for 20 
seconds. The upstream circuit breakers or  
protective devices should be sized so they 
can handle the maximum current for 20 sec­
onds or longer if  extended start times are 
req u i red. 

Automatic Reset 
Due to power outage ride thru capabi lity 
Easy-Start 1 20 can not be wired for auto­
matic reset after a trip. A manual  reset 
pushbutton m u st always be used as shown 
on con n ection diagrams. 

Software Programs Available for Help in 
Application Consideration ill 

Motramp 
Calculates start ing time of i n duction 
motors according to load cha racteristics 
a nd a ids in selection of Easy-Start 1 20 
Model size. 

Starts 
Calcu lates n u m ber of starts per hour  per­
missible with selected Easy-Start 1 20 
model.  Takes duty cycle and cu rrent l i m it 
values i nto consideration. 

N E M A 4 
Calculates enclosure size according to the 
heat dissipation of the Easy-Start 1 20 
model selected. N ote fu l l  load cu rrent 
am bient temperature and n u m ber of 
enclosure surfaces exposed to open air  
are taken i nto consideration.  
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Table 5 
Model Number ES070 Starts Per Hour 
Curr. 
lim. 

250% 

300% 

Starting Start Percent Off-Time 
Current Time O.A- 10% 20% AC Amps Sec. 0 

-

-... 

--1 75 2 1 80 240 320 

2 1 0  

5 
1 0  
20 

2 

80 1 20 1 50 
40 
20 

1 20 
40 
20 

60 
30 

200 
60 
30 
1 6  

70 
35 

240 

400% 280 

5 
1 0  
20 

2 
5 

1 0  

8 
60 
30 
1 2  

1 20 
40 
20 

1 00 
40 
20 

1 60 
60 
30 

500% 350 

Table 8 

20 
2 
5 

1 0  
20 
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Table 6 Table 7 
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Standard Specification 

Description 
The Sol id State Reduced Voltage Starter 
sha l l  be UL and CSA l isted and consist of a 
power sectio n  and a o n e  p i ece printed c i r­
cuit  logic board as specified here inafter. 

The power section shal l  be rated for the 
g iven amperes, volts, three phase,  60 Hertz. 
It shal l  consist of three ( 3 )  sets of back-to­
back s i l ico n  control led rectifiers ( SCR's). 

The power sectio n  shall have surge sup­
pressors across the SCR's rated 1 0% a bove 
rated and not less than 300 jou les for starter 
250 hp and up. They shal l  be metal oxide 
varistor ( MOV) type. 

Resistor/Capacitor s n u bber networks shal l  
be used to prevent false f i r ing of SCR's due 
to dv/dt characteristics of the electrical 
system. 

When fans are used,  thermal sensors sha l l  
be  i nstal led on the heat s ink to  trip the con­
trol protective log ic  if  th ere is  a n  over-tem­
perature condition. Thermal sensors s h a l l  
b e  rated 90°C maximum.  

SCR's sha l l  be  rated with peak i nverse volt­
age at  least 2.5 t imes rated l ine-to-l ine 
voltage. 

The one p iece logic board shal l  be mou nted 
for easy testi ng, service and replace ment. 
Three-phase current sensing is req u i red. 

The logic board shal l  use quick discon n ect, 
pl ug-in connectors for c urrent transformer 
inputs, l i ne and load voltage in puts and SCR 
gate firing output c i rcu its. The logic board 
shall be identical through all a m pere ratings 
with DIP (Dua l  I n l i n e  Package)  switches to 
set u p  various a mpere rati ngs. 

All customer i nterface wiring sha l l  connect 
to a common barriered term i n a l  strip rated 
1 000 volts or g reater. 

The logic board shal l  inc lude as a 
m i n i m u m :  

5-cycle, three-phase power i nterruption 
ride-throug h. 
6-cycle delay sto p. 
S ingle-ph ase protection.  
Undervoltage protect ion.  
Short c irc uit "electronic fuse" overcurrent 
protection .  Trip t ime sha l l  not exceed % 
cycle or 8 m i l l i seconds. 
Inverse time overcurrent protection. 
Heat sink overtemperature protection for 
fa n fai l u re.  
Auxi l iary trip c ircu itry. 
Gate firing circuit  lockout protection on 
trip .  
1 00%-1 20% fu l l  l o a d  run n i n g  cu rrent trip 
adjustment. 
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<!> 200%-500% cu rrent l i m it adjustment. 
1 -40 second voltage or cu rrent ram p  
( switch selectable) .  

'" 20-90% i nitia l  voltage step or 1 00 to 200% 
i n itia l  current step adjustment. 

� The capabi l ity to handle the fol lowi n g  
control schemes: 
1 )  3-wire control, momentary contact, 

m a n u a l  reset control logic. 
2 )  2-wi re control, m a intained contact, 

manual  reset control logic.  
Green run l ight  e m itti ng diode (LED) .  

'lI Green end of  ram p  LED.  
• Red phase rotation i ncorrect LED.  
• Red u ndervoltage tr ip  LED. 
\!! Red phase current u n ba l a nce LED.  
II< Red overcurrent trip LED. 
�. Red p hase loss trip LED. 
� Red current l i m it LED. 
" M i n i m u m  volta g e  adjustment. 

Maxim u m  voltage adjustment. 
'" Voltage sta bi l ity adjustment. 

The log ic board sha l l  i nclude ,  as sta ndard, 
an en ergy savi n gs circuit which consists of 
cu rrent a n d  motor s l i p  sensing c i rcu itry that 
conti n u a l ly mon itor motor load and regu late 
motor voltage to m i n i mize motor kwh 
energy con s u m ption. 

The customer i nterface c i rcu itry shal l  
i nc lude relay logic  i nterface capabi l i ty 
functions. 

Tri pped functions shal l  be des igned to be 
cleared by i nterrupti ng customer control 
power from the sol id state logic  board. The 
three-p hase l ine voltage must be i nterru pted 
to clean p hase rotation tr ip  f u n cti o n ,  and 
ph ase loss functi o n .  The logic  board solder­
i n g  sha l l  be treated with a conformal protec­
tive coating system. 

The solid state logic s h a l l  be p hase sensi­
tive, and shal l  i n h i b it sta rti n g ,  o n  i n correct 
rotation. I m p roper p hase rotation shal l  be 
i nd icated on status panel and logic  board of 
starter. 

A t ra nsparent cover s h a l l  be mounted above 
the logic  board to provide (a) an insu lati ng 
safety barrier and (b) s i l k-screened with 
i nformation to aid i n  sta rti n g  and set- u p  of 
DIP Switches. I dentified holes wi l l  be 
located a bove adjustment pots so that 
screwdriver adjustments can be made with­
out removin g  the transparent cover. 

Options that require aux i l ia ry logic boards 
such as shorted SCR detection, smooth 
stop, jam protection,  u nderload protection, 
extended sta rt t ime, a n d  relay output con­
tacts shal l  be designed for factory mounting 
and wir ing o r  for field m o u nting kits after 
i nsta l lat ion of basic u n it, i nside the or ig ina l  
enclosure. 

Two g round lugs s h a l l  be furn ished, one for 
l i n e  side and one for load side ground 
con nections.  

Power termi nations shal l  consist of pressure 
type termina ls  for top or bottom entra nce. 

Door Devices Enclosure Construction 
All  enclosu res shal l  be not less than 1 6-
gauge steel. NEMA 1 2  enclosu res sha l l  be 
of welded construction with gasketed heat 
s i n k  and doors. 

Doors shal l  include plastic device holders 
for m ou nt ing u p  to eight operator devices . 
Factory-mounted operator devices shal l  be 
factory wired. 

O perating handle of disconnect, when sup­
p l i ed, shal l  always remai n  co n nected to the 
breaker or switch. The o perat ing handle  
sha l l  not  be mou nted o n  the door  of the 
enclosu re, but o n  the control ler for safe 
"stand-aside" operation. Posit ion of operat­
i n g  handle wi l l  i n dicate ON,  Off or Tripped 
conditio n  of switch or  c i rc u it breaker to 
i nclude provision for padlock in Off position.  

I nterlock provisions sha l l  prevent unauthor­
ized ope n i n g  or  c losin g  of the starter door 
with the disconnect in the On position. 

The structure when floor-mou nted s h a l l  be 
provided with adequate l ift i n g  means and 
shall  be capable of being rolled or  l ifted i nto 
instal l ation position and bolted to the floor. 

Adequate conduit space shall be provided 
to meet the NEC requi rements. 

A door mou nted status panel wi l l  be pro­
v ided with LED's (which dupl icate the logic 
board LE D's) to i ndicate: 

Run 
End of ramp 
Current l i m it 
Phase rotation 
Phase loss 
Undervoltage 
C u rrent u n balance 
Cu rrent trip 
Overtemperature ( Not on logic board) 
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Technical Assistance/Solid State Starter 
Startup 

I. Why Use this Service 
Due to the difference between Sol id 
State Starters and other means of 
reduced voltage sta rting, Westinghouse 
recognizes that users or the u ser's 
age nts may not be fam i l iar  with the new 
tech n o logy. There a re a few adjustments 
and operational  checks u n iq u e  t o  Sol id 
State Starters which make them more 
flexible i n  range and versatile in a ppl ica­
tion. These adjustments. though not dif­
ficult to make,  are critical to the overal l  
performance of the starter. A non-opti­
m u m  adjustment and difficulties i n  
schedu l i n g  man-power m a y  cause start­
up a n d  project delays. 

II. Description 
To help users avoid these s ituations, 
West i n g house recommends a special 
startup service<D fo r al l  sol id state start­
ers, consisting of the fol lowing techn ical  
assista nce ( Refer to Service Pol icy SA 
1 1 423 fo r addit ional deta i l s ) :  

1 .  E lectrica l  a n d  mechanica l  i nspection 
of the Starter after i t  i s  i nsta l led and 
wired per the Starter d rawings. 

2. Final a ppl ication related adjustments 
of the standard features such as D I P  
switch sett ing f o r  motor a m peres, 
c urrent trip, sta rti ng Voltage, current 
l i m it energy savers, plus an opera­
tional check of starting. stoppi ng, 
i nterlocking and seq uencing all per 
the Starter I nstruction M a n u a l  a nd 
drawi ng s. 

CD Refer to factory for pricing and scheduling parameters. 

3. Operati o n a l  check a n d  adjustment for 
sta ndard p u rchased options such as 
DC braking,  dwel l t ime a n d  reversin g  
logic. two speed log ic, tachometer 
ramp and smooth sto p.  

4. Checkout of spare parts if  purch ased 
and ava i lab le  dur ing startup. 

5. Formal report a n d  record l i sti n g  ( a )  
equipment as fou nd, ( b )  tech nical  
assistance rendered, (c )  f ina l  control­
ler sett ings,  a n d  (d) final recom men­
dations to user. 

6. Startu p Service is provided o n  a per 
u nit basis by Westinghou se q u a l ified 
startup engineers. 

7 .  This service extends the standard 
sol id state starter parts o n ly warranty 
from 12 months to 24 months from 
date of sh ipment. The startup spare 
parts pu rchased on the same o rder 
will a l so be warranted for 24 months 
from date of s h i p m ent. "Repair or 
replace ment l a bo r  by a Westingho u se 
Service E ng ineer is inc luded d u ring 
startup o n ly." 

III. Westinghouse Can Also Provide the 
Following Additional Technical 
Assistance. 

1. Pre-startup 
Recom mendations on spare parts. 
if  not purchased with the or ig inal  
equ ipment. 

Equ ipment inspection o n  receiv ing.  

Recom mendations for  storage and 
i n stal lati o n ,  inc luding environ­
ments, checks and wir ing practices. 

2. Post-startup 
Standby service after equ ipment i s  
operating.  

On-site train i n g  i n  m a i ntenance and 
trou bleshoot ing.  

Periodic site visits to assist i n  
resolving q uestions, performance 
and ma i ntenance. 

Preventive m a i ntenance programs. 
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Westinghouse E lectric Corporation 
Distribution and Control Business U nit 
Electrical Com pon ents Division 
Oldsmar, Florida, U.S.A .  34677 

Pnnted in U.S.A. 
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