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The Features \Ou'veAsked For. 
Snap-in lugs (in E & F 
frames). Lug installation 
requires no disassembly 
or removal of cove� 

An industry first! Com
mon internal accessories. 
Regardless of frame rating, 
you only have to stock one 
type of accessory. Reduces 
SKUs. 

Reverse Feed. Front-mount
ing internal accessories and 
rating plugs make reverse 
feeding possible on all 
frames. 

Unique, tracking short-time 
function provides additional 
protection 
for motors 
and trans
formers. A 
new solution 
in a lower
priced 
breaker! 

New frame size/current ratings. Better packaging density. More amps per 
cubic inch. F-frame now offers 250-amp protection. 5112"-wide 400- and 
600-am p G-frame replaces 81/4''-wide J-frame. 

2 

Current limiting by design. 
El50, F250, and G400/600 
provide exceptional equip
ment protection and less 
system stressing. 

Addition of internal "-' 
accessories does not add 
to breaker width. 

Accessory leads, which fit 
into troughs, can be either 
right or left feed. And, 
thanks to the side and rear 
troughs, no added space is 
required for lead exit. 

Higher IC ratings. Ratings ;;r•� 
to lOOkA @480V without :_ ) 
fuses-and without chang- ,, 

--- ing from traditional GE 
breaker sizes. 

Entire line provides true 
RMS sensing. Breakers 
accurately react to non
sinusoidal currents pro
duced by SCR drives, 
welders, arc furnaces, com
puter power supplies, and 
discharge-type lighting. 

AGE exclusive! Full line 
of interchangeable rating 
plugs. Amp rating changed ,. 
by plugs-a marketing 
advantage. Reduced stock 
keeping-your advantage. www . 
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Cot NA SFPA36AT250 Volts I<A 
:110 200 ZSOAAIP. MAX 600VAC 

3Polo qo 1110 RatinfPiuJ Trf1a:SRPF250A 
600 25 

Lug Dill• lS' C Wit• 
Cot. NA TCAL29 IEC 941-l 
Wir. R.ngd 1-350 MCM CU lUll) (Sw) ..!A. � I &-350MCM AL 

200 100 T"'Vue:ll·-···· M 150lb-io 
1110 50 

13 ·-····11 200 lb-io 
1/�360MCM275lb-io 25 13 
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INTERCHANGEABLE RATING PLUGS 

Each Spectra RMS TM circuit breaker has an array of inter
changeable rating plugs, as shown in Figure 4. 1 ,  to change 
a current rating up to the maximum rating of the frame. 
Instant modification with a m in imum number of different 
components is a rea l i ty. 

FIELD-INSTALLED BREAKER ACCESSORIES 

Each Spectra RMS 'M circuit breaker accepts a fu l l  range of 
interna l  accessories without breaker disassembly while 
maintaining the UL Listi ng. The shunt trip, undervoltage 
release, bell a larm and auxi l ia ry switch devices, shown in 
Figure 4.2, can be used with any circuit breaker in the 
Spectra RMS'M product l ine. 

4 

Fig. 4.2 View of SF-Frame breaker with accessory pouches open, and 0 
accessories displayed 

Maximum Dimensions (in.) 
Frame 

Ampere H w D 

0 

SE 
7,30, 60 6.51 4. 1 2  3 .38 
1 00 & 1 50 

SF 250 1 0. 1 2  4. 1 2  4.06 

SG 400 &600 1 3 .62 5.50 4.06 

SK 800 & 1 260 1 5.50 8.25 5.50 

Fig. 4.3 Envelopes and ratings of Spectra RMS'" c i rcuit breakers 
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Important space savings are bu i lt into each Spectra RMS™ 
c ircuit breaker. Envelope geometry and the rating matrix 
are i l l ustrated in Figure 4.3. Accessory leads can be routed 
(see Figure 5. 1 )  to e ither the right- or left -side channel 
within the overa l l  d imensions of the breaker envelope 
avoid ing add itiona l space requi rements for leads. A rear 
channel is also provided (see Figure 5.2), a l l owing acces
sory leads to be routed behind a panel-mounted unit with
out the need for stand-off hardware. 

APPLICATION FOCUSED TIME-CURRENT 
CHARACTERISTICS 

The new short-time function provided by Spectra RMS 'M 
c i rcuit breakers is shown in Figure 5.3. Long-time and 
instantaneous-trip points estab l ish the primary fu l l  load 
and severe overcurrent trip characteristics of the breaker's 
protection. In feeder circuit appl ications, the new short
t ime function backs up downstream devices such as fuses 
or starter overloads with time for them to clear before the 
breaker opens. For branch circuit appl ications, the Spectra 
RMS'M breaker provides added, tighter protection not 
ava i lab le in any other standard 1 50-amp frame breaker. 

Fig. 5.1 View of typ ical breakers with shunt trip leads brought out on 
left and right sides 

Fig. 5.2 Shunt trip leads run beh ind back of panel-mounted breaker 

1000 

100 

� 10 
] 

c 

.01 .5 

Tracking Short Time 
/Pickup 
/Delay 

!;""""""" 
10 100 

Multiples of Current Ratings 

Fig. 5.3 Spectra RMS'" typ ical time-current curve 
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HIGHER INTERRUPTING CAPACITIES 

Modern power d istribution systems require h igher IC 
( Interrupting Capacity) protective devices. Each Spectra 
RMS TM c i rcuit breaker is ava i lable in three IC ranges : 
25 kA (25,000 amps). 65 kA and 1 DO kA, rms, symmetrica l ,  
at  480 Vac. The new S E-Frame is  a lso avai lab le with an IC 
of 1 4  kA, rms, symmetrica l .  

Interrupting capacity ratings are deta i led in  Tab les 
43 . 1  &44.1 ,pages 43 &44. 

SPECTRA RMSTM MAG-BREAK® PRODUCT LINE 

The new Spectra RMS TM Mag-Break® motor circuit protec
tor offers the precis ion and ambient insensitivity of GE's 
so l id-state tripping system in a h igh ly cost-effective motor 
circu it protective device. Interchangeable rating plugs 
define both the maximum continuous fu l l - load current 
and the instantaneous setting ranges of each unit. The 
instantaneous-trip point and tracking short-t ime character
i stic is adjustab le over approximately a 5-to-1 range. Figure 
6.1 i l lustrates time-current curve features of the typica l  
Mag-Break® unit shown in  F igure 6.2. 

SPECTRA RMSTM MOLDED-CASE SWITCH 
PRODUCT LINE 

The new Spectra RMSTM circuit breaker fam i ly also has a 
fu l l  l i ne of compact. economical c i rcuit d isconnect devices. 
Spectra RMS TM molded case switches have seven current 
ratings from 1 00 amps to 1 200 amps. ln  the event of mis
appl ication or severe overcurrent. the contacts of these 
devices wi l l  open on a non-adjustable, h igh-set. instan
taneous basis preventing damage to the molded case 
switch. Down stream conductor and load protection must 
be provided by other devices with adequate interrupting 
capacity. 

Molded case switches, by defin ition, do not provide 
any overcurrent protection. The withstand ratings are 
listed in Table 44.2, page 44. 
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1000 

100 

1
10 

U) 
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.1 

.01 
.5 1 10 100 

Multiples of Current Ratrngs 

Fig. 6.1 Typical time curve of a Spectra RMS'" Mag-Break® 
motor ci rcuit protector 

Fig. 6.2 SG-Frame Mag-Break® motor c i rcuit protector 
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OVERVIEW OF THE SPECTRA RMST" CIRCUIT BREAKER, MAG-BREAK® AND MOLDED CASE SWITCH 
PRODUCT FAMILY 

Table 7.1 Circuit Breakers, Changeable Long-Time/ Adjustable I nstantaneous/Short-Time 

Feature SE-Frame SF-Frame SG-Frame SK-Frame 

Poles 2&3 2&3 2&3 2&3 

30 250 400 800 
Maximum 60 - 600 1 200 
Frame Amps 1 00 - - -

1 50 - - -

Table 7.2 Mag-Break� Adjustab le Instantaneous/Short-Time 

Feature SE-Frame SF-Frame SG-Frame SK-Frame 

Poles 3 3 3 3 

7 250 400 800 

Maximum 30 - 600 1 200 

Frame Amps 60 - - -

1 00 - - -

1 50 - - -

Table 7.3 Molded Case Switches, Non-Adjustable (Fixed, H igh-Set Instantaneous Override) 

Feature SE-Frame SF-Frame SG-Frame SK-Frame 

Poles 3 3 3 3 

Maximum 1 00 250 400 800 

Frame Amps 1 50 - 600 1 200 
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THE SPECTRA RMS'" RATING PLUG CONCEPT 

Al l  Spectra RMS '" circu it breakers use a UL Listed inter
changeable rating p lug to estab l ish the long-time trip 
point of the c i rcuit breaker. The adjusting knob at the 
front of the c i rcuit breaker enables the user to change the 
instantaneous-trip setting and the short-t ime portion of 
the breaker's time-current curve . The rating p lug operates 
as a ratioing c i rcuit for the breaker's internal current 
sensors. 

The key advantage of the Spectra RMS '" rati ng-plug 
concept is the flexib i l ity of interchangeable rating plugs 
across the permiss ib le current ratings of a g iven c i rcuit 
breaker frame. S ince the insta l led rating p lug estab l ishes 
the amp rating of the breaker, the insta l le r  must verify the 
adequacy of the connected cable and/or bus bar ampacity. 
The National Electrica l  Code a l lows cable size to be 
matched to the amp rating establ ished by the rating p lug .  

INSERTION AND REMOVAL 

Figures 8.1 and 8.2 i l lustrate the ease of rating p lug inser
tion and remova l .  Insertion requ i res l ittle force, and the lug 
has snap-in locki ng provisions. The p lug cavity and body is 
constructed to accept only those p l ugs compatib le with the 
breaker's frame and ratings. Removal uses a s imple, read i ly 
ava i lab le extraction too l  (GE Cat. No. TRPT or other com
mercia l ly avai lab le equiva lent). 

RATING POLARITY 

The rating p lug has a bui lt- in accept/reject feature to 
assure that on ly plugs of the proper rating are inserted in 
specific circuit breakers. Spectra RMS'" rating p lugs uti l ize 
a mechanica l ly fit or mechanica l ly reject feature to perform 
this function. For example, SE-Frame Spectra RMS '" circuit 
breakers are offered in four frame rati ngs : 30, 60, 100 and 
1 50 amps. The 60-amp frame has three rating pl ugs (40-, 
50- and 60-amp). Rating p lugs for the 60-amp SE-Frame 
c i rcuit breaker can only be used on that fam i ly of un its. 
Conversely, rating plugs for other frames or current ratings 
are not accepted by the 60-amp SE-Frame cavity. 

Th is  p lu ra l ity of ratings enables the user wide flexi
b i l ity wh i l e  sti l l  assuring continu ity of load protection. 

8 

Fig.8.11nsertion of Rating Pl ug 

Fig.8.2 Removal of Rating Plug 

TRIP UNIT CHARACTERISTICS 

Spectra RMS'" c i rcuit breakers offer the appl ication flexi
b i l ity and accurate measurement of current waveforms 
with harmonic content p ioneered by GE. In addition, SE-, 
SF- and SG-Frame (400-amp) c i rcuit breakers i ncorporate 
true current l im iting construction. A l l  Spectra RMS'M cir
cuit breakers offer IC ( Interrupting Capacity) ratings up to, 
and inc luding, 1 00,000 amps, rms, symmetrica l, at 480 Vac 
and up to 200 kA at 240 Vac. www . 
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APPLICATION FLEXIBILITY 

Appl ication fl exib i l ity is provided by adding tai l ored short
time and instantaneous-trip characteristics to the long
time, time-current cuNe of the sol id-state trip system.  

LONG TIME 

The long-time trip characteristics of Spectra RMS'M ci rcuit 
breakers is determined by the rating p lug .  The c i rcuit 
breaker trip c i rcuit is designed to carry 1 00% of its p lug 
rating, continuous ly, in open a i r  without exceeding a 50°C 
rise at the breaker terminals . At 1 05% to 130% of the p lug 
rating (the long-time p ickup tolerances of the trip c i rcu it), 
the c i rcuit breaker wi l l  trip in the event of a long-term 
overl oad downstream from the circuit breaker. 

SHORT TIME 

The inverse-time, short-time delay trip characteristic of 
Spectra RMS'M circuit breakers provides an increase in 
protection by providing closer tracking of load operating 
conditions. The short-time p ickup function tracks the 
instantaneous pickup by a factor of 0 .5 to 0.8 , depending 
upon specific frame and rating pl ug. 

250A Rating Plug 
Type SRPF250A 
lnsL Adj. Range 

LO 740 1480 

Fig. 9.1 Rating Plug Label 

935 1920 
1180 HI 2500 

1000 

100 

1 10 
UJ 

c 

1! 
>= 1 

.1 

.01 .5 1 10 100 
Multrples of Current Ratings 

Fig. 9.2 Typical Long-Time Trip 
Characteristic 

- . 

1000 

100 

1
10 

UJ 
c 

� 1 

.1 

.01 .5 1 

Tracking Short Time Pickup 
�lnst.set@ low 0. nst.set@· high 

�/Delay 

10 100 
Multiples of Current Ratings 

Fig. 9.4 Typical Track ing 
Short-Time Trip Characteristic 

111111 rafar to GE lldiBiln GET ·6Z20. 

Fig. 9.3 Short-Time/Instantaneous Adjustment Knob 

9 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSTANTANEOUS 

The trip setting adjustment knob of Spectra RMS™ circuit 
breakers contro ls the settings of both short-time and 
instantaneous-trip characteristics. When the adustment 
knob is set in its "H igh" posit ion, the breaker wi l l  trip on 
instantaneously at  between 1 0  times to 13 times (depend
i ng upon breaker frame) its long-time trip rating ( i .e . ,  rating 
p lug amp rating). This  provides sufficient marg in  to over
ride load i nrush (e.g. ,  motor, transformer, etc.) current. 

The nominal instantaneous pickup va lues, in amps, 
are l i sted on each rating p lug, as shown in Figure 9 . 1 . 

Figure 1 0. 1  shows the typica l adjustab i l ity of instan
taneous settings. 

SPECTRA RMSTM CURRENT LIMITING 
CONSTRUCTION 

Spectra RMS TM c i rcuit breakers continue the GE  standard 
of rugged construction and the use of heavy s i lver-a l loy 
contacts. The l ow physical mass of the c i rcuit contact arms 
in SE-, SF- and SG-Frame Spectra RMS TM c ircu it breakers, 
coupled with a reverse current loop, provide a true current 
l im iting function without compromis ing breaker l ife or 
performance. 

When short-ci rcuit current flows through the lower 
and upper contact arms of the c i rcuit breaker, a strong 
magnetic fie ld is produced by the fau lt current. S ince the 
fields are opposing, forces proportional to the square of 
the current act to force the two contact arms apart. The 
higher the fau lt current, the higher the contact separation 
forces. During maximum fau lt cond i tions, contact separa
tion typ ica l ly occurs with in  a quarter of one cycle, and the 
arc is fu l ly quenched with in  eight m i l l iseconds. 

Peak let-through current i l l u strated in  Figure 10 .2, is 
held to less than 45% of the maximum ava i lab le peak fau lt 
current, resu lting in tremendous reduction in the energy a 
short-circuit del ivers to both conductors and connected 
loads. 

10 

1000 

100 

l 
10 

(/) 
c 

� 
i= 

.1 

.01 .5 1 10 
Multiples of Current Ratings 

Fig. 10.1 Typical Instantaneous Adjustment 

100 

Fig. 10.2 Typical Current L imiting Performance 
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SPECTRA RMS TM CIRCUIT BREAKER RATINGS 

Tab le 1 1 . 1 l i sts the rating p lugs ava i lable for each circuit 
breaker frame s ize. 

Spectra RMS TM c i rcu it breakers are designed to meet 
appl icable European, Japanese and Austra l ian standards 

Table 1 1.1 Spectra RMS'" Circu it Breaker and Rating Plug Current Ratings 

Circuit Breaker Maximum 
Frame Frame Amperes 

30 

SE-Frame 
60 

1 00 
1 50 

SF-Frame 250 

SG-Frame 
400 

600 

800 
SK-Frame 

1 ,200 

for molded case c i rcuit breakers. I nstantaneous settings 
are l i sted under e lectrica l data on page 33 and interrupting 
rati ngs are on pages 43 and 44. 

Available Rating Plugs, Amperes 

1 5, 20, 25 & 30 

40, 50 & 60 

70, 80, 90 & 1 00 
1 1 0, 1 25 & 1 50 

70, 90, 1 00, 1 1 0, 1 25, 

1 50, 1 75, 200, 225 & 250 

1 25, 1 50, 1 75, 200, 225, 250, 300, 350&400 

250, 300, 350, 400, 450, 500&600 

300, 400, 500, 600, 700&800 
600, 700, 800, 1 ,000 & 1 ,200 
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SPECTRA RMS™ MAG-BREAK® MOTOR 
CIRCUIT PROTECTORS 

Interchangeable Rating Plug. Spectra RMS™ 
Mag-Break® motor c i rcu it protectors use the same snap-in 
rating plugs as fu l ly configured ( long-time trip function) 
Spectra RMS T" c ircuit breakers. Each rating p lug defines 
the range of i nstantaneous-trip settings ava i lab le to the 
c i rcu i t  breaker through its trip setting adjustment. 
Trip Setting Adjustment. The sol id-state instantaneous
trip c i rcuitry of the Spectra RMS TM Mag-Break® motor 
circuit protectors has a s ing le ,  mu l ti-position adjustment 
at  the front of each breaker. Changes in  settings vary the 
i nstantaneous-trip and tracking short-time characteristics. 
The Mag-Break® motor circu it protectors differ from a fu l ly 
configured c i rcuit breaker by provid ing only an instantane
ous and tracking short-time trip function. 
Accessory Pockets. Spectra RMS T" Mag-Break® motor 
c i rcuit protectors have the same accessory pockets and use 
the same internal accessories as fu l ly configured Spectra 
RMS T" circu it breakers. This important capab i l ity a l lows 
field modification of Mag-Break® units with shunt trip, 
undervoltage release, bel l  a larm or auxi l i ary switch 
accessories. in any combination, without affecting UL 
Listing status. 

Fig. 12.1 SE1 50 Spectra RMS '" Mag-Break® Motor C i rcu it Protector 

12 

SPECTRA RMS TM RATING PLUGS 

Use of the same UL Listed interchangeable rating p lugs 
for both Mag-Break® and fu l ly configured Spectra RMS TM 
c ircuit breakers expands the flexib i l ity of the enti re Spectra 
RMS TM fam i ly of products. The advantages of interchange
able rating p lugs with Spectra RMS T" circuit breakers are 
inherent to Spectra RMS TM Mag-Break® units, which per
mit wider ranges of motor ratings to be protected by a 
g iven breaker frame size. 

SPECTRA RMSTM MAG-BREAK® TRIP UNIT 
CHARACTERISTICS 

Spectra RMS T" Mag-Break® motor c i rcuit protectors pro
vide positive, rel iable and cost-effective i nstantaneous, 
with short-time tracki ng, overcurrent protection to those 
c i rcuits where long-time overload protection is suppl ied by 
thermal or so l id-state overload devices. 

MOTOR CIRCUIT SHORT -CIRCUIT PROTECTION 

When a squi rrel-cage induction motor is fi rst energized, a 
high va lue of magnetizing inrush current flows for the fi rst 
few cycles, fol l owed by a substantia l ly reduced current 
flow whi le  the motor accelerates to its rated speed. Typi
ca l ly, the magnetizing inrush current may be 10 times rated 
fu l l - load current for normal efficiency motors and as high 
as 14 times rated fu l l - load current for high-effic iency 
motors prior to the fi rst five to eight cycles. Magnetizing 
inrush current is fo l l owed by a " locked-rotor" l i ne current 
of 5 to 6 times rated fu l l - load current during the 0.1 - to 
1 0-second acceleration phase - with l ine current rap id ly 
dec l in ing to norma l load current va lues as the motor nears 
rated speed. 

Optimum instantaneous protection wou ld have a 
two-tiered tripping characteristic. A high va lue of current 
wou ld be to lerated for a few cycles ,  fol l owed by a lower, 
susta ined trip setting. 

That is exactly what is found in the Mag-Break® 
tripping characteristic. 

Use of this two-tiered time-current curve prevents 
nuisance tripping due to magnetizing inrush current, with
out compromising superior short-circuit protection during 
motor acceleration as indicated in Figure 13.1. 
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Figure 13 . 1  i l l ustrates the most popu lar appl ication of Mag
Break® motor c i rcuit protectors. The time-current curve 
shows a p lot of motor- l ine current versus t ime (Curve C) for 
a three-phase squ i rrel cage induction motor. The shaded 
portion of the time-current curve (above Curve A) indicates 
a region of operation that could produce permanent dam
age to either the motor, its feeded conductors, or both . The 
trip characteristics of the motor starter's overload re lay is 
shown as Curve B. The overload relay provides both long
term overload and sta l l  protection .  However, the overload 
relay does not protect the system from short c i rcu its in 
either the motor or its feeder conductors. 

Curve C is a p lot of motor- l i ne current during a 
worst-case start (e .g . ,  low l ine voltage, h ighest anticipated 
requ i red load torque, etc. ) . Curve D is a p lot of the Spectra 
RMS 'M Mag-Break® motor circuit protectors' tripping 
characteristic. 

With the add ition of the Mag-Break® motor c ircu it 
protectors, the motor c i rcu it now has protection against 
short c i rcu its. Sta l l  and long-term overload protection is 
provided, in this example, by the motor starter's overload 
re lay. 

50 100 
1000 

100 

-g 10 
§ 

UJ 
c 

� 1 

01 
50 100 

1000 10000 

D 

1000 10000 
Current 1n Amperes 

Fig. 13.1 Motor C ircuit Protection Using Mag-Break® Motor Circuit 
Protectors 

SPECTRA RMS'M MAG-BREAK® MOTOR CIRCUIT PROTECTOR RATINGS 

Tab le 1 3 .1 1 i sts rating p lugs ava i lable for each Mag-Break® 
motor c i rcuit protector frame s ize. Instantaneous settings 

are l i sted under e lectrica l data on page 33 and interrupting 
ratings are on pages 43 and 44. 

Table 13.1 Spectra RMS" Mag-Break® Motor Circu it Protector and Rating Plug Current Ratings 

Circuit Breaker Maximum 
Frame Frame Amperes Available Rating Plugs, Amperes 

7 3&7 

30 15, 20, 25 & 30 

SE-Frame 60 4 0, 50 & 60 

100 7 0, BO, 90 & 100 

150 110, 125&150 

SF-Frame 250 
7 0, 90, 100, 110, 125 

150, 17 5, 200, 225 & 250 

SG-Frame 
400 125, 150, 17 5, 200. 225, 250, 300, 350 &400 

600 250, 300, 350, 4 00, 450, 500 &600 

SK-Frame 
BOO 300, 4 00, 500, 600, 7 00 &800 

1, 200 600, 7 00, BOO, 1 , DOD & 1, 200 
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MOLDED CASE SWITCH 

Construction. The fami ly traditions of ruggedness and 
dependabil ity are continued in the Spectra RMS'M mo lded 
case switch l i ne. These units provide a circuit disconnect 
function using the compactness of molded-case c i rcuit 
breaker construction. The operating handle  actuates a l l  
three poles of  the switch using the same common trip bar 
of Spectra RMS'M circuit breakers and Mag-Break® units. 
Termination Lugs. Snap-in termination lugs used with 
SE- and SF-Frame Spectra RMS'M c ircuit breakers are used 
interchangeably in Spectra RMS TM molded case switches. 
SG- and SK-Frame molded case switches use the same 
bolt-on termination lugs used with Spectra RMS'M c ircuit 
breakers. 
External Accessories. The fu l l  range of external c ircuit 
breaker accessories offered for use with Spectra RMS TM 
circuit breakers, both fu l ly configu red and Mag-Break,® are 
avai lable for molded case switches. Figure 14 . 1  shows the 
Spectra RMS'M molded case switch with a plug- in  base 
assemb ly. In  addition, p lug-in bases. motor-operated mech
anisms, mechanical interlocks, and the fu l l  complement of 
externa l  handle operators (TDA. TOR and TOM) are avail
ab le for use with Spectra RMS TM molded case switches. 

14 

Lug Data: 611'/ 75' C Wie 
cat No. TCA/29 
Wie flange:# 8 -35lJ A«:M aJ 

, 8-3511 A«:M/4 
Torque:#B-#415011>.-in. ' . 

13-IIZWIJ.-in. .· 

Fig.14.1 Spectra RMS'" Molded Case Switch 
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SPECTRA RMS™ MOLDED CASE SWITCH 
APPLICATIONS 

Molded case switches are inherently horsepower-rated .  
By vi rtue of the UL489 six-times-rated current overload 
test, they can be used as motor circuit d isconnects where 
overload and short-circuit protection are provided by other 
protective devices. 

A common application of Spectra RMS'M molded 
case switches is i l l ustrated in Figure 1 5. 1 .  F igure 1 5. 1  
shows a system conta ining three branch c i rcu its. 

Branch Ci rcuit 1 uses a Spectra RMS'M Mag-Break® 
motor c ircuit protector, in conjunction with the overload 
devices of the motor starter, to protect the motor and the 
conductors of that branch circuit. Branch Ci rcuits 2 and 3 
use fu l ly configured Spectra RMS'M circuit breakers to 
provide instantaneous, short-time and long-time protec
tion for both branch-circuit conductors and loads. 

Protection of the short bus and feeder between the 
Spectra RMS'M molded case switch and the bus in this 
f igure is provided by a properly rated breaker. 

Spectra RMS'M molded case switches are exce l l ent 
c ircuit d isconnect devices for those appl ications where 
both the advantages of molded case switch construction 
are desired, and where the ava i lable short-circuit current 
is less than the switch withstand rating as defined in 
Tab le 44.2 under e lectrical data page 44. 

A l l  Spectra RMS'M molded case switches are 
UL L isted and tested per UL Standard 1 087 for molded 
case switches. The short-circuit withstand ratings are 
based upon three cycle tests. Thus the UL Listed upstream 
overcurrent protective devices ( i .e . ,  low-vo ltage power cir
cuit breakers equ ipped with instantaneous-trip functions, 
insulated-case ci rcuit breakers, molded case ci rcuit 
breakers or fuses) can be used in conjunction with 
mo lded case switches. 

I ) Molded Case Circuit Breaker I Feeder 

) Molded Case Switch 

I Bus 

I) Mag Break I I 

t, ::::::" { MC

GJ �o:::chlec 

e load load 
Ckt #1 Ckt #2 Ckt #3 

Fig. 15.1 Spectra RMS'M Molded Case Switch Appl i cation 

SPECTRA RMS'M MOLDED CASE SWITCH 
CURRENT RATINGS 

Table: 15.1 Spectra RMS'M Molded Case Switch Current Ratings 

Molded Case Maximum 
Switch Frame Frame Amperes 

SE-Frame 1 00 & 1 50 

SF-Frame 250 

SG-Frame 400 & 600 

SK-Frame 800 & 1 ,200 
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Table: 1 6.1 I nternal and external accessories ava i lable for the Spectra RMS'" product l ine 

Product Circuit Breakers Mag-Break CBs Molded Case Switches 

Shunt Trip Yes Yes Yes 

Internal UV Release Yes Yes Yes 

Accessories Bell Alarm Switch Yes Yes Yes 

Aux Switch Yes Yes Yes 

Line & Load Lugs Yes Yes Yes 

Back-Connected Studs Yes Yes Yes 

Plug-in Bases Yes Yes Yes 

Motor-Operated Mechanism Yes Yes Yes 

External Mechanical Interlock Yes Yes Yes 

Accessories Type TDA Yes Yes Yes 

External Type TDR Yes Yes Yes 
Handles 

Type TDM Yes Yes Yes 

Handle Blocking Device Yes Yes Yes 

Padlock Device Yes Yes Yes 
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Four  types of interna l accessories are ava i lable for Spectra 
RMS'M Circuit Breaker products: Shunt Trips, Undervo/tage 
Releases, Be l l  Alarms, and Auxi l iary Switches. Spectra 
RMS'M internal accessories are common to a l l  products in 
the Spectra RMS'M product fami ly, inc lud ing c i rcuit break
ers, Mag-Break® Motor C i rcuit Protectors, and molded 
case switches. They are interchangeable between frame 
sizes, i .e . ,  the 24 VDC Shunt Trip- SAST3 - can be i nsta l led 
in any of the four  basic frames from the type SE150 to the 
type SK1200./n addition, Spectra RMS'M internal accesso
ries are designed to be insta l led in pockets accessib le from 
the front of the circuit breaker. 

NO DISASSEMBLY OF THE CI RCUIT BREAKER CASE 
IS REQUIRED. 

These unique characteristics : interchangeabi l ity, 
commonal ity, and insta l l ation without violation of case 
integrity, provide the user with the optimum comb ination 
of re l iab i l ity, standardization and parts reduction. ALL 
SPECTRA RMS'M ACCESSORIES ARE UL LISTED FOR 
FIELD INSTALLATION. 

Figure 1 7.1 shows an SF-Frame Spectra RMS 'M Cir
cuit Breaker with open accessory pockets . The left-hand 
pocket accepts either a shunt trip or an undervoltage 
release, p lus a be l l  a larm. The right-hand pocket is used for 
au xi I iary switches. A l l  accessories are supp/ ied with 36-
inch long, #1 8AWG, 1 25C insulated leads. Side and rear 
wire channel s a l l ow accessory l eads to be l ed to the left, 
right, or back of the breaker with in the d imensions of the 
breaker enve lope. 

Fig. 17.1 SF-Frame Circuit Breaker with Accessory Pockets Open 
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SHUNT TRIP 

The shunt trip i s  used to trip (open) the circuit breaker by 
remote contro l .  Spectra RMS TM shunt trips are UL Listed for 
f ie ld i nsta l l ation, meeting UL requi rements for operation at 
55% of rated ac voltage and 75% of rated de voltage for 
use on ground fault systems. 

Spectra RMST" Shunt Trips are common to al l c i rcu it 
breakers and switches in the Spectra RMST" product 
fami ly. 

For remote tripping of breaker, use with momentary 
c lose contact. Not recommended for use with latchi ng 
relay contact s ince electronics in Shunt Trip wi l l  pulse 
power to the coi l  if continuously energ ized, and breaker 
tripping upon rec losure wi l l  be delayed 1 -2 seconds at 
rated control voltage. 

If mainta ined ( latch ing relay) contact must be used 
and delayed shunt tripping is not acceptable, use be l l  
a la rm in  series with control power for SE1 50 and SF250 
frames and auxi l ia ry switch for SG600 and SK1 200 
breakers. 

Fig. 18.1 Shunt Trip 

ELECTRICAL DATA 

Table 18.1 Shunt Trip Device Electrical Characteristics 

Catalog Number 

SAST1 
SAST2 

SAST3 

SAST4 

18 

Rated Nominal 
Voltage 

Ac De 

1 20 1 25 
240 250 

- 24 

48 

� Black 

L__. Black 

ShuntTrip 

Fig. 18.1 Wiring Diagram, Shunt Trip 

Current,mA 

Inrush Cont. 

500 6.0 
400 5.0 
300 1 0.0 

300 1 0.0 
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UNDERVOLTAGE RELEASE 

The undervoltage release tri ps the c i rcuit breaker when 
control voltage drops to less than 35% to 70% of rating. 
Optional time delay un its from 1 00 to 1 ,000 m i l l iseconds 
a l low the user to min imize nuisance tripping. The time 
de lay may be switched off to provide an instantaneous 
undervoltage trip. In the event an attempt is made to 
reclose the c i rcuit breaker wh i le  the undervoltage condi
tion is sti l l  present, the undervoltage release device wi l l  
prevent breaker contact closure. 

Spectra RMST" Undervoltage Re leases are common 
to a l l  c i rcuit breakers and switches in the Spectra RMST" 
product fami ly. A l l  Spectra RMST" accessories are UL 
Listed for field insta l lation. 

ELECTRICAL DATA 

Table 19.1 Undervoltage Release Electrical Characteristics 

Rated Nominal 
Voltage 

Catalog Peak 
Number Current, rnA Ac De 

SAUV1 200 120 1 25 

SAUV2 200 240 250 
SAUV3 100 - 24 
SAUV4 1 00 - 48 

Fig. 19.1 Undervoltage Release 

� Blue 

L___. Blue 

Undervoltage 
Release 

Fig. 19.2 Wiring D iagram, Undervoltage Release 
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BELL ALARM SWITCH 

The bel l a larm switch is appl ied to signal breaker trip sta
tus to other accessories (e .g . ,  external a larm devices, indi
cating l ights, relays, or log ic c i rcu its) for remote indication 
and interlocking functions. The switch operates when the 
breaker i s  tripped as a result of its protective functions, 
or as the result of the operation of a shunt trip or under
voltage release. The switch is not actuated as a result of 
normal breaker "On-Off' operation, inc luding operation of 
the s l ide-to-trip or push-to-trip VERIFIER mechanism. 

The bel l a larm switch is ava ilable with one s ingle
pole double-throw (SPOT) e lement in either of two ratings: 
with control power duty contacts suitab le for 1 20-240 Vac 
and 48-125 Vdc appl ication, or low-impedance contacts for 
s igna l- leve l ci rcuits such as de pi lot c i rcu its and program
mable logic contro l lers. S ignal- level contacts are gold
p lated and are su itab le for 5-30 Vac or Vdc. 

Spectra RMS™ Bel l  Alarm Switches are common 
to a l l  c i rcuit breakers and switches in  the Spectra RMSTM 
product fami ly. A l l  Spectra RMSTM accessories are UL 
Listed for f ie ld insta l l ation. 

Fig.20.1 Bell Alarm Switch 

ELECTRICAL DATA 

Table 20.1 Alarm Switch Electrical Characteristics 

Contact Ratings 

Catalog Contact Ac 

Number Configuration Volts Amps Volts 

SABAP1 1 AB E lement 1 20-240 5 48- 1 25 

SABAG1 1 AB Element. gold-plated 5-30 1 30 

BREAKER TRIPPED BREAKER ON OR OFF 

Fig.20.2 Wiring Diagram, External Alarm Switch 

20 

YELLOW 

BROWN 

PURPLE 

De 

Amps -Res. 

0 .50 

1 .0 

Amps -Ind. 

0.25 

0 .50 
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AUXILIARY SWITCH 

The auxi l iary switch signals primary contact position 
(open or closed) to other accessories (e .g . ,  indicating lights, 
relays, or logic c i rcu its) for remote indication, interlocking, 
and control appl ications. Switch operation is independent 
of the method used to open or close the breaker. Auxil iary 
switches do not distinguish between a trip or open 
condition. 

The auxi l iary switch i s  ava i lable with either one 
or two s ing le-po le double-throw (SPOT) e lements in either 
of two contact ratings : control power duty contacts su it
able for 1 20-240 Vac and 48-1 25 Vdc appl ication, or low
impedance contacts for s ignal- leve l circuits such as de 
pi lot circu its and programmable logic contro l lers. Signal
level contacts are gold-plated and are suitab le for 5-30 Vac 
or Vdc. 

Spectra RMSTM Auxi l ia ry Switches are common to 
a l l  c ircuit breakers and switches in the Spectra RMSTM 
product family. AI I  Spectra RMSTM accessories are UL 
Listed for field insta l l ation. 

Fig. 21.1  Au xi  I iary Switch 

ELECTRICAL DATA 

Table 21.1 Auxi l iary Switch E lectrical Characteristics 

Contact Ratings 

Catalog Contact Ac De 

Number Configuration Volts Amps Volts Amps-Res. 

SAUXPAB1 1 AB Element 1 20-240 5 48- 1 25 0.50 

SAUXPAB2 2 AB Elements 1 20-240 5 48- 1 25 0.50 
SAUXGAB1 1 AB Element, gold-plated 5-30 1 5-30 1 .0 

SAUXGAB2 2 AB E lements, go ld-plated 5-30 1 5-30 1 .0 

Breaker open or tripped Breaker closed 

Fig.21.2 Wiring Diagram, Auxi l iary Switch One AB Element 

Amps-lnd. 

0.25 

0.25 
0 .5 
0.5 
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TERMINATION LUGS 

Termination lugs permit easy front connection of either 
copper- or a luminum-insulated conductors to the termina l s  
of  Spectra RMS '" c i rcuit breakers and molded case 
switches. 

F igure 22.1 i l l ustrates the snap-in lugs that are 
insta l led without tools in SE- and SF-Frame Spectra 
RMS '" c i rcu it breakers and molded case switches. 
Sizes and Ratings. Termination l ugs are designed and 
tested for use with specific conductor s izes and number of 
conductors per phase. These characteristics are d ictated 
by UL and represent sound engineering practice. Table 22.1 
l ists the maximum-size conductor range for tin-plated 
extruded-aluminum lugs . 

Fig.22.1 Typica l  Snap-In L ine S ide Lug 

Table 22.1 Lug Sizes and Ratings for C ircuit Breakers ( Inc luding Mag-Break®) and Molded Case Switches 

Device Line/Lug Maximum 75C Insulated Conductor 

Frame Frame Amps Catalog No. Copper Conductor Aluminum & Copper Clad 

SE 7 

30 

60 TCAL 1 8  #1 4 AWG - 3/0 #1 2 AWG-3/0 

1 00 

1 50 

SF  250 TCAL29 #6 AWG- 350 MCM #4 AWG-350 MCM 

SG 400 TCLK65 

600 

SK 
800 

TCAL81 (upper) (3) 3/0-500 MCM (3) 3/0-5-MCM 
TCAL91 (lower) 

1 ,200 
TCAL 1 21 (upper) (3) 3/0-500 MCM (4) 250- 500 MCM 
TCAL 1 31 (lower) (4) 250- 500 MCM 

22 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



BACK-CONNECTED STUDS 

Back-connected studs are used when panel mounting (of 
the protective device), qu ick remova l ,  and cab l ing or bus
s ing behind the panel i s  requ i red. A mounting sub-base is 
provided that mates with the Spectra RMS™ c ircuit 
breaker or molded case switch and the studs. Each stud i s  
of  sufficient length to accommodate panel thicknesses 
from 0.25 inches (6mm) to one inch (25mm). 
Sizes and Ratings. Table 23.1 1 i sts the back-connected 
studs avai lable for the complete l ine of Spectra RMS'M c i r
cuit breakers, inc luding Mag-Break® devices and molded 
case switches. These studs are field- insta l led. 

Table 23.1 Back-Connected L ine and Load Studs 

Fig.23.1 Back-Connected Stud 

Length, Back of Device 

Frame Frame Amps Inches Millimeters Short/Long 

SE 1 5-50 225/32 70.6 Short 

413/32 1 1 2.0 Long 

60- 1 50 313/32 86.5 Short 

525/32 1 47.0 Long 

SF 70-250 223/32 69.0 Short 
531/32 1 51 . 5 Long 

SG 1 25-400 517/32 1 40.5 

250-600 517/32 1 40.5 

SK 300-800 51/2 1 39.7 

800-1 , 200 8 203.0 

Catalog 
Number 

TEF1 

TEF2 

TEF3 
TEF4 

TFK1 
TFK2 

SGBCS 

SGPCS 

TKM1 1 

TKM 1 2  
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PLUG-IN MOUNTING BASES 

Plug-in mounting bases provide the user with another 
option for quick changeout of breaker and switch 
assembl ies without d isturbing power connections. Two 
pl ug-in bases (one for each terminal end) are required for 
each protective device. When a pa i r  of bases are ordered, 
the optional mounting plate (shown in Figure 24. 1 )  is sup
p l ied at no add it iona l charge and provides three important 
functions. The p late locates and supports the l ine and load 
base assembl ies, provides a convenient means to mount 
the entire assembly to a metal structure, and serves as a 
deadfront barrier. 

Each p lug- in base assembly conta ins a l l  of the 
mounting hardware necessary to mount the base to either 
end of the circu it breaker or molded case switch. E lectrica l 
spacing between adjacent termina ls is provided by a l ter
nate long-short- long (LSL) or short- long-short (SLS) termi
nal assembl ies .  Fu l ly configured Spectra RMS'" c i rcu i t  
breakers a re ava i lab le in  two-pole configurations - with 
the center pole miss ing .  Consequently, base assembl ies for 
two-pole breakers are e ither short-open-short (SOS) or 
l ong-open-long (LOL). SE-, S F- and SK-Frames use horizon
ta l studs (suffix PD1 or PD2). wh i l e  SG-Frames use vertica l 
studs (suffix PC1 or PC2). 

When breakers or switches are mounted side by 
side, it is important to plan for adjacent outside poles of 

Table 24.1 Plug-In Mounting Base 

the two devices to have a long-short or short- long configu
ration, so that adequate e lectrical spacing i s  provided 
between adjacent devices. 

Fig.24.1 Plug-In Mounting Base 

Sizes and Ratings. Tab le 24.1 1 i sts sizes and ratings of the 
p lug-in base assembl ies. There are two basic stud configu
rations, PD1 and PD2. PD1 a lways has two short outside 
stud terminals (either short- long-short (SLS), or short-open
short (SOS)). PD2 a lways has two long outside terminals 
(either long-short- long (LSL), or long-open-long (LOL)). 

Plug-In Mounting Bases,2 Required per Breaker Optional Mounting 

Stud Configurations Plate 
Amp Breaker No. of Catalog 

Rating Type Poles PD1 PD2 Number Catalog Number 

1 50 SE1 50 3 SLS LSL TE1 3PD 1 ,2 TMP1 

250 SF250 
2 sos LOL TF22PD1 .2 TMP2 
3 SLS LSL TF23PD1 ,2 

600 
SG400 3 SLS LSL TGPC1 ,2 

SMP3 SG600 3 SLS LSL TGPC1 ,2 

800 SK1 200 3 SLS LSL TK83PD 1 A,2A TMP4 

1 ,200 SK1 200 3 SLS LSL TK1 23PD 1 A,2A TMP4 
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MOTOR-OPERATED MECHANISMS (MOM) 

The MOM function uses an ac or de motor-driven mecha
nism to produce rapid closing or opening. No physical mod
ification of the breaker or switch is needed to add the 
MOM. The MOM operator s l ips over the operating handle 
of the c i rcu i t  breaker or mo lded case switch. The MOM 
cover can be l i fted to manual ly open or close the breaker or 
switch. Visual ind ication of the "On-Off" status appears on 
the mechanism cover. 

Figure 25.1 shows an SF-Frame motor operator. 

MECHANICAL INTERLOCKS 

Mechanical interlocks are avai lable for a l l  SG- and SK-Frame 
Spectra RMS™ c ircuit breakers and molded case switches. 
The function of the mechanica l  interlock is to posi tively 
assure that two adjacent devices in an assembly cannot 
both be in the i r  "On" ( i .e . ,  closed) position at  the same 
time. However, both devices can be "Off" ( i .e . ,  open or 
tripped) at  the same time. The interlocking function i s  per
formed mechanica l ly by a wa lking beam mechanism and 
does not requ ire any control power. 

These interlocks are usefu l whenever control or 
safety requ i rements d ictate an e ither-or energized condi
tion downstream of the two protective devices. 

Sizes and Ratings. Spectra RMS ™  c ircuit breakers and 
mo lded case switches used with mechanical interlocks 
requ ire specia l  factory dri l l ing .  Note that each mechanica l  
interlock must be ordered with two c i rcuit breakers or 
molded case switches, a long with instructions for dri l l ing 
the bases of the two protective devices. 

Fig. 25.1 Motor-Operated Mechanism for an SF-Frame Spectra RMS'" 
Ci rcuit Breaker 

Table 25.1 Motor-Operated Mechanisms, Ratings and Electrical Data 

Control Power Operating Time 

Amps 
Seconds 

Device Catalog CD Opening Recommended 

Frame Number Voltage Inrush Running Closing Reset Fuse 

120 Vac 10 03 03 
SEMOM1 

125 Vdc 11 

SE SEMOM2 240Vac 6 03 03 

SEMOM6 24 Vdc 25 03 03 

SEMOM9 48Vdc 15 03 0.3 

120 ac 10 03 03 
SFMOM1 

125 de 11 0.3 03 

SF SFMOM2 240ac 6 0.3 0.3 

SFMOM8 24 ac 25 03 0.3 

SFMOM9 48dc 15 0.3 0.3 

120 Vac 12 0.3 03 
SGMOM1 

125 Vdc 13 

240Vac 7 0.3 0.3 

SG SGMOM2 
250Vdc 8 

SGMOM8 24 Vdc 30 03 0.3 

SGMOM9 48Vdc 24 0. 3 0.3 

120 Vac 14 03 03 
SKMOM1 

125 Vdc 15 

240Vac 8 0.3 0.3 

SK SKMOM2 
250Vdc 9 

SKMOM8 24 Vdc 35 03 03 

SKMOM9 48Vdc 25 OJ 0.3 

CD All ac control power may be either 50 Hz or 60Hz. 

Table 25.2 Mechanical I nterlocks 

Device 
Panel Thickness 

Catalog 

Frame Maximum I Minimum Number 

Inches I Millimeters I Inches I Millimeters 

SG 
CONSULT FACTORY FOR AVAILABILITY 

SK 
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HANDLE OPERATORS 

Three different operating hand les are ava i lab le for use 
with Spectra RMS 'M circuit breaker and molded case 
switches : TOA TOM and TOR. Each provides its own 
unique function. Types TOA and TOM are adjustabl e-depth 
operating handles. Type TOR operating handles are rotary 
hand les that connect d i rectly to the protective device, and 
the operating handle projects d i rectly through the enclo
sure door. 

TYPE TDA ENCLOSE FLANGED MOUNTED 
HANDLES, VARIABLE DEPTH OPERATING 

MECHANISMS AND ACCESSORIES 

Type TOA handles are designed to meet automotive-duty 
specifications. They are NEMA 12  and NEMA 13  UL  
recognized components. These hand les can  be located on  
either the right-hand or left-hand flange of  an enclosure, 
and they are field-convert ib le for either posit ion. Handle 
mounting d imensions f it standard flanged enclosures with 
depths from eight i nches to 24 i nches (203mm to 609mm). 

Two different handle lengths are provided. Type 
TOA1 handles have a nominal length of s ix inches (1 52mm), 
and Type TOA2 handles have a length of 1 0  inches 
(254mm). Both flange handles are interchangeable and 
are satisfactory for use with a l l  operator mechanisms. The 
advantage to using the longer Type TOA2 handle i s  the re
duction in the operating forces provided by the longer lever 
arm. Both handles permit use of up to three-sixteenths of 
an inch to five-sixteenths of an inch (4.75mm to 7.94mm) 
d iameter padlocks. Both handles are equipped with 0-ring 
sea l s  for o i l -tight/dust-tight duty. 

Variable Depth Operating Mechanisms. The operating 
mechanism consists of two primary components : a combi
nation mounting plate and yoke, and a drive rod that con
nects the handle to the yoke mechanism. 

The protective device i s  mounted on the p late, and 
the device's operating handle s l i ps into a s lot at the front of 
the yoke. The mounti ng plates have toggle spring-ass ist to 
assure positive "On-Off' operation. Yoke stops are 
included to prevent excessive wear of the operating han
dle of the circuit breaker or mo lded case switch. 

The standard drive rod is three-eighths of an inch 
(9.5mm) in  d iameter for SE- and SF- and one-half i nch for 

26 

Fig.26.1 Type TDA1 Flange Handle 

SG- and SK-Frames. For a l l  frames, it i s  16 inches (406mm) 
long, and may be cut to a shorter desi red length during 
i nsta l lation. 

Type TDA Handle Accessories. Four  Type TOA handle 
accessories are avai lab le .  They are auxi l ia ry contacts, a 
flange stiffener (and an extended drive rod). an extended 
drive stud, and specia l  NEMA 12 vau lt-type sea l ing and 
interlocking door hardware for left-hinge enclosure doors. 

Auxiliary Contacts. Auxi l i a ry s ing le-pole, double-throw 
(SPOT) and double-pole, double-throw (OPOT) auxi l ia ry con
tact kits are avai lab le for either left-f lange or right-f lange 
mounting. These contacts are actuated by the operating 
mechanism yoke. 

Flange Stiffener and Extended Drive Rod. When 
either the enclosure needs stiffen ing begind the operating 
handle, or a drive rod l onger than 16 i nches is requi red, a 
specia l  f lange stiffener kit is ava i lab le .  The kit contains a 
3/s-inch (9.5mm) drive rod 22 inches (559mm) long. The 
drive rod is threadE!_d and may be cut to any convenient 
length_ 

Extended Drive Stud. Extended drive stud provides addi
tional room inside the enclosure by a l lowing a 15l15-inch 
(33mm) displacement of the operating mechanism with 
respect to the handle. Specifical ly, when the handle is 
mounted on the right-hand side of the enclosure, the oper-

·ating mechanism is d isp laced to the left by 15116 inches 
with the extended drive stud insta l led. Conversely, when 
the handle is insta l l ed on the left-hand s ide, the operating 
mechanism is d isplaced 15116 inches to the right. (Note: 
Not suitab le with SK-Frame operating mechanism.) www . 
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Vault-Type Interlocking Door Hardware. For left
h inged enclosure doors. A type TDA hardware kit i s  avai la
b le to permit interlocking a left-hinged door by the Type 
TDA handle. The kit is designed for doors havi ng a nominal 
depth of three-quarters of an inch ( 19mm). The interlocking 
function requ ires use of a screwdriver to re lease interlock
ing and permit door open ing. Norma l ly, the flange handle 
and operating mechanism cannot be p laced in  the "On" 
(energized) posit ion un less the enclosure door and door 
hardware is c losed. 

When enclosure doors are 40 inches (1 ,016mm) long 
or longer, a th i rd point latch i s  recommended and ava i lab le .  

TYPE TDM DOOR-MOUNTED HANDLES AND 
VARIABLE DEPTH OPERATING MECHANISMS 

Type TOM hand les and mechan isms are designed for door
mounting of a rotary operating handle. Shafts of various 
lengths connect d i rectly to a s l id ing p late assembly that 
fits over the "On-Off" handle of the Spectra RMS TM c i rcuit 
breaker or molded case switch. Rotation of the handle 
causes up and down (or r ight and left, for horizonta l ly 
mounted protective devices) motion of the device toggle 
handle, which closes or opens the device. 

Handles. TOM door-mounted handles accommodate up 
to three padlocks. There are two bas ic handle styles. Both 
TH1 and TH2 hand les are designed for NEMA 1, 3R and 
12  enclosures. TH2 handles are longer than TH1 to provide 
more torque for SG- and SK-Frame devices. When NEMA 
4 or 5 enclosures are requ i red, handle Cat. No. THCH45 is  
avai lab le (for a l l  s ize devices). 

Operating Mechanisms, Including Shafts. The Type 
TOM operating mechanism attaches to the face of the 
Spectra RMS'M c i rcu i t  breaker or molded case switch with 
screws provided in the hand le assembly kit. As mentioned 
earl ier, the protective device may be mounted either verti
ca l ly or horizontal ly. Shafts are cut by the user to the length 
requ i red for the specific appl i cation. 

Replacement Handle Gaskets. There are two sets of 
rep lacement neoprene gaskets for NEMA 3R, 1 2  and 12K 
enclosures. One  set is for Cat. No .  TH1 handles ( S E- and 
S F-Frame devices). and the other for Cat. No. TH2 hand les 
(SG- and SK-Frame devices). 

TYPE TDR INTEGRAL HANDLE MECHANISM 

Type TOR handles are designed for d i rect mounting to the 
Spectra RMS'M c i rcuit breaker or molded case switch 
operating handle. A door ring on the handle projects 
through a mating hole on the front of the enclosure door. 
Type TOR handles are suitable for use with shal l ow depth 
NEMA 1, NEMA 12 or NEMA 12K enclosures. Rotary 
motion of the handle opens or c loses the protective device. 

Figure 27.1 shows a Type TOR hand le mounted to an 
SE-Frame Spectra RMS'M c i rcuit breaker, mounted verti
cal ly. D ifferent handles are used for vertical and horizontal 
mounting of the protective device. An interlock kit is ava i la
b le to mate with the door ring of the type TOR handle, and 
provide an interlock function between protective device 
and enclosure door. A gasket kit is a lso avai lable to limit 
the intrusion of dust and d i rt into the enclosure through the 
space between the door ring on the protective device and 
the hole in the enclosure door. This gasket kit is requ i red 
for NEMA 12 and NEMA 12K  appl ications . 

Fig.27.1 Type TOR Integral Handle Mechanism 
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Th is  section conta ins catloging defin ition for Spectra 
RMS 'M c i rcu it breakers, mo lded case switches and the ir  
rating p lugs .  

THE SPECTRA RMS'M CATALOG NUMBERS- CIRCUIT BREAKERS AND SWITCHES 

Table 28.1 Circuit Breaker Catalog Numbering System 

Spectra RMS'" 
Product 
Line 

EXAMPLE: 

E = SE-Frame 
F = SF-Frame 
G = SG-Frame 
K = SK-Frame 

L 

Standard 
Rated per 

NEC 

Interrupting Capacity 

Varies with frame size. 
Refer to rating tables. Number of Poles 

1 = 1 pol e 
2 = 2 pol es 
3 = 3 pol e s  

The cata log number SELA36AT01 00 describes a Spectra 
RMS 'M SE-Frame, current l imiting, 65 kA (symmetrica l )  
IC ,  3-poles, 480-Vac, fu l ly configured c i rcuit breaker; i .e., 
fixed long-time (determined by rating p lug). adjustable 
instantaneous with tracking short-time function and a 
maximum frame current of 100 amps. 

28 

4 

2=240Vac 
4 = 480 Vac 
6 = 600 Vac 

Product 
Function 

AT = Fixe d Long Time , Adjustabl e 
Instantaneous with Tracking 
Short Time Circuit Breaker. 

AI = Mag-Break® Adjustable 
Instantaneous only with 
Tracking Short Time Circuit 
Breaker. 

AN = Non-Automatic with Fixed 
Instantaneous Mol de d Case 
Switch 

0100 

0100 
Cont. 

Maximum Frame 
Current-Amperes 

0007 = 7 Amps 
0030 = 30 Amps 
0060 = 60 Amps 
0100 = 100Amps 
0150 = 150Amps 
0250 = 250 Amps 
0400 = 400 Amps 
0600 = 600 Amps 
0800 = 800 Amps 
1200 = 1 .200 Amps www . 
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SPECTRA RMS TM CATALOG NUMBERS
RATING PLUGS 

Table 29.1 Rating Plug Catalog Numbering System 

Same for All 
Rating Plugs 

Fra me Size 
Rejection Code 

Device Frame 
E = SE-Frame G = SG-Frame 
F = SF-Frame K = SK-Frame 

EXAMPLE: 

In Amperes 

A rating p lug with a cata log number SRPG400A350 i s :  
SRP= Rating p lug .  
G400A= Rejection Code (see explanation below.) 

Rating plug may be used with any 400-amp frame 
SG-Frame fu l ly configured circuit breaker or Mag-Break® 
motor circuit protector. 

350= Current rating of p lug is 350 amps. 

Rejection Codes. The term "rejection code" describes 
the results of the mechanical accept/reject arrangement 
a l l owing only properly rated rati ng p lugs to be inserted 
into a circuit breaker. For example, both SE-Frame and SF
Frame c i rcuit breakers have 1 00-amp rating p lugs. How
ever, a 1 00-amp frame SE-Frame circuit breaker i s  designed 
to accept only SE-Frame rating p lugs from 70 amps to 1 00 
amps, and reject a l l  other rating p lugs. The SF-Frame c i rcuit 
breaker fam i ly accepts 1 0  rating p lugs ,  ranging from 70 
amps to 250 amps, and wi l l  reject a l l  other rating p lugs for 
different frame-size breakers. 

ACCESSORIES 

Both interna l and external accessories uti l ize a sequentia l  
cata log numbering system consisting of a set of a l pha 
characters (e.g. , SAUX for an i nternal auxi l ia ry switch, "S" 
for Spectra RMS'M and "AUX'' for aux i l iary switch) and 
numbers .  The numbers have no s ignificance as to the volt
age or current rating of the accessories. External accessory 
cata log numbers use different mixtures of a lpha charac
ters and numbers. 

Table 29.2 Spectra RMS ·· Interchangeable Rating Plugs 

Plug Rating Catalog 
Frame Type Amps Number 

E 7  A CD 3 SRPE 7A 3 
7 SRPE 7A 7 

15 SRPE 30A15 

E 30A 2 0  SRPE 30A2 0 
25 SRPE 30A25 
30 SRPE 30A 30 

40 SRPE 60A 40 
SE E 60A 5 0  SRPE 60A50 

60 SRPE 60A 60 

7 0  SRPE100A 7 0  

E100A 80 SRPE100A 80 
9 0  SRPE100A9 0 

100 SRPE100A100 

110 SRPE 150A110 
E15 0A 125 SRPE15 0A 125 

1 5 0  SRPE1 50A 150 

7 0  SRPF25 0A 7 0  
9 0  SRPF25 0A9 0 

100 SRPF25 0A 1 00 
110 SRPF25 0A 110 

SF F25 0A 125 SRPF25 0A 125 

150 SRPF25 0A 150 
175 SRPF250A 175 
200 SRPF25 0A2 00 
225 SRPF25 0A225 
25 0 SRPF250A25 0 

125 SRPG4 00A125 
15 0 SRPG4 00A 15 0 
1 75 SRPG 400A175 
2 00 SRPG4 00A2 00 

G4 00A 225 SRPG 40 0A225 
250 SRPG4 00A25 0 
300 SRPG 40 0A 300 

SG 
350 SRPG4 00A 35 0  
400 SRPG4 00A 400 

250 SRPG 600A25 0  
300 SRPG 600A 300 
35 0 SRPG 600A 35 0  
400 SRPG 600A4 00 

G 600A 450 SRPG 600A 45 0  
5 00 SRPG 600A5 00 
600 SRPG 600A 60 0  

300 SRPK 800A 300 
4 00 SRPK 800A 400 

K 800A 
5 00 SRPK 800A5 00 
600 SRPK 800A 600 
7 00 SRPK 800A 7 00 

SK 800 SRPK 800A 800 

600 SRPK 120 0A 600 
7 00 SRPK12 00A 70 0 

K12 00A 800 SRPK1 20 0A 800 
1,0 00 SRPK 12 00A1000 
1 ,20 0 SRPK12 00A1 2 00 

Note: CD Mag-Break® only. 
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INTRODUCTION 

The Electrical Data section of this manual is i ntended to 
assist those responsib le for the selection and appl i cation 
of c i rcu it-protective devices in making the proper choices 
of Spectra RMS™ circuit breakers and molded case 
switches. Because Spectra RMS™ devices are true i nter
national products, attention is given to the selection proce
dures associated with American, Canadian and I EC 
Standards. 

Electrical Data is presented in a sequence that fol
lows the steps necessary to make the selection of the 
protective device that matches system and equ ipment re
qu i rements. 

Fig.30.1 The Spectra RMS'" Circuit Breaker Fam i ly 

General 

MOLDED CASE CIRCUIT BREAKERS 

Molded case circuit breakers are circuit-protective devices 
that perform two primary functions: 1 )  manual switching to 
open and close a c i rcuit by means of a toggle handle; and 
2) automatic opening of the circuit under short-circuit and/ 
or susta ined overload conditions. 

30 

Functions A circuit breaker inherently protects c i rcu its 
during short-circuit and overload conditions by automati
ca l ly opening its protected electrical c i rcuit without the 
use of fuses. When the c i rcuit breaker opens to clear a 
short-ci rcuit or a susta ined overload condition, its "togg le" 
handle moves to the "Tripped" position (midway between 
"On" and "Off" positions). indicating the circuit breaker 
has automatica l ly opened. Once the overload or short c i r
cuit has been corrected, the circuit breaker can be c losed 
by s imp ly moving the toggle handle fi rst into the "Reset" 
(ful ly "Off") position, and then i nto the "On" position. 

Circuit Breaker Advantages There are several advan
tages to using circuit breakers as protective devices. One 
key advantage to circuit breakers over fusib le elements i s  
that an overcurrent on one pole of  a mu lti po le  device 
actuates a common trip bar that trips a l l  poles s imu ltane
ously. Consequently, "single phas ing" a three-phase load 
is not possib le when a c i rcuit breaker opens, whi le it is 
possible with fusib le devices. Molded case c i rcuit break
ers uti l i ze "trip-free" construction. A trip-free device is one 
that cannot be forced into the closed or "On" position 
when a tripping action is present as the result of an abnor
mal condition. If an attempt is made to manual ly c lose a 
circuit breaker's toggle handle whi le an overcurrent condi
tion exists in the protected c i rcuitry, the circuit breaker wi l l  
open, even i f  the toggle handle is held i n  the "On" position. 

Protective Function- Circuit breakers Spectra RMS '" 
c ircuit breakers are not i ntended to replace running over
load, unbalanced voltage or specia l-purpose protection 
provided by other motor-protective equipment such as 
overload relays and motor-temperature sensing devices. 
However, Spectra RMS '" c ircu it breakers can be used to 
provide motor overload and overcurrent protection for 
branch circu its contain ing infrequently started i nduction or 
synchronous motors. 

Spectra RMS'" molded case c i rcuit breakers meet 
UL Standard 489 covering "Branch C i rcu it and Service 
C i rcuit Breakers" ; NEMA Standard AB-1 - Molded Case 
C i rcuit Breakers ; I EC Standard 947-2, C ircuit Breakers 
(Low-Voltage Switchgear and Contro lgear) and appl icable 
Canadian and Japanese Standards. 
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UL Standard-Rated Circuit Breakers Spectra RMS TM 
c i rcuit breakers are class ified as "standard-rated" devices. 
UL Standard 489 makes provis ions for two categories of 
c ircuit breakers, "UL Standard-rated" and "UL 1 00 percent
rated." The basis for UL Standard-rated c i rcuit breakers is 
as fol lows : 

Mounted in Free Air. C i rcuit breakers are tested to carry 
1 00 percent of nameplate current rating, continuously, when 
mounted in free a i r  at 25°C (7rF) and cable per Tab le 35.1 , 
Page 35. However, they are not appl ied in this manner. 

Mounted in an Enclosure. Spectra RMST" enclosed circuit 
breakers are rated to carry 1 DO percent of nameplate cur
rent rat ing, intermittently (three hours, maximum). and 80 
percent, continuously, with the enclosure in a 25°C ambi
ent and cabled per Table 35.1 , Page 35. 

GrouQ-Mounted. G roup-mounted c i rcuit breakers may 
require derating of the ci rcuit breakers and cable in room 
ambients other than 25°C and with cable other than l i sted 
in Table 35. 1 ,  Page 35. 

IEC Equivalent to UL Standard-Rated Circuit 
Breakers I EC Standard 947-2 1 i sts three current ratings : 
"conventional free a i r  thermal current ( lthl" ;  "conventional 
enclosed thermal current ( l thel" ;  and "rated current ( IJ' I EC 
procedures ca l l  for an eight-hour test. Consequently, when 
a standard-rated circuit breaker is mounted in  free a i r  at 
25°C and with the cab l i ng of Tab le 35. 1 ,  Page 35, the break
er's conventional free a i r  thermal current may be consid
ered to be 1 DO percent of nameplate current. Enclosed 
c i rcuit breakers cabled per Table 35.1 and mounted in  25oC 
room ambient may be considered to have a conventional 
enclosed thermal current of 80 percent of nameplate cur
rent. Group-mounted c i rcuit breakers may requ i re addi
tional derating to reflect actual room ambient and cab l ing. 

Rated current ( In) i s  equal to the free air therma l  cur
rent (l1h). and is the same as the rated current for c i rcu it 
breakers described in the techn ica l data of this publ ication. 
Specifical ly, rated current per UL489 and rated current per 
IEC947 -2 are equivalent terms. 

MOLDED CASE SWITCHES 

Molded case switches are used as circu it-disconnect 
devices where overload and short -circuit protection for the 
relevant c i rcuit is provided by other devices. Because these 
switches are tested to meet a s ix-times rated current over-

load requ i rement, they a re usefu l as d isconnects i n  motor 
ci rcuits and are horsepower rated. 

Spectra RMST" molded case switches are designed 
to meet and are tEsted in accordance with UL Standard 
1 087, specifica l ly covering molded case switches. 

STANDARDS AND REFERENCES 

Underwriters' Laboratories 
UL Standard 489, Branch C i rcuit and Service Circuit 
Breakers ; and UL Standard 1 087, Molded Case 
Switches. Order from UL Pub l ications Stock, 333 
Pfingston Road, Northbrook, I L  60062 . 

National E lectrical Manufacturers Association (NEMA) 
NEMA Standard AB-1 , Molded Case Circuit Breakers. 
Order from NEMA Publ ications, 155 East 44th Street, 
New York, NY 1 001 7 .  

Institute of  Electrical and  Electronics Engi neers ( IEEE) 
IEEE Standard No. 45, Recommended Practices for 
Electrical Insta l l ation on Sh iQboard. Order from I EEE 
Service Center, 445 Hoes Lane, Piscataway, NJ 
08854. 

National Electrical Code (NEC) 
1990 issue scheduled ava i lab i l ity in fa l l . 1 989 to 
rep lace 1987 issue. Order from National Fire Protec
tion Association, Batterymarch Park, Quincy, MA 
02269. 

International Electrotechn ica l  Commission ( I EC) 
I EC Standard 947-2, Low-Voltage Switchgear and 
Control gear, Part 2, Circuit Breakers. Order from 
Bureau Central de Ia Commission E lectrotechnique 
lnternationale, 3 ruede Varemble, Geneva, 
Switzerland. 

Canadian Standards Association (CSA) 
CSA Standard 22.2 No. 5, Service Entrance and 
Branch C i rcuit Breakers. Order from CSA 178 Rexdale 
Blvd . ,  Rexdale (Toronto), Ontario, Canada M9W1 R3. 

Japanese Industries Standard (J ISC) 
J ISC Standard 8370, Low-Voltage Switchgear and 
Contro lgear, C i rcuit Breakers. 

Verband Deutscher Electrotechn iker (VDE) 
(Association of German E lectrical Eng ineers) VDE 
Specification 0660, Low-Voltage Switchgear and 
Control Gear, C i rcuit Breakers. 
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CURRENT RATINGS OF CIRCUIT BREAKERS AND MAG-BREAK® MOTOR CIRCUIT PROTECTORS 
Table 32.1 Spectra RMS'" C i rcuit Breaker Current Ratings SE- and SF-Frame Circuit Breakers 

Max. Rating 
Instantaneous Trip Settings, Nominal RMS Sym, Amperes 

Trip Setting Adjustment Position Frame Plug 
Frame Amps Amps Lo 2 3 4 5 6 Hi 

7(SJ 3 1 1  1 3  1 6  1 9  24 31  39 

7 22 27 35 43 56 7 1  90 

30 1 5  43 55 69 86 1 1 1  1 43 1 82 

20 58 74 93 1 1 6 1 51 1 96 254 

25 73 93 1 1 7 1 47 1 93 253 332 

30 87 1 1 2  1 42 1 79 237 3 1 4  41 5 

60 40 1 1 8 1 50 1 88 237 308 394 501 

SE 50 1 48 1 87 236 296 386 498 637 

60 1 78 224 284 355 464 604 777 

1 00 70 206 261 329 41 1 534 684 863 

80 236 299 377 472 6 1 4  787 999 

90 267 338 426 532 694 892 . 1 , 1 38 

1 00 297 376 475 593 775 998 1 ,280 

1 50 1 1 0  328 41 5 524 654 857 1 ' 1 05 1 ,426 

1 25 374 474 598 745 979 1 ,265 1 ,640 

1 50 450 570 720 897 1 ' 1 81 1 ,528 1 ,991 

Lo 2 3 4 5 Hi 

70 205 260 330 41 0 535 700 

90 265 335 425 530 690 900 

1 00 295 375 470 590 765 1 ,000 

1 1 0  325 41 0 520 650 845 1 , 1 00 

SF  250 
1 25 370 465 570 740 960 1 ,250 

1 50 440 560 705 885 1 ' 1 50 1 ,500 

1 75 51 5 655 825 1 ,035 1 ,345 1 ,750 

200 590 750 940 1 , 1 80 1 ,535 2,000 

225 665 840 1 ,050 1 ,330 1 ,730 2,250 

250 740 935 1 '
1 80 1 ,480 1 ,920 2,500 

Note: CD The 7-amp frame and the 3A and 7 A rating plugs are used only with the Spectra RMS'" Mag-Break® motor c i rcuit protector. 
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Table 33.1 Spectra RMS'" Circuit Breaker Current Ratings SG- and SK-Frame Circuit Breakers 

Max. Rating 
Instantaneous Trip Settings, Nominal RMS Sym, Amperes 

Frame Plug Trip Setting Adjustment Position 

Frame Amps Amps Lo 2 3 4 5 Hi 

1 25 380 480 620 765 990 1 ,275 
1 50 455 575 740 920 1 ' 1 85 1 ,530 
1 75 530 670 865 1 ,070 1 ,385 1 ,785 

200 605 765 990 1 ,225 1 ,580 2,040 
400 225 680 860 1 ' 1 1 5 1 ,375 1 ,780 2,295 

250 755 955 1 ,235 1 ,530 1 ,975 2,550 
300 905 1 ' 1 45 1 ,480 1 ,835 2,370 3,060 

SG 350 1 ,060 1 ,340 1 .730 2 , 1 40 2,765 3,570 

400 1 ,2 1 0  1 ,530 1 ,980 2,445 3, 1 60 4,080 

250 765 965 1 ,2 1 5 1 ,500 1 ,960 2,530 

300 91 5 1 ' 1 55 1 ,455 1 ,800 2,355 3,035 

350 1 ,070 1 ,350 1 ,700 2, 1 00 2,745 3,545 

600 400 1 ,220 1 ,540 1 ,940 2,400 3, 1 35 4,050 

450 1 ,375 1 ,735 2,1 85 2,695 3,530 4,555 

500 1 ,525 1 ,925 2,425 2,995 3,920 5,060 
600 1 ,830 2,3 1 0 2,9 1 0  3,595 4,705 6,075 

300 940 1 ' 1 50 1 ,445 1 ,795 2,375 3,01 5 
400 1 ,255 1 ,535 1 ,930 2,395 3, 1 65 4,01 5 

800 500 1 ,570 1 ,9 1 5  2,41 0 2,990 3,955 5,020 

600 1 ,875 2,290 2,895 3,6 1 0  4,740 6, 1 95 

700 2, 1 55 2,665 3,375 4,240 5,525 7,420 
SK 

800 2,440 3,035 3,860 4,875 6,305 8,705 

600 1 ,825 2,3 1 0  2,905 3,685 4,730 6, 1 1 0  

700 2, 1 25 2,690 3,385 4,31 5 5,655 7,400 

1 ,200 800 2,425 3,065 3,865 4,955 6,620 8,775 

1 ,000CD 3,0 1 5  3,8 1 0  4,820 6,240 8,675 1 1  ,755 

1 ,200CD 3,605 4,550 5,775 7,550 1 0,885 1 5,050 

Note: CD Values are pre l iminary. 
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Table 34.1 Spectra RMS '" Molded Case Switch Current Ratings 
Three-Pole, 600-Vac 

Switch 
Frame Type Maximum Frame Ampere 

SE  SEDA 1 00 and 1 50 

SF SFDA 250 

SG SGDA 400 and 600 

SK  SKDA 800 and 1 ,200 

FACTORS AFFECTING CURRENT RATINGS 
OF INSTALLED DEVICES 

There are seven appl ication factors that need to be consid
ered in the selection of the current ratings of molded case 
c i rcuit breakers and switches. These are :  1) the size of the 
cab le used in the l i ne and load connections, 2) the actua l  
i nsta l led ambient temperature, 3) the system operating fre
quency, 4) the a ltitude of the i nsta l l ation, 5) the type of 
loading of the protected circu it, 6) the design safety factor, 
and 7) derating for continuous l oading, if app l icable. 

The fo l lowing s imple relationship combines these 
seven appl ication factors into one equation :  

lp = I, X A X B X c X 0 X E X F X G 

Where : lp = Circuit breaker amp rating 
I, = Actual load current in amps 
A = Cable s ize factor 
B = Ambient temperature rating factor 
C = Frequency rating factor 
0 = Altitude rating factor 
E = Load c lass rating factor 
F = Safety factor 
G = I ntermittent/continuous duty 

rating factor 
Examples of how these selection factors are used 

are shown on Pages 40 and 41 . 

34 

CABLE SIZE 

The thermal design of a c i rcuit breaker takes i nto account 
the abi l ity of l ine and l oad cables to act as heat s inks. UL 
Standard 489 has assigned specific cab le s izes for each 
current rating. General ly, these assignments are coordi
nated with specific conductor temperature ratings. 
Increasing a conductor's temperature rating decreases 
both the cross sectional area of the conductor and its ab i l 
ity to conduct heat. F igure 34.1 i l l u strates the effect of 
changing cable size upon the current-carrying ab i l ity of the 
c i rcu it breaker or molded case switch . 

+ 50% 
+ 25% I 

0 
- 25% / rated 
- 50% conductor 

% Change in current carrying ability 

200% of rated 
conductor size 

Breaker current rating and conductor size are a matched 
pair; any insu lation type may be used but the cross section must 
remain  constant. 

Fig.34.1 Effects of Chang ing Load and Line Conductor S izes 
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Table 35.1 Cable Size by Circuit Breaker or Switch Amp Rating 

Device 
Aluminum or Copper-Clad 

Ampere 
Copper Conductor Aluminum Conductor 

Rating Paralleled Size Paralleled Size 

1 5  or less - 1 4 AWG - 1 2 AWG 
20 - 1 2 AWG - 1 0 AWG 
25 - 1 0 AWG - 1 0 AWG 
30 - 1 0 AWG - 8 AWG 
35 - 8 AWG - 6 AWG 

40 - 8 AWG - 6 AWG 
45 - 6 AWG - 4 AWG 
50 - 6 AWG - 4 AWG 
60 - 4 AWG - 3 AWG 
70 - 4 AWG - 2 AWG 

80 - 3 AWG - 1 AWG 
90 - 2 AWG - 1 /0 AWGlD 

1 00 - 1 AWG - 1 /0 AWGlD 
1 1 0 - 1 AWG - 1 /0 AWG 
1 25 - 1 /0 AWG!%! - 2/0 AWG 

1 50 - 1 /0 AWG - 3/0 AWG 
1 75 - 2/0 AWG - 4/0 AWG 
200 - 3/0 AWG - 250 kcm 
225 - 4/0 AWG - 300 kcm 
250 - 250 kcm - 350 kcm 

275 - 300 kcm - 500 kcm 
300 - 350 kcm - 500 kcm 
325 - 400 kcm Two 4/0 AWG 
350 - 500 kcm Two 4/0 AWG 
400 Two 3/0 AWG Two 250 kcm 

450 Two 4/0 AWG Two 300 kcm 
500 Two 250 kcm Two 350 kcm 
550 Two 300 kcm Two 500 kcm 
600 Two 350 kcm Two 500 kcm 
700 Two 500 kcm Three 350 kcm 

800 Three 300 kcm Three 400 kcm 
1 ,000 Three 400 kcm Either Four 350 kcm 

Or Three 600 kcm 
1 ,200 Either Four 350 kcm Four 600 kcm 

Or Three 600 kcm 

Notes : CD No. 1 AWG Type RH, RHH, RHW, THW, THWN or XHHW 
al uminum conductor may be used if device is marked to permit its use. 
(?) No. 1 AWG Type RH, RHW. RUH, THW, THWN or XHHW cormer con
ductor may be used if device is marked to permit its use. 

Table 35.2 Approximate Correlation, Standard Cross Sections of 
Round Copper Conductors AWG and KCM versus ISO Metric Cable 
S izes 

AWG or MCM 

Equivalent Cross-Section ISO Metric Cable 
Size (mm)2 Size (mm)2 

1 8  0.82 0 .75 
- - 1 
1 6  1 .3 1 .5 

1 4  2 . 1  2 . 5  

1 2  3 .3 4 

1 0  5.3 6 
8 8.4 1 0  
6 1 3.3 1 6  

4 2 1 .2 25 
2 33.6 35 

1 /0 53.5 50 

2/0 67.4 70 
3/0 85 95 

4/0 1 07.2 -

250 1 27 1 20 
300 1 52 1 50 

350 1 77 1 85 
500 253 240 

600 304 300 
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Table 36.1 Properties of Conductors Rated for Use with Molded Case Circuit Breakers 

De Resistance, Ohms per 1000 ft. 
@ 25C (77F) 

Concentric Lay 
Stranded Cond. Bare Conductors Copper 

Size Area Dia.Ea. Oia. 
AWG, Cir. No. of Wire In 
kern Mils Wires Inches Inches 

1 8  1 ,620 Sol id 0.0403 0.0403 

1 6  2,580 Solid 0.0508 0.0508 

1 4  4, 1 1 0 Solid 0.0641 0.0641 

1 2  6,530 Sol id 0.0808 0.0808 

1 0  1 0,380 Sol id 0. 1 0 1 9  0. 1 01 9  

8 1 6,510 Sol id 0 . 1 285 0. 1 285 

6 26,240 7 0.06 12  0. 1 84 

4 41)40 7 0.0772 0.232 

3 52,620 7 0.0867 0.260 

2 66,360 7 0.0974 0.292 

1 83,690 1 9  0.0664 0.332 

1 /0 1 05,600 1 9  0.0745 0.372 

2/0 1 33, 1 00 1 9  0.0837 0.41 8 

3/0 1 67,800 1 9  0.0940 0.470 
4/0 21 1 ,600 1 9  0. 1 055 0.528 

250 250,000 37 0.0822 0.575 

300 300,000 37 0.0900 0.630 

350 350,000 37 0.0973 0.681 

400 400,000 37 0 . 1 040 0.728 

500 500,000 37 0 . 1 1 62 0.8 1 3  

600 600,000 61 0.0992 0.893 

700 700,000 61 0. 1 07 1  0.964 

750 750,000 61  0. 1 1 09 0.998 

Note : CD Area shown is that of a circle having a diameter equal to the 
d iameter of the stranded conductor. 
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Area<D 
In B are Tinned 

Sq. ln. Conductor Conductor Aluminum 

0.00 13  6.51 6.79 1 0 .7 

0.0020 4. 1 0  4.26 6.72 

0.0032 2 .57 2.68 4.22 

0.0051 1 .62 1 .68 2.66 

0.0081 1 .0 1 8  1 .06 1 .67 

0.01 30 0.6404 0.659 1 .05 

0.027 0.41 0 0.427 0.674 

0.042 0.259 0.269 0.424 

0.053 0.205 0.2 1 3  0.336 

0.067 0. 1 62 0. 1 69 0.266 

0.087 0. 1 29 0.1 34 0.21 1 

0 . 109 0. 1 02 0.1 06 0. 1 68 

0. 1 37 0.081 1 0.0843 0. 1 33 

0 . 1 73 0.0642 0.0668 0. 1 05 

0.2 1 9  0.0509 0.0525 0.0836 

0.260 0.0431 0.0449 0.0708 
0.3 1 2  0.0360 0.0374 0.0590 
0.364 0.0308 0.0320 0.0505 
0.41 6 0.0270 0.0278 0.0442 

0.5 1 9  0.02 16  0.0222 0.0354 

0.626 0.01 80 0.01 87 0.0295 

0.730 0.01 54 0.01 59 0.0253 

0.782 0.0144 0 .0148 0.0236 

Cable Size Selection Factor A Determine any differ
ence between the cross-sectional area of the cab le s ize 
assigned to the breaker or switch current rating shown 
in Table 35. 1 ,  and the cross-sectional area of the cab le 
actua l ly used in  the insta l l ation. Then select the cab le s ize 
selection factor ( Item "A" in the equation on Page 34) from 
Table 37.1 . www . 
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Table 37.1 Cable Size Selection Factor A 

Applied Cable Cross-
Section Area as a 
Percent of Rated 

Cable Size Cross-
Sectional Area 50 60 70 
Cable Size Selection 
Factor A 1 .4 1 .25 1 . 1 5  

AMBIENT TEMPERATURE 

Ambient temperatures have a wider effect on the rating 
of the c i rcuit breaker/cable system than making an exact 
match of actua l  versus rated cable s izes. Whi le  the accu
racy of the i nternal sensing and tripping ci rcu itry within 
Spectra RMS™ c ircuit breakers are ambient- insens itive, 
h igh ambient may cause internal temperatures to exceed 
insu lation temperature l im its. Low temperatures substan
tia l ly increase current-carrying capab i l ity of the circuit 
breaker/cab le system unt i l  other l imiting factors occur 
(e.g. ,  lubrication problems or mechanical b ind ing due to 
differentia l  contraction of internal parts). 

Cable with temperature ratings above 75°C may be 
used, providing it is s ized to 75°C ampacity per the NEC, or 
other appl icable e lectrical code. 

The term "ambient" temperature always refers to 
the temperature of the a i r  immediate ly surrounding the 
protective device itself, and never the temperature of the 

Table 37.2 Ambient Temperature Selection Factor B 

80 

1 .07 

Percent 

90 100 1 25 1 50 200 

1 .03 1 .00 0.99 0.97 0.97 

air outs ide the device's enclosure .  Room or outs ide air tem
perature only estab l ishes the thermal floor to which a l l  
other heating is added. 

To convert breaker ambient temperature to room 
ambient it is necessary to know the temperature rise 
with in  the equipment housing the c i rcu it breaker (or 
switch). This temperature r ise is a function of several vari
ab les, includ ing heating caused by other equ ipment, venti
lation, solar heating, factors relating to group mounting 
and free su rface area of the breaker's enclosure . 

Ambient Temperature Selection Factor B Once the 
device ambient temperature is determined, select the 
ambient temperature selection factor from Table 37.2 ( Fac
tor "B" in the equation on Page 34) . 1 n  the event the ambi
ent temperature exceeds 60°C (1 40°F). or if the ambient 
and cab le combination appears to a l low selection factors 
lower than 1 .00, contact the factory for appl ication 
assistance. 

Circuit Breaker or Switch Ambient Temperature CD 
25C (77F) 40C (104F) 50C (122F) 60C (140F) 

Minimum Minimum Minimum Minimum 
Cable Cable Cable Cable 

Frame Selection Rating Selection Rating Selection Rating Selection Rating 
Size Factor B Deg. C  Factor B Deg. C  Factor B Deg. C  Factor B Deg. C  

SE 1 .0 60 1 .0 90 1 .0 1 05 1 . 1  1 05 
SF 1 .0 75 1 .0 90 1 .0 1 05 1 . 1 1 05 
SG 1 .0 75 1 .0 90 1 .0 1 05 1 . 1 1 05 
SK 1 .0 75 1 .0 1 05 1 .0 1 05 1 . 1 1 05 

Note : <D For ambient temperatures in excess of 60°C, refer appl ication to the factory. Note 60°C selection factors are prel iminary. 
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OPERATING FREQUENCY 

Al l Spectra RMST" c i rcuit breakers and molded case 
switches may be appl ied at their publ i shed ratings on 50-
Hz and 60-Hz systems. Operation at other system frequen
cies such as 380 Hz, 400 Hz and 41 5 Hz should only be 
undertaken with the specific concurrence of the factory. 
Spectra RMST" c i rcuit breakers and molded case switches 
are not su itab le for d i rect current appl ications. 

System-operati ng frequencies above 60 Hz may 
change the performance and rating of mo lded case c i rcuit 
breakers by increasing heating of meta l l i c  parts and s ignif
icantly reducing interrupting capacity. System-operating 
frequencies below 50 Hz may saturate the current sensors 
and adversely affect the i r  accuracy. 

Operating Frequency Selection Factor C Determi ne 
the system-operating frequency. The operating frequency 
se lection factor (Factor "C" in the equation on Page 34) for 
both 50-Hz and 60-Hz systems is 1 .0 . 1f the operating fre
quency is either lower than 50 Hz or h igher than 60 Hz, 
refer the appl ication to the factory. 

ALTITUDE 

Spectra RMST" c i rcuit breakers and molded case switches 
are designed for operation at a ltitudes from sea level to 
6,000 feet (1 , 800 meters). Reduced a i r  density at a ltitudes 
above 6,000 feet affects the ab i l ity of a c i rcuit breaker to 
both transfer heat and interrupt short c i rcu its. 

Altitude Selection Factor D Determine the a ltitude of 
the insta l lation . The a ltitude selection factor (Factor "D" in 
the equation on Page 34) i s  given in  Tab le 34.1 for a ltitudes 
up to and includ ing 1 0,000 feet (or 3 ,000 meters). For a lti
tudes above 1 0,000 feet, refer the appl ication to the factory. 
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Table 38.1 Altitude Selection Factor D 

Installation Altitude Selection 
Feet Meters Factor D 

From -1 00 From -30 

To 6,000 To 1 ,800 1 .00 

From 6,001 From 1 ,801 

To 1 0,000 To 3,000 1 .04 

Above Above Refer to 

1 0,000 3,000 Factory 

LOAD TYPE AND DUTY CYCLES 

Both the type of loading and its duty cycle must be consid
ered in the appl ication of a molded case c i rcuit breaker. 
For example ,  both capacitors and e lectromagnets requ i re a 
s ignificant continuous current derating if a c i rcu it breaker 
is used to switch the load. Group-mounted devices may 
requ i re additional derati ng due to the lack of free air ci rcu
lation around the devices. 

The min imum continuous current rating for resist
ance we lder loads is 1 25 percent of the welder's 1 00 per
cent duty-cycle rati ng. 

IEC 947-2 Considerations IEC uses a number of different 
terms to quantify rated duties of c i rcuit breakers. These 
inc lude: 
.Eight-hour duty : The c i rcuit breaker carries a steady, con
tinuous current (conventional thermal current. 11h and I the). 
for e ight hours .  
Un interrupted du!Y: The circuit breaker carries a steady, 
continuous current for periods in  excess of eight hours 
essentia l ly no t ime l imit. 
I ntermittent periodic duty and intermittent du!Y: A re la
tionship invo lving the va lue of current flow, the ratio of "On 
Time"-to-tota l time with in  the defined t ime period, and a 
"class" defin ition of the number of load cyc les per hour. For 
example, an i ntermittent duty consist ing of a current flow 
of 1 00A for two m inutes in every five m inutes wou ld be 
stated as "1 OOA, class 1 2, 40 percent." 
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As a genera l  rule. refer a l l  e ight-hour and intermit
tent duty appl ications using I EC ru l es to the factory for 
assistance and concurrence with rating selection. 

Load Class Selection Factor E Table 39.1 1 i sts six d iffer
ent l oad class factors. A specific load may involve more 
than one of these factors. For example, a group-mounted 
c i rcuit breaker may be responsib le for the branch c i rcuit 
protection of a s ing le-motor (with normal duty). In this type 
of appl ication, the load class selection factors in Tab le 39.1 
wou ld be mult ip l ied ( i .e . .  g roup-mount factor x s ing le
motor (normal duty) factor = 1 . 1 x 1 .5, or 1 .65). The total 
load class selection factor is Factor E in the equation on 
Page 34. 

It is important to emphasize here that molded case 
circuit breakers are intended to act as protection for 
insu lated cable. When a c i rcuit breaker w i l l  be appl ied to 
protect equipment. prudent engineering practices ca l l  for 
obta ining factory review and concurrence with the 
selection of the specific protective device. 

Table 39.1 Total Load Class Selection Factor E CD 
Group- All 

Mounted Switching Single-Motor Branch Single-Motor Branch Other 
(12or more Switching Electro- Circuit Protection Circuit Protection (Normal) 
breakers) Capacitors magnets (Normal Duty) (Heavy Duty)® Loads 

1. 1 1. 5 1. 5 1. 5 1. 7 5  1. 0 

Notes : CD The total load class Factor E is the product of a l l  the load 
class factors that apply to the c i rcuit under consideration. 
® Use this load factor for any plugging duty, or cycling loads with over 
25 starts per hour where the rms current cannot be re l iably calcu lated. 

SAFETY FACTOR 

A safety factor is used to provide a design margin between 
the rating l imit of a c ircuit breaker and the derived operat
ing current calculated using a l l  of the selection factors 
described in the equation on Page 34. 

A safety factor of 1 0  percent is recommended to pre
vent nu isance tripping. 

Safety Factor FA safety factor of 10 percent i s  equiva lent 
to a current rating multip l ier  of 1 . 1 0. 

INTERMITTENT/CONTINUOUS 
DUTY RATING FACTOR 

In those appl ications governed by UL ru les and the 
Nationa l Electrical Code (NEC). an additional rating factor 
is necessary for standard-rated c i rcuit breakers. This factor 
d ifferentiates between continuous and intermittent duty. 

When a c i rcu it breaker i s  insta l led in  an intermittent 
duty appl ication, the duty rating factor is 1 .00. 1 ntermittent 
duty is defined as operation under rated load for a period 
of not more than three hours, fol lowed by a period of no
load operation, fol lowed by a period of rest. The time peri
ods of no load and rest are undefined by the NEC. Some 
authorities suggest the use of a three-hour period of no
load operation after the three-hour, fu l l - load operation 
meets the intent of the term "intermittent." 

Continuous duty genera l ly means operation without 
any time l imit whatsoever. However, for purposes of rated 
molded-case c i rcuit breakers. operation at rated loads for 
periods of t ime in excess of three hours is considered con
tinuous duty. The duty rating factor for Spectra RMS '" cir
cuit breakers. as standard-rated devices. in continuous 
duty appl ications, i s  1 .25. 

Duty Rating Factor G Table 39.2 l i sts the duty rating factor 
( Factor G in the equation on Page 34). 

Table 39.2 Duty Rating Factor 

Selection 
FactorG 

Continuous Duty Intermittent Duty 
(O peration at constant load (O peration at constant l oad 
for more than three hours) for three h ours, or less) 

1. 25 1. 00 
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SELECTION OF CIRCUIT BREAKER 
CURRENT RATING 

There are basica l ly two different situations present in mak
ing the selection of c i rcuit breaker current rating. The fi rst 
is where the c ircuit breaker is ass igned to protect insu lated 
cab le that has been selected by a competent authority. 
The second is where a number of factors, such as a ltitude, 
motor loads, h igh-ambient temperatures, etc., a re involved. 

Wire and Cable Protection One of the primary functions 
of molded case c i rcuit breakers i s  to protect insu lated wire 
and cab le from susta ined overloads and short c i rcu its. The 
National E lectrical Code (NEC) requ i res that conductors be 
protected in accordance with their ampacities. A series of 
tables found in Artic le 310 defines ampacities for a number 
of different conditions. Exceptions are l i sted in  Artic le 3 10  
for specific appl ications, including protection of  motor
c i rcuit conductors. 

When the s ize and type of conductors are specified 
by a competent authority (e .g . ,  an e lectrical consulting 
engineer). it i s  only necessary to select a standard rating 
match ing the ampacity of the conductor; the NEC permits 
the use of the next h igher standard rating -with some 
specific exceptions. 
Equipment Protection and Other Special Conditions 
When only load current is known, or where one or more 
specia l  conditions exist (e .g . ,  use of sma l ler-than-assigned 
cable, group mounting, h igh-ambient temperatures, 
specia l-duty cyc les, equ ipment protection, etc.), use of the 
equation on Page 34 is requ i red to determine the current 
rating of the su itable c i rcuit breaker. This  equation is 
repeated here for ease of use. 

40 

IP = I a X A X B X C X D X E X F X G 

Where : lp = Circuit breaker current rating in amps 
Ia = Actual load current in  amps 
A = Cable s ize factor 
B = Ambient temperature rating factor 
C = Frequency rating factor 
D = Altitude rating factor 
E = Load class rating factor 
F = Safety factor 
G = Duty rating factor 

Example: SteR 1 .  Determine Actual Load Current 
Determine the actua l  current of the c i rcuit by adding the 
continuous load current for each load component of the 
total c i rcuit to be protected by the c i rcuit breaker. 

When an intermittent load is invo lved, a derived rms 
load current is used as the actual load current. The t ime 
period to be used in  calcu lating rms current i s  a function of 
c i rcuit breaker frame amps. The assigned time period i s  
equal to one-tenth of  the breaker frame ampere rating, in  
minutes .  For example, an SE1 DO breaker would have 9 t ime 
period of 10 minutes, and an SF250 breaker wou ld have a 
t ime period of 25 m inutes. 

ExamRie Data : An a i r-condition ing compressor cycles on 
and off at a maximum rate of four  times per hour and has 
the fol l owing load characteri stics : 
1 .  Fu l l  load current 
2. Locked rotor (starti ng) current 
3. Acceleration (starting) t ime 
4. Off time between starts 
5. Duty cycle 

62A 
248A 
6 sec (D . 1  min )  
5 min 
0 . 1  m in start. 9.9 m in 
run, 5 m in  off, cycle 
repeats 
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Using an SE1 00 breaker, ca lcu late rms current during 
worst 1 0-minute period. This wou ld be one Start and Run 
period of this example. 

l rms = 

l rms = 
(248)2 (0 . 1 )  + (62)2 (9.9) 

1 0  

l rms = 66.5A 

Using an SF250 breaker, ca lcu late rms current during a 
25-minute period. This consists of two starts, one 5-minute 
off period and two 9.9-minute run periods. 

lrms = 
{2[(248)2(0 . 1  )]} + {2[(62.2)2(9.9)]} 

25 

lrms = 59.6 amps 

SteR 2 .  Estimate Breaker Frame S ize. Us ing either the 
actua l  current or the ca lcu lated rms current, whichever is 
greater, estimate the frame s ize requ i red for the appl ica
tion. Record the estimate for use in  completing Step 3. 

SteR 3 .  Determine Breaker Selection Factors A through F. 
Determine the selection factors described on Pages 34 
through 39, and substitute in  the formula for determination 
of lp , c i rcuit breaker current rating. For those appl ications 
under the jurisdiction of the NEC, the product of Factors B 

through F must be equa l to or greater than 1 .25 for 
standard-rated devices (such as Spectra RMS'M c i rcuit 
breakers). 
SteR 4. Select C i rcuit Breaker. Compute c i rcuit breaker amp 
rati ng for the appl ication by mu ltip lying actua l  current by 
each of the factors determined in Step 3. Se lect circuit 
breaker. 

Second Example: 
ExamRie  data : 
1 .  C ircuit voltage 

2 .  Loading (computer power supply) 

3. Ava i lab le short-circuit current 

4. Mounting 

5. Conductor equal to device rating 
6. Ambient inside box 
7 .  No appreciable harmonics 
8. Aititude 

Calculation :  
� = � x A x B x C x D x E x F x G 

480-Vac, 
3-phase, 60-Hz 
50-amp, rms, 
continuous 
1 OkA, or less, 
rms symmetrical 
Group-mounted, 
panelboard, 30 
circu its total 

40°C, or less 

7,200 ft 

= 50 amps X 1 .0 X 1 .0 X 1 .0 X 1 .04 X 1 . 1 X 1 . 1 X 1 .25 
= 78.65 amps 

Calculated rating = 78.65 amps. 
Next standard rating is 80 amps. 
Selection : Se lect an SE-Frame Spectra RMS'M c i rcuit 
breaker with 1 00-amp frame amp rating. Select an E80 
amp rating p lug .  Cata log number of c i rcuit breaker i s :  
SEDA36AT01 00 .  
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INTERRUPTING RATINGS 

In addition to fu l l  load considerations, fu l ly configured 
c i rcuit breakers (not Mag-Break® motor circuit protectors 
or molded case switches) must automatica l ly tri p - or 
open -the protected c i rcuit under overload conditions. 
Further, the device must have e ither sufficient interrupting 
capacity (c ircuit breakers) or withstand capabi l ity (mo lded 
case switches) to e ither interrupt or withstand the 
maximum short-c i rcuit current that can flow under worst
case conditions. 

The fol l owing pages describe the interrupting ratings 
of Spectra RMS'" circuit breakers and withstand ratings of 
Spectra RMS'M molded case switches. 

BASIS OF INTERRUPTING RATINGS 

Short-Circuit Current Interrupting ratings depend upon 
knowing the magnitude of the short-ci rcuit current that 
may flow through the circuit breaker or molded case 
switch . Devices rated in accordance with UL Standard 489 
l i st the i r  interrupti ng capacity of withstand capabi l ity in  
terms of rms symmetrical amps. Devices rated in accordance 
with the I EC Standard 947-2 1 ist both a "rated u ltimate 
short-ci rcuit breaking capacity ( l, ul" and a "rated service 
short-ci rcuit breaking capacity ( l,sl" both in terms of rms 
symmetrical amps. 

D ifferences between the I EC 947-2 values of l,u (u lti
mate) and l,s (service) breaking capacities are based upon 
specific ratios of lcs-to-l,u, depending upon a number of fac
tors, inc luding whether the protective device is intention
a l ly designed to incorporate time delay to provide 
selectivity to the protection system.  

The procedures for calcu lating short-circuit current 
and the X/R ratios are described in deta i l  in G E  Publ ication 
GET3550. 
General ly, e lectrical power system engineers calcu late 
the X/R ratios rather than the power factors of protected 
c i rcu its during thei r short-circuit studies. The magni-
tude of the momentary peak current to be interrupted - or 
withstood - is  a function of the maximum peak current d is
p lacement from the zero current axis. That d isp lacement is 
a function of the X/R ratio (or power factor) of the fau lted 
c i rcu it. The h igher the X/R ratio, the lower the power 
factor, and the greater the magnitude of peak current 
disp lacement. 

Listed interrupting ratings are subject to derating 
where c i rcuit power factors are below l i sted values. A 
42 

table of rating factors versus X/R ratios and power factors 
a l lows the user to compensate the i nterrupting rating of a 
Spectra RMS'" c i rcuit breaker for c i rcuit power factor, 
where necessary. 

Frequency Frequency has an effect upon the interrupting 
capab i l ity of a molded case c i rcuit breaker. Exhaustive 
testing has been conducted at the two worldwide stan
dard frequencies, 50 Hz and 60 Hz. Less testing has been 
conducted on industria l  c i rcuit breakers at 25 Hz and 400 
Hz. Table 45.2, Page 45 1 i sts suggested appl ication gu ide
l i nes for Spectra RMS'" c i rcuit breakers in 400 Hz c i rcuits. 

The data shown takes into account the lack of world 
test faci l ities to verify 400 Hz performance, but does 
represent the existing best eng ineering judgment of 
General Electric. 
Power Factor, or X/R Ratio I nterrupting ratings of 
molded case c i rcuit breakers are based upon a specific 
ratio of reactance-to-resistance, or a specific power factor. 
S ince practica l ac c i rcu its conta in some reactance, there is 
some displacement between current and voltage wave
forms. Because a short-ci rcu it can l itera l ly occur during any 
point of the voltage wave, an actua l  trace of short-c i rcuit 
current may disp lay considerable i n it ia l  d isp lacement from 
the zero axis .  

Figure 42. 1  shows a symmetrical ac current wave
form that wou ld occur if a purely resistive circuit was 
short-circuited (or even a c i rcuit conta ining reactance if the 
short c ircuit occurred at precisely the r ight point in  the volt
age waveform - which is un l i kely) .  

F igure 43. 1  shows the current trace of a short c i r
cu ited ac circuit where d isp lacement about the zero axis 
exists as a consequence of when the short c i rcuit is app l ied 
and the amount of reactance i n  the short-circuited c i rcuit 
compared to its resistance. 

Symmetrical ac wave 

Fig. 42.1. Symmetrica l Ac Waveform 

Envelopes of peaks 
of sine wave are 
symmetrical about 
the zero axis. 

,$. 
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Oscillogram of a typical short circuit 

Fig. 43.1 . Asymmetrical Ac Waveform 

INTERRUPTING RATINGS 

There is a s imp le relationship between the power factor of 
a short-circuited c i rcuit and its X/R ratio . lt i s :  

Power Factor ( in  Percent) = � x 100 
z 

and : 

Z = � 

___ 
R 

__ X ( 1 00) 

therefore : PF = � 

Table 43.1 . Spectra RMS'" C i rcuit Breaker I nterrupting Ratings, UL489 and CSA C22.2 Rms Symmetrical Amps ( in thousands). 50/60 Hz 

Ac Voltage 

Max. 208Y/120 240 480Y/277 480 600Yf346<D 600<D 

Rating Multi- Single- Multi- Single- Multi- Single-
Frame Type Amperes Pole Pole® Pole Pole Pole Pole 

SEDA 1 50 1 8  8.7 1 4  8.7 1 4  8.7 

SEHA 1 50 25 8.7 25 8.7 1 8  8.7 
SE® SELA 1 50 1 00 8.7 65 8.7 25 8.7 

SEPA 1 50 200 8.7 1 00 8.7 35 8.7 

SFHA 250 65 8.7 25 8.7 1 8  8.7 

SF SFLA 250 1 00 8.7 65 8.7 25 8.7 

SFPA 250 200 8.7 1 00 8.7 25 8.7 

SGDA 600 65 8.7 - - - -

SGHA 600 65 8.7 25 8.7 1 8  8.7 
SG® SGLA 600 1 00 8.7 65 8.7 25 8.7 

SGPA 600 200 8.7 1 00 8.7 50 8.7 

SKHA 1 ,200 65 1 2. 1  50 1 2. 1  25 1 2. 1  

SK  SKLA 1 ,200 1 00 1 2. 1  65 1 2. 1  42 1 2. 1  

SKPA 1 ,200 200 1 2. 1  1 00 1 2. 1  65 1 2. 1  

Notes: CD For two-pole SE- and SF-Frame rated 480Y/277 volts. 
C?:l The si ngle-pole interrupting ratings shown are the UL Listed ratings for three-pole circuit breakers appl ied to ungrounded and resistance
grounded c i rcuits. These s ing le-pole ratings are not necessari ly the maximum capab i l ity of the specific devices. 
® Some interrupting ratings are subject to final test verification. 
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INTERRUPTING RATINGS 

Table 44.1 .  Spectra RMS'" C i rcuit Breaker Interrupting Ratings, I EC 947-2 Rms Symmetrical Amps ( in thousands) 50/60 Hertz 

Ac Voltage 

M ax. u <D  • U, U, U, 
Rating 220-240 380-415 50()® 690® 

Frame Type Amperes 1,,® I ®  1,, lcs 1,, lcs 1,, "' cs 
SEDA 1 60 1 8  9 1 4  7 1 4  7 1 0  5 

SE® SEHA 1 60 65 33 25 1 3  1 8  9 1 0  5 
SELA 1 60 1 00 50 65 33 25 1 3  1 0  5 
SEPA 1 60 200 1 00 1 00 50 65 33 1 0  5 

SFHA 250 65 33 25 1 3  1 8  9 1 0  5 
SF SFLA 250 1 00 50 65 33 25 1 3  1 4  7 

SFPA 250 200 1 00 1 00 50 65 33 1 8  9 

SGDA 630 65 33 - - - - - -
SG® SGHA 630 65 33 25 1 3  1 8  9 1 4  7 

SGLA 630 1 00 50 65 33 35 1 8  22 1 1  
SGPA 630 200 1 00 1 00 50 65 33 35 1 8  

SKHA 

l 

1 ,250 65 33 50 25 25 1 3  20 1 0  
SK SKLA 1 ,250 1 00 50 65 33 42 2 1  25  13  

SKPA 1 ,250 200 1 00 1 00 50 65 33 50 25 

Notes : CD IEC defines "rated operational voltage, U," as the voltage between phases for systems where a phase-to-ground fau l t  will not cause a 
l i ne-to-l ine voltage across one breaker pole. 
(g) Two-pole SE- and SF-Frame rated 500 volts maximum. 
@ leu = rated u ltimate short-c ircuit breaking capacity. 
® lcs = rated service short-circuit breaking capacity. 
® Some interrupting ratings are subject to final test verification. 

Table 44.2. Spectra RMS '" Molded Case Switch Withstand Ratings, UL 1 087 

Protective Device With stand Rating 

Fuse Circuit Breaker 
RMS Symmetrical Amps. 

( in thousand s) 
Molded Case Switch Max. Max. AcVoltage 

Rated Rating (j) Rating 
Frame Type Amperes Type Amperes Type Amperes 208V/120 480V/277 GOOV/346 

SE SEDA 100 100 100 
SEDA 150 150 150 

SF SFDA 2 50 
RK 5, 

2 50 MCCB, 2 50 J,  
SGDA 400 T, 400 

ICC B , 
400 2 00 100 6 5  SG 

SGDA 6 00 6 00 
or 

6 00 or 
LVPCB L 

SK SKDA BOO BOO BOO 
SKDA 1,2 00 1,2 00 1,2 00 

Notes : CD Abbreviations are as fo l lows : MCCB = molded case c i rcuit breaker, ICCB = i nsu lated-base c i rcu it breaker and LVPCB = low-voltage 
P-OWer c i rcu it breaker. 
@ Two-pole SE- and SF-frame rated 480Y/277 volt maximum. 
@ Publ ished withstand ratings are based upon the use of the proper protective device located on the Line side of the molded case switch. 
® Some withstand ratings are subject to final test verification. 
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Table 45.1 
Interrupting Rating Mult iplying Factors For Power Factors Lower Than 
(Or X/R Ratios Higher Than) Test Val ues 

Rated Maximum Interrupting Rating 

Power Factor X/R 
1 to 10 kA<D 11to20 kA  21 kA and Higher 

(Percent) Ratio Multiplier Multiplier Multiplier 

4 24.980 0.636 0.743 0.820 

5 1 9.974 0.645 0 754 0.832 

6 1 6.637 0.654 0.764 0.843 

7 14.251 0.663 0.775 0.855 

8 12 .460 0.672 0.785 0.867 

9 1 1 .066 0.681 0.796 0.867 

10 9.950 0.690 0.806 0.889 

1 1  9.036 0.699 0 .816 0.901 

12 8.273 0.708 0.826 0.909 

1 3  7.627 0.7 1 6  0.837 0.923 

1 4  7.072 0.725 0.847 0.935 

1 5  6.591 0.734 0.857 0.945 

1 6  6 . 169 0.742 0.867 0.957 

1 7  5.797 0.751 0.877 0.968 

1 8  5.465 0.759 0.887 0.978 

1 9  5.167 0.767 0.896 0.989 

20 4.899 0.776 0.906 1 .000 

21 4.656 0.784 0.91 6  1 .000 

22 4.434 0.792 0.925 1 .000 

23 4.231 0.803 0.937 1 .000 

24 4.045 0.808 0.944 1 .000 

25 3.873 0.817 0.953 1 .000 

26 3 .714 0.824 0.963 1 .000 

27 3.566 0.833 0.973 1 .000 

28 3.429 0.841 0.981 1 .000 

29 3.300 0.849 0.991 1 .000 

30 3 . 180 0.856 1 .000 1 .000 

31  3.067 0.864 1 .000 1 .000 

32 2.961 0.872 1 .000 1 .000 

33 2.861 0.880 1 .000 1 .000 

34 2.766 0.887 1 .000 1 .000 

35 2.676 0.894 1 .000 1 .000 

36 2 592 0.902 1 .000 1 .000 

37 2.5 1 1  0.909 1 .000 1 .000 

38 2.434 0.91 7  1 .000 1 .000 

39 2.361 0.924 1 .000 1 .000 

40 2.291 0.931 1 .000 1 .000 

41 2.225 0.938 1 ODD 1 .000 

42 2 . 161  0.946 1 .000 1 .000 

43 2 . 1 00 0.952 1 .000 1 .000 

44 2.041 0.960 1 .000 1 .000 

45 1 .984 0.966 1 .000 1 .000 

46 1 .930 0.974 1 .000 1 .000 

47 1 .878 0.980 1 DOD 1 .000 

48 1 .828 0.987 1 .000 1 .000 

49 1 .779 0.994 1 .000 1 .000 

50 1 .732 1 .000 1 .000 1 .000 

Note: CD kA = Ki loamps (1 kA is 1 ,000 amps) rms, symmetrica l .  

Example: An SE-Frame Spectra RMS '"  type SEHA circuit 
breaker has a 208Y /1 20-Vac short-circuit interrupting rating 
of 25,000 rms symmetrical amps when used in a c i rcuit 
whose X/R ratio at the point of breaker appl ication is 4.899, 
or h igher (or the equiva lent c i rcuit power factor is 20 per
cent, or h igher). 

Assume the ca lcu lated system X/R ratio at the point 
of breaker appl ication is 6.591 . Us ing Table 45. 1 , the 
adjusted interrupting rating for the SEHA circuit breaker for 
this c i rcuit at 208Y /1 20-Vac is (25,000) 0.945 or 23,625 rms 
symmetrica l amps. 

Table 45.2 Estimated 380-Hz to 450-Hz Interrupting Ratings of Spec
tra RMS'" C i rcuit Breakers Amps, Rms, Symmetrica l - Not UL Listed 

Ac Voltage 

(j) 

Rating 
208Y/120 480Y/277 600Y/346 

Frame Type Amperes Multi-pole Multi-pole Multi-pole 

SEDA 1 50 1 ,800 1 ,400 1 ,400 
SEHA 1 50 2,500 2,500 1 ,800 

SE 2,500 1 ,800 SELA 1 50 2,500 
SEPA 1 50 2,500 2,500 1 ,800 
SFHA 250 6,500 2,500 1 ,800 

SF SFLA 250 6,500 2,500 1 ,800 
SFPA 250 6,500 2,500 1 ,800 
SGDA 600 6,500 - -

SGHA 600 6,500 2,500 1 ,800 
SG 6,500 2,500 1 ,800 SGLA 600 

SGPA 600 6,500 2,500 1 ,800 
SKHA 1 ,200 6,500 5,000 2,500 

SK SKLA 1 ,200 6,500 5,000 2,500 
SKPA 1 ,200 6,500 5,000 2,500 

Note : CD For SE- and SF-Frame three-pole un its on ly for 600-Vac 
appl ications. 
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Humidity and Fungus Spectra RMSTM c i rcuit breakers 
and molded case switches conta in no fungus nutrients 
on any of their functiona l parts. Consequently, a l l  Spectra 
RMST" c i rcuit breakers and molded case switches are 
considered inherently fungus-proof. 

Spectra RMST" c i rcuit breakers and molded case 
switches may be appl ied in appl ications with re lative 
humid ities up to 95 percent, non-condensing. 

Table 46.1 E lectrical Formulas 

Electrical Formulas The formulas shown in  Tab le 46. 1  
provide the basis for ca lcu lating current and other critical 
c ircuit va lues. 

Alternating Current® 
Direct 

To Find Single Phase Three Phase Current 

E X  I X PF 1 .73 X E X I X PF I X E 
Power, K i lowatts (kW) 

1 ,000 1 ,000 1 ,000 

E x  I 1 .73 X E X  I I X E 
kVA 

1 , 000 1 ,000 1 ,000 

E x  I x n x PF 1 .73 x E x  I x n x PF I x E x  n 
Power, Horsepower (hp)CD 

746 746 746 

Power, K i lowatts ( kW) 
1 .34 x hp 1 .34 x hp 1 .34 x hp 

n n n 

Current from kVA (A) 
kVA x 1 ,000 kVA x 1 ,000 kVA x 1 ,000 

E 1 .73 X E E 

Current from kW (A) 
kW x 1 ,000 kW x 1 ,000 kW x 1 ,000 

E x PF 1 .73 X E X  PF E 

Current from Horsepower (A) 
hp X 746 hp X 746 hp x 746 

E x  n x PF 1 .73 x E x  n x PF E x n  

Note CD Horsepower ratings used in Table 46. 1  are a lways the Output power rating of a machine, usual ly an electric motor. The objective of the 
equations using horsepower un its is to determine e lectrical Input characteristics based on output rati ngs. 
® Equation un its in Table 46. 1  are: 
E = Voltage in volts (V) I = Current in Amps (A) PF = Power factor as a decimal fraction (e.g., 80% PF = 0.80) kW = I nput power in 
k i lowatts (kW) kVA = I nput k i lovolt-amps (kVA) hp = Output power in horsepower (hp) n = Efficiency as a decimal fraction 
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SOLID-STATE SENSING 

The advent of cost-effective m icroprocessors has enabled 
manufacturers of molded case c i rcuit breakers to offer 
products conta ining sol id-state trip un its. There are a num
ber of advantages to using sol id-state c i rcu itry in the tr ip 
circu itry of a c i rcuit breaker. These advantages inc lude: 

• Higher levels of accuracy in  establ ish ing specific 
tripping points 

• Abi l ity to shape instantaneous, short-time and long
tripping current versus time curves to obta in  better 
protection, better selectivity, or both 

• Abi l ity to provide better user adjustment of 
tripping points 

• Abi l ity to provide sensing and tripping c i rcu itry that 
is ambient-insensitive 
These advantages are essentia l ly generic to any 

wel l-engineered molded case circuit breaker with a sol id
state tripping system. They apply to a l l  Spectra RMS™ 
circuit breakers. Figure 47 . 1  shows the typical time-current 
curves for a circuit breaker with a thermal-magnetic trip 
system. Figure 47.2 shows the time-current curves for a 
1 50-amp, SE-Frame Spectra RMS™ circuit breaker. Differ
ences in flexibi l ity and accuracy are vis ib le and obvious. 

10  1 00 1 000 

Multiples of Current Rat1ng 

Fig.47.1 Time-Current Curve Typical Thermal-Magnetic Trip  

1 0  1 00 1 000 

Multiples of Current Ratings 

Fig. 47.2 Time-Current Cu rve Spectra RMS '" 1 50-Amp, SE-Frame 
Circuit Breaker 

TRUE RMS SENSING VERSUS PEAK SENSING 

Many modern e lectrical loads use static power conversion 
un its that produce a high leve l of harmonics that cause the 
steady state current to become non-sinusoida l .  Peak or 
rms-sensing sol id-state trip systems can provide accurate 
overload and overcurrent protection for s inusoida l currents. 
However, peak-sensing units wi l l  overprotect or under
protect as the steady state current becomes increasingly 
non-sinuso idal ,  s ince they measure peak current and then 
compute rms. 

Figure 47.3  shows a d istorted current waveform with 
about 1 0  percent fifth harmonic. 

1 50 

1 00 

� 50 
� 
c 

c 
'" 

8 ·50 

· 100  

· 1 50 

0 000 0.005 0.0 1 0  0 0 1 5  0.020 

T1me ( I n  Seconds) 

Fig. 47.3 Distorted Current Waveform With 1 0% Fifth Harmonic 
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In Figure 47 .3 , peak current is 1 1 0  amps, and the true rms 
current is 71 .1 amps. However, a peak-sensing c i rcu it, 
ca l i b rated to produce rms equ ivalent outputs, wou ld mea
sure 77.8 amps. If, for example, the peak-sensing breaker 
were set to trip at 72 amps, the breaker wou ld "over
protect" its loads and produce a nuisance trip. 

Conversely, "underprotection" occurs when a peak
sensing c i rcuit ca lcu lates a rms current lower than actua l .  
Figure 48.1 shows a current waveform with 20  percent 
th ird harmon ic. Peak current is 85 amps, which the rms 
calcu lator wi II output as 60.1 amps. The true rms current 
is 71 . 1  amps, a d ifference of more than 1 5  percent. 

100 

50 
"' 

[ � 
c 

c 
<D 
� 

u -50 

-1 DO 

0 DOD 0.005 0 0 1 0  0.015 0.020 
T1me (in Seconds) 

Fig. 48.1 Distorted Current Waveform With 20% Third Harmonic 

48 

Other current waveform measuring techniques involve 
either measuring average current, or sub-cyc l ica l  measure
ments of the current wave for several cycles with in  a 
longer sampl ing period. Both methods introduce s ignificant 
errors when the loads involve so l id-state contro l lab le out
put power conversion equipment. 

SPECTRA RMS'M TRUE RMS-SENSING CIRCUITRY 

The magnitude of any harmonic is inversely re lated to its 
harmonic order. Consequently, harmonics above the 1 3th 
wi l l  not cause s ignificant d istortion of the current wave
form. Sampl ing theory indicates if the current is measured 
at least 27 t imes during each cycle ( 1 ,620 measurements 
per second), rms current can be computed with a result ing 
error of one percent, or less, between calcu lated and true 
rms. For mult ip le-phase systems this samp l ing must be 
done for each phase. 

I 
c 

c 
<D 
� 

u 

Sample 
Interval 

Fig. 48.2 Frequent Sampl ing of Current Waveform 
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The use of accurate current sensors, fast analog to digital 
converters and m icroprocessors, enables GE  to produce a 
rugged and cost-efficient trip circuit to meet the requ ire
ments of a true rms current measuring system.  GE continu
ously samples each phase throughout every cycle at a 
sampl ing frequency greatly exceeding 1 620 Hz, wh ich pro
vides superior accuracy in determin ing true rms current. 
The Spectra RMS'M true rms-sensing c i rcu it is an idea l 
design solution for protective devices used in modern 
power distribution systems. Literature describing GE's true 
rms-sensing c i rcu itry is documented in an I EEE paper pre
sented at the 35th Petro leum and Chemical Industry Con
ference, Da l ias, Texas, and recorded in the conference 
record dated September 1 2-14, 1 988, pages 1 57-163. Cop
ies are avai lab le as wel l  as additional l i terature from the 
company upon request. 

ELECTRICAL TIME-CURRENT 
TRIPPING CHARACTERISTICS 

Molded case c i rcu it breaker t ime-current curves are the 
engineering documents that defi ne technical performance 
characteristics of the devices. The test parameters for the 
generation of these curves are as fo l l ows : 

A. C i rcuit breaker connected with a min imum of four feet 
of rated conductor per termina l .  

B. Circuit breaker in open a i r  a t  ambient temperature 
indicated. 

C. Al l tests in itiated from the no-current condition 
(cold start). 

I nformation provided on the time-current curve includes 
the fol l owing : 

1 .  Product fami ly type 
2. Specific device type 
3. Amp ratings covered on curve 
4. Overcurrent characteristics - long-time, short-time, 

instantaneous, etc. 
5. Maximum tota l clearing time 
6. Maximum and min imum temperature l imits 
7. Frequency ratings 
8. Vo ltage ratings 
9. Specific trip unit ratings 

1 D. Trip unit adjustment ranges 
1 1 .  To lerances 

Current in mu ltip les of rating p lug are shown on the top 
and bottom horizonta l axis, with time in seconds on the 
vertica l axis .  Approximate min imum and maximum clear
ing time is read i ly determined from the characteristics 
curves. For example, an SFLA 3-phase, 480-vo lt breaker 
equ ipped with a 1 00-amp rating p lug and instantaneous 
set at h igh (reference curve K21 5-173) under a susta ined 
overload of 200 amps (2 times trip rating) read ing up to 
curve from the horizonta l axis, wi l l  c lear  with in 50 seconds 
to 1 20 seconds. Curve a lso shows that this breaker wi l l  trip 
instantaneously, when set at "HI ." at current va lues with in 
band ranging from 8 t imes to 12 t imes breaker rating plug 
rating. This instantaneous clear ing time with no intention
a l ly introduced time delay, ranges up to 0.025 seconds as 
shown on curve . 

Tripping characteristics meet National E lectrical 
Manufacturers Association (NEMA AB-1 ) Underwriters' 
Laboratories, Inc. standards (489), CSA I EC and J IS .  
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TIME-CURRENT CURVE INDEX 
Table 50 1 

Breaker Time-current Curve \.  " ' 

Type Frame Rating Plug 
Number 

Circuit Breaker Mag-Break® 

SE 7 3, 7 K21 5- 1 8 1  

SE  30 1 5, 20 K21 5- 1 65 K21 5- 1 82 

SE  30 25, 30 K21 5- 1 66 K21 5-1 83 

SE  60  40, 50 K21 5-1 67 K21 5- 1 84 

SE  60  60  K21 5-1 68 K21 5- 1 85 

SE  1 00 70, 80 K21 5-1 69 K21 5-1 86 

SE 1 00 90, 1 00 K21 5-1 70 K21 5- 1 87 

SE  1 50 1 1 0, 1 25 K21 5- 1 7 1  K21 5- 1 88 

SE  1 50 1 50 K21 5-1 72 K21 5- 1 89 

SF  250 70, 90, 1 00, 1 1  0 K21 5-1 73 K21 5- 1 90 
1 25, 1 50, 1 75 
200, 225, 250 

SG 400 1 25, 1 50, 1 75 K21 5- 1 7  4 K21 5- 1 9 1  
200, 225, 250 
300, 350, 400 

SG 600 250, 300, 350 K21 5-1 75 K21 5- 1 92 
400, 450, 500, 600 

SK 800 300, 400, 500, 600 K21 5-1 76 K21 5- 1 93 
SK 800 700, 800 K21 5-1 77 K21 5- 1 94 
SK 1 200 600, 700 K21 5- 1 78 K21 5- 1 95 

800, 1 000 

1 200 
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OUTLINE DRAWINGS 

Other Reference Publications 
G EA - 1 1 884 Spectra RMS TM Ci rcuit Breakers 
GEP - 1 1 00G Buy Log Cata log 
GET - 3550E Short-Circuit Ca lcu lations 

Installation Instructions 
GEH - 5591 Spectra RMSTM C i rcuit Breakers 

SE- and SF-Frame 
GEH - 5592 Spectra RMSTM C i rcuit Breakers 

SG- and SK-Frame 
GEH - 5551 Internal Accessories - Shunt Tri p  & UVR 
GEH - 5593 Internal Accessories - Aux. Sw & 

Bel l  Alarm 
GEJ - 3045 External Accessory- SF-Frame Lug 
GEJ - 3051 External Accessory - SE-Frame Lug 
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Dtws ro 
114-28 

ROLL TAP 
HOLES 

+ CIRCLHT BREAKER 
MOUNTING HOLES 

.375 (Q.f3�\�!·����� 

3.38 
[eu] 

3.11} [e1.o) 

52 

1/ ... -28 UNF-28 
fi!OLL TAP 

5.25 [133.4] t OF 1/4-28 ROLL TAP HOLES 

OPERA T�G FORCES J �RIPPED TO MAX RESET 28 LB (12. 7 K9l 

orr To ON 13 LU !5,g Kgl 

ON TO elF 14 LB 1&.4 K¢ --' 

�OPTIONAL 

C'SJNK 

SE150 

DOO!l CUT -OUT 

NOT£: 
l �� .. SIONS IN BRACKETS 

..._LIUIETERS.. 

REF - 4 CIRCUIT BREAKER 
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0/MS TO 
S/16-18 

ROLL TAP 
HOLES 

5/16-11!.'! 
ROLL TAP 

1.19 ....... �--- 7.?S [1$S.S] q CF MOUNTING HOLES 

(>o.2] 

OPERA TJNO FORCES 

TRiPPED TO MAX RESET 28 LB U2. 7 kQl 

OFr TO ON 13 LB 15.tl �91 

ON TO OfF 14 LB (6.4 K9l 

ua 
[30.2] 
REF 

.97 [24.63 X .68 !I7.JJ 
APPROXI�AT£ AVAILABLE 
CONTACT AREA ON TOP 
OF STRAP 

1.16 12�t.�J X .68 117 .JJ 
APPROXIMATE AVAILABLE 
CONTACT AREA ON BOTTOM 
OF STRAP 

SF250 

1------- 7.75�96.6]1-------1 DOOR CUT-OUT 

NOTE; 
1. OIIENSIONS Ill BRACKETS 

ARE IN .._LI,£TERS. 
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54 

26 1  D I A  B R E A K E R  M O U N T I N G  H O L E S  
IFOR #10,#12 O R  1/4" SCREWS! 

1/2-13 TAP, 
BUS MOUNTING 

CONNECTIONS 

OPERATING FORCES 

TRIPPED TO MAX RESET 40 lb 
OFF TO ON 4 0  lb 
ON TO OFF 30 lb 
PUSH TO TRIP BUTTON 3 lb 

18.1 kg 

18.1 kg 

13.6 kg 

1.4kg 

.116 DIA X .25 DEEP HOLE 
F O R  T R I M  COVER M O U N T I N G  

261  D I A  BREAKER M O U N T I N G  HOLES 

IFOR # 1 0 , # 1 2  OR 1/4" S C R E W S !  

1/2-13 T A P ,  
BUS MOUNTING 
CONNEC TIONS 

1/2-13 SOCKET 
HEAD CAP SCREW 

SG600 
(PRELIMINARY) 

BfiEAKER 

n 
nf 1.81 [•

1
e.0]1MO�I� "OCES n 

I I I I I I I  
1 \  ) \ ) \ ) \  
I \ I d' \ I I ,..... � \ / I 

r!'-u __! ��'+-
'---
1
-

__! �7-'-- -- __! � �  
N I 
"'- I  
� I 

�-.., I 
.,; I 
� I  
� I 
� I 

I 
I 
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RECO...,ENDED 
DOOR CUTOUT 

NOTE: 

NOTE: TCLK 365 LUG K I T  SHOWN 
( N O T  SUPPLI[D WITH 
CIRCUIT BRE AKERl  

.844 D I A  HOLE 
#B-400MCM CU 
#6-500MCM AL 

.922 DIA HOLE 
2/0-600MCM CU 
2 / D-600MCCM A L  

l OIWE)ISIONS tN 6RACKfTS 
AR£ IN .._Lt&ETERS.. 
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NOTE •;..•- OIMENSJONS IN 6RACt< E T S  I I A R E  I N  t.f i L L I M E T E RS .  
Ill D E N O T E S  D I A . E T E R .  

NOTE '"'6•- B U S S  C O N N E C T I O N S  T O  B E MADE A 1 T H ( S  LEVEL.  
fPROGRAM/JER END ONL YJ 

NOTE '"c .. - F5� g��A'i�.�c1:,�elu��ers 3 & � 
LUGS t.tUST BE ORDERED 
SEPARATELY. 

NOI.IINAL HANDLE 
OPERATING FORCES (LBSl 

WITHOUT WITH 
EXTENSION EXTENSION 

ON TO OFF 46 23 
TRJP TO RESET 64 32 
OFF TO ON 78 39 

SK1 200 

T E R N I N  ... L S  

NOTE: F R O N T D E T A IL 
RECOMMENDED FRONT C O V E R  CUT-OU'T .06 11.5] C L E ARANCE ALLOWED ALL AROUND. 
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SPECTRA RMS'" CIRCUIT BREAKERS GUIDE 
FORM SPECIFICATIONS 

Al l molded case c i rcuit breakers sha l l  have an over-center, 
toggle handle-operated, trip-free mechan ism with qu ick
make, quick-break action independent of the speed of the 
toggle handle operation. The designs sha l l  provide com
mon tripping of a l l  poles. The escutcheon area of the 
breaker cover sha l l  have molded-in "ON" and "OFF' mark
ings and corresponding 'T and "0" (for "ON" and "OFF' 
respectively) i nternational markings. 

All mo lded case c i rcuit breakers sha l l  be GE Spectra 
RMS'" or equal with d ig ita l so l id state, ambient insensi
tive tripp ing .  Al l frames from 30A to 1 200A sha l l  use field
insta l led, UL Listed rating p lugs to estab l ish (or change) the 
ampere rating and sha l l  be su itable for reverse feed ( i .e ., 
no l i ne/load markings). The d ig ital microprocessor trip 
system sha l l  be appl icable for 50 hertz through 400 hertz 
systems. lt sha l l  accurately sense s inusoidal and non
s inusoidal current waveforms (fundamenta l through the 
th i rteenth harmonic order on a 60 hertz base) by continu
ously samp l ing each phase throughout every cycle .  

A l l  breaker frame s izes (SE1 50, SF250, SG600 and 
SK1200) sha l l  have a s ing le, customer-adjustable, instanta
neous p ickup knob to set the i nstantaneous response for 
a l l  poles. In add ition, there sha l l  be a short t ime pickup 
with l2t s lope delay that tracks the instantaneous pickup 
setting at approximately 50 to 80 percent of the instanta
neous pickup. 

(Where) ( If) requi red, instantaneous-only breakers 
sha l l  be Spectra RMS'" Mag-Break® motor c i rcuit protec
tors or equal emp loying the same features as the mo lded 
case breakers, except with the long-time (therma l )  
response omitted. The tracking short-t ime function and 
common rating plugs sha l l  be provided on the 
instantaneous-only breakers. 

Molded case switches (where) ( if) requ i red, sha l l  
have c... fixed, h igh-set instantaneous pickup set below the 
popping level of the contacts. The short ci rcuit withstand 
ratings sha l l  be 1 00kA @ 480 Vac and 25kA (min imum) @ 
600 Vac when protected by any UL Listed c i rcuit breaker or 
fuse of equal  or lesser ampere rating. 

56 

Circuit breakers and instantaneous-only breakers 
sha l l  have frame s izes as fol l ows : 30A. 60A. 1 00A. 1 50A. 
250A. 400A. 600A. 800.A. and 1 200A. In add ition a 7 A 
instantaneous-only frame sha l l  be ava i lab le .  Rating p l ugs 
sha l l  cover a l l  standard ampere ratings from one frame's 
maximum ampere ratin�1 down to the next lower frame 
ampere rating. A frame sha l l  reject a rating plug not 
intended for use in it. Mag-Break® or equal breakers sha l l  
use the same rating p luns for 1 5A through 1 200A ratings as 
the Spectra RMS'" c i rcuit breakers and sha l l  additiona l ly 
have 3A and 7 A p lugs for the 7 A frame. 

The c i rcuit breaker frames sha l l  employ h igh
strength, molded-polyester, g lass-reinforced cases and 
covers. The breaker frarne sha l l  have legib le, tamper-proof 
nameplates conta in ing cata log number; maximum frame 
ampere rating; maximum voltage ratings and interrupting 
ratings in  accordance with UL Standard 489, International 
Electrotechnical Commission ( I EC) Standard 947.2 and 
Japanese Industria l  Standard (J IS) No. C8370 ; termina l  lug 
cata log number, torque requ i rements and cab le insu lation 
rating and wire ranges; the rating plug type ;  and Under
writers' Laboratories, Inc. Listing mark (or Component 
Recognition symbol in  the case of Mag-Break® instanta
neous-only breakers). The I EC short-c i rcuit ratings sha l l  
conta in  both service ( l cs) and  ult imate ( l eu) va lues. 

A l l  breaker frame sizes sha l l  have a Verifier o M  or 
equal  to provide an external means for manua l ly tripp ing 
the breaker and exercis i ng the mechanism and trip latch 
member. 

Internal accessories sha l l  be UL Listed for field instal
lation and sha l l  not requ i re c i rcuit breaker cover remova l .  
A l l  internal accessories sha l l  be  common to SE1 50, SF250, 
SG600 and SK1 200 frame s izes. Shunt trips, undervoltage 
releases, auxi l ia ry switches and bell a larms sha l l  be ava i l 
ab le and sha l l  insta l l  from the front of the c i rcuit breaker, 
instantaneous-only breaker or molded case switch. 

External accessories, such as motor-operated mech
anisms, various handle operators, plug- in base assemb l ies. 
back-connected studs, sha l l  be UL  Listed for field insta l la
tion on c i rcuit breakers ( i nc luding instantaneous-on ly c i r
cuit breakers) and molded case switches. 
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