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Drawout Construction 
Type SSD (standard break) and SHD (H i-Break® ) Power Break® II 
d rawout breakers are used in type SPSDOS and SPHDOS 
substructures, provid ing the convenience and safety inherent 
in drawout breaker construction. Drawout construction perm its 
activation of a new feeder, rapid circuit breaker replacement. or 
inspection and maintenance of a breaker without the inconve
n ience of de-energiz ing an enti re switchboard. 

Features (see photos, following page) 
1. Primary disconnects: primary power is fed through 

multiple f inger pr imary disconnect termina ls when connected 
to the pr imary stabs in the substructure. 

2. Secondary disconnects: control s ignals a re provided 
th rough the 72 (36 maximum each side) secondary discon
nect terminals in the test and connected positions, only. 

3. Wheels: the breaker has ro l lers wh ich a l low the un it to ride 
on the substructure's retractable ra i ls for easy removal and 
insta l lation. 

4. Drawout mechanism: a racking shaft powers a centrally 
mounted power screw, through a chain drive, into a fixed nut 
in the substructure. A special speed wrench is ava i lable with 
an integral 1/2" squa re drive socket. The wrench is used for 
racking the breaker in and out of the substructure. (Not shown.) 

5. Wrench interlock: an interlock prevents engagement of the 
racking wrench when the breaker contacts are closed. This 
prevents disconnecting a closed breaker. 

6. Drawout position indicator and switch: a drawout 
position indicator d isplays whether the breaker is in the 
connected, test or d isconnected position .  A switch is a lso 
actuated when the breaker reaches the connected position 
for POWER LEADER™ Power Management System breaker 
status data. 

7. Drawout interlock: this interlock wi l l  trip a closed breaker 
before the pr imary d isconnects are engaged or disengaged in 
the event that the wrench interlock is intentional ly defeated. 
( Not shown.) 

8. Rejection feature: a bu i lt-in  rejection feature prevents 
i nsertion of a breaker into an incorrect substructure. Th is 
prevents either: i nsertion of a standard break breaker into a 
H i-Break breaker substructure, or i nsertion of a h igher ampere 
rated breaker into a lower ampere rated substructure, or  both . 
(Not shown.) 

9. Padlocking device: a padlocking provision accessory is 
avai lab le to prevent access to the racking shaft: preventing 
movement of the breaker between the disconnected, test and 
connected positions. (Not shown . )  
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10. Shutters: shutters are avai lab le as an accessory to protect 
personnel from inadvertently touch ing the pr imary stabs of an  
energ ized switchboard when the drawout breaker un i t  i s  
removed. 

1 1. By-pass switch: a by-pass switch accessory has NO and 
NC single-pole, double-throw (SPOT) contacts, which change 
state when the breaker is racked from the connected to the 
test position .  The switch is avai lab le in 2 ,  4 and 6-contact 
modules. (Not shown.) 

12. Lifting bar: a lifti ng bar is avai lab le as an accessory, and 
should be used to assist i n  safe hand l ing of the drawout 
breaker. 

13. Substructure: the substructure is a self-contained frame
work servi ng as a stationary receptacle for Power B reak II 
drawout breaker types SPSDOS and SPHDOS. It perm its easy 
activation of a new circuit in a spare compartment (ho le f i l ler). 
rapid b reaker replacement and simpl ifies i nspection and 
maintenance. The substructure is designed for convenient 
mounting, with ho les provided for bolting on a shelf or 
supports. Ho les a re a lso provided in the primary stabs 
for bolting to busbars or termina l  lugs. The substructure also (I 
has retractable ra i ls which aid in the insta l lation of the 
drawout breaker. 

14. Manual motor cut-off switch: provided as standard -
prevents motor charge when racking breaker in from 
disconnect to test position. 
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2000-amp drawout breaker 2000-amp drawout breaker 

Drawout breaker rotated for inspection Substructure With optional shutters (shutters fully opened) 
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The Enhanced MicroVersaTrip Plus™ 
And MicroVersaTrip PMTM Trip Unit Systems 
The enhanced MicroVersa Trip Plus and Micro Versa Trip PM trip un it 
systems for Power Break" II insu lated case breakers consist of the 
trip unit. the trip actuator, current sensors and rating plugs. The term 
"trip un it system" appl ies to the combination of these four compo
nents which form the solid-state circuit breaker tripp ing system. 

MicroVersa Trip Plus trip un its provide a complete range 
of standard and optiona l overcurrent and g round-fault protective 
functions. Micro Versa Trip PM trip un its add advanced meter ing, 
communications and protective relaying functions. MicroVersa Trip 
PM tr ip units operate with the GE POWER LEADER'M Power 
Management System. 

Components of Micro Versa Trip Plus trip umt system 

True R MS Sensing 
Enhanced MicroVersa Trip P lus and MicroVersa Trip PM trip units 
continue to use GE's proven technique of measuring true rms 
currents (and voltages for Micro Versa Trip PM trip units) of both 
sinuso ida l  and harmonically d istorted waveforms. The frequent 
sampl ing (64 times per cycle per phase) a l lows precise calculations 
of true rms current. The sampl ing rate al lows waveform measu re
ments up to the 3 1 st harmonic to achieve accuracies of 99%. GE's 
true rms sensing avoids potential underprotection or overprotection 
problems associated with peak-sensing tripp ing systems. 

Enhancements To MicroVersaTrip Plus 
And MicroVersaTrip PM Trip Units 
Enhancements i nclude several new functions that simpl ify 
programming and make fault d isplays easier to read and interpret. 
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B atteries 
Replaceable, long-life l ith ium batteries provide programming and 
d isp lay power to the trip un it's LCD on command. The tr ip unit can 
be removed from the breaker, and a l l  setpoi nts can be defined at a 
technic ian's desk. Caution: the batteries are automatical ly shut off 
when no programming operation or d isplay request is cal led for 
within 30 seconds after the last key is pressed. The batteries 
also enable the user to read fault displays on an open breaker. 

Batteries a re not requ i red to energize the trip unit d isplays as 
long as a smal l amount of current (20% of cu rrent sensor rati ng) 
is flowing in the current sensors that supply the operating  power 
for a M icroVersa Trip Plus trip un it. The d isplays of instal led 
M icroVersa Trip PM trip un its a re visible at a l l  times due to an 
external +24 Vdc power supply accessory. 

The batteries a re not requ i red to ma intain programmed settings, 
or store trip information. They simply provide a local power source 
to energ ize the programmer when no other sou rce of power is ava i l 
able. Al l setpoi nts, time delays and other programming functions 
are stored in non-volatile memory within the trip unit's microprocessor. 

Batteries have a two-year l ife under normal use. They a re 
user-replaceable. 

LCD 
The LCD - l iqu id crystal d isplay - has increased contrast to 
improve legib i l ity in poor l ighting conditions. New international 
d isplay symbols are used for various p rogramming functions 
(e.g. , " I>>" for short c i rcu it and " I>" for overload) .  

Trip Operations Counter 
The enhanced M icroVersa Trip P lus and M icroVersa Tri p  PM trip 
un its also store and d isp lay the total number of trips due to long
time overloads, short time and instantaneous short circu its, and 
g round fau lts. Each d isplay stores up to 256 operations per trip 
category before resett ing to zero . Each counter can be individua l ly 
reset through the keypad. 

Accesso ry Integr ation 
Fou r  accessories a re integrated through the M icoVersa Trip Plus 
and M icroVersa Trip PM tr ip un its. Drop-in shunt tr ip (with or 
without lockout). bel l  a larms (with or without lockout) and the 
undervoltage release modules fit into keyed pockets. They operate 
through the tri p un its, and not th rough any external mechanisms. 
Al l accessory wiring is pre-wired to secondary termina ls, and no 
user wiring is necessary. When activated, the shunt trip (with or 
without lockout) and undervoltage release modu les send a signal 
to the tri p un it to energize the trip actuator and open the breaker. www . 
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Operation Of MicroVersaTrip Plus™ Trip Units 

Phases 
A B C N 

, 
, Current Sensors 

A 8 C N Zone Selective Interlock 
Phases Input/Output 

{Optional) ----" 

MicroVersaTrip Plus 
Microprocessor 

Block diagram of Micro Versa Trip Plus trip umt 

Contact Position Switch 

Micro Versa Trip Plus trip units have a menu of standard and 
optional functions. The block diagram shows a fully configured 
M icroVersa Trip Plus trip unit with ground-fault protection . The 
cu rrent sensors are special current transformers that provide the trip 
unit with its operating power. Interchangeable rating plugs act as 
scalars for the outputs of the current sensors. as well as establ ish 
the cu rrent rat ing of individual breakers. When a four-wire system 
is used and ground-fault protection is called for, an external neutra l 
sensor IS necessary. 

Analog current signa ls are converted to dig ital values, and are 
measured and compared with established trip sett ings in the micro
processor's memory. Any overcurrent or g round fau lt condition that 
exceeds pre-set conditions produces a trip signal from the micro
processor to the trip actuator. The tri p actuator is a low-energy, 
positive-action tri pp ing device. The low-level trip signal counteracts 
the strength of the actuator's permanent magnet. and allows a 
spring to unseal the magnet and trip the breaker. 

Both the shunt trip and undervoltage release (UVR) accessories 
also produce tri p signals to the trip actuator when energized. The 
user may program each of the two bell alarms, independently, to 
operate as a result of any combinat ion of overcurrent ( including 
ground fault). shunt tr ip and undervoltage release. 

Standard And Optional Protective Functions 
Standard and optiona l protective functions for Micro Versa Trip Plus 
trip units a re shown below. The breaker settings a re programmed in 
multiples of "X" ( rating p lug amp values). "S" (current sensor amp 
rating values). "C" (the long-time setting i n  amps-multiply long-time 
sett ing by rat ing p lug amp rati ng) , and "H" (the short-t ime with
stand rati ng of the breaker). 

Standard 
3-phase Ammeter with ±2% accuracy. 
Adjustable Long-Time (L) pickup, 0.5 - lOX, with 
four delay bands. 
Adjustable instantaneous ( I )  pickup, 1 .5 - 1 5X. 
Overload, Short Circuit, and Short-Time local trip ind icators 
with overload pickup warning. 
Test set initiated trip ind ication. 

Options 
Adjustable Short-Time (S) pickup, 1.0 - 9.0C, and delay 
(3 bands) with Ft ON/OFF selection. 
Adjustable Ground Fau lt (G) p ickup, 0.2 - 0.6S, and delay 
(3 bands) with l2t ON/OFF selection and trip ind icator. 
H igh-range instantaneous fixed at 1.0H. 
Zone selective interlocking for G round Fault or Ground Fau lt 
and Short-Time. 
Defeatable Ground Fau lt function (non-UL). 
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long-Time Protecti ve Functions 
· Long-Time Function/Current Setting (Standard) 
The adjustable long-time setting is based on multiples of ·x: the 
rating plug amp rating. There a re 1 1  possible settings from 50% to 
100% of rating p lug amps, in 5% steps. This setting establishes the 
current setting of the breaker, which is the current the breaker will 
carry continuously without tripping. Multiplying the long-time 
setting by the rating p lug value establishes the value of "C." For 
example. a breaker with a 95% long-time setting and 500-amp 
rating p l ug  (X). would have a 475-amp current setting , o r  value of C .  

( Long-time current setting (C)= (0.50 to  1.00) x rating p l ug  (X)) 

LT 

PICKUP 

Long-time function, or curreflt setting 

Long-Time Delay (Standard) 
Long-time delay varies the time it will take the breaker to trip under 
sustained overload conditions. It permits the breaker to ride through 
momentary predictab le ove rloads (e .g . ,  motor starting )  without trip
ping. There are 4 time bands that provide nomina l delays from 3 to 
25 seconds at 600% of the breaker's current setting, or value of C. 

LT 

DELAY 

Long-time delay 

1 0  

Inst ant aneous Function (St and ard) 
Al l Power B reak® I I  b reakers have the standard instantaneous trip 
function or the "high-range" instantaneous function .  The instanta
neous trip point estab l ishes the value of current that wi l l  trip the 
breaker without intentiona l  time delay. Instantaneous trip times a re 
50 mi l l iseconds, or l ess. Instantaneous trips a re the result of severe 
overcurrent or short-circuit conditions. and damage to the power 
system is minimized by immediate tripping. Standard settings a re 
adjustable in increments of .5 of X of the rating p lug amp value (X). 
See Table 1 1.1 for a l lowable values. The trip unit wil l limit the 
instantaneous trip level so that the breaker withstand rating is not 
exceeded. 

rnn 
IU.U 

INST 

PICKUP 

SETUP 

xln 

Standard instafltaneous function 

S ho rt-Time Functions (O ption al) 
• Short-Time Pickup 
The sho rt-time pickup function controls the level of high current the 
breaker will withstand for short periods of time to a l low down
stream devices to clear faults without tripping the b reaker. Settings 
a re adjustable in increments of 50% of the b reaker current setting 
(C). See Table 1 1.1 for a l lowable values. If the instantaneous setting 
is set for lower values of current than the short-time function, the 
instantaneous function prevails. 

Y.O SETUP 

xLT 

ST 

PICKUP 

Short-time pickup function www . 
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Table tlt 
MicroVersaTrip PlusTM And MicroVersaTrip PMTM Trip Unit Characteristics 

Long-Time Short-Time 
Envelope Frame Sensor Rating Current Setting (C) Delay® Pick-up Delay 

Size Max. Amp (Amps) (Pick-Up) Multiple (Seconds (Multiple of (Seconds 
Rating (S) of Rating Plug 4 Bands) Current Setting) 3 Bands) 

Amps (X) (C) 

SOD 200, 400, 800 
2.4, 4. 9 

12T in(}) 
9.8 , 20 
2.4, 4.9 0.40 

2000 1 600 800, 1 DOD, 1 600 9.8, 20 for al l bands 

0.5 thru 1.0 in 2.4. 4.9 1 .5 thru 9.0 
2000 2000 increments of 0.05 9.8, 20 in i ncrements of 0.5 

2500 1 000, 2000, 2500 2.4, 4.9 nout® 
3000 

3000 3000 9.8, 20 .1 0, .21. .35 
2.4, 4.9 

4000 4000 4000 9.8, 20 

Trip Unit Characteristics (continued) 

Ground Fault 
Adjustable Adjustable 

Instantaneous Instantaneous 
Envelope Pick-Up without ST Pick-Up with ST 

Size (Multiple of Rating (Multiple of Rating 
Plug Amps) Plug Amps) 

(X) (X) 
1. 5 thru 1 0.0 in 1.5 thru 1 5.0 in 
0.5 increments 0.5 i ncrements 
1.5 thru 1 0.0 in 1.5 thru 1 5.0 in 

2000 0.5 increments 0.5 increments 
1.5 thru 1 0.0 in 1.5 thru 1 5.0 in 
0.5 increments 0.5 increments 
1.5 thru 1 0.0 in 1.5 thru 13 .0 in 

3000 0 .5 increments 0.5 increments 
1.5 thru 9.0 in 1.5 thru 9.0 in 

4000 0.5 increments 0.5 increments 

CD Time delay shown at 600% of current setting at lower limit of band. 
CD Time delay shown at lower limit of each band. All pick-up tolerances are± 1 0%. 
@ Time delay shown at lower limit of each band. Ground fault pick-up not to exceed 1200 amps. 
® Time delay shown at 200% of pick-up at lower limit of band. 

High Range 
Instantaneous Pick-Up 

(Multiple of Frame (Multiple of 
Short-Time Rating) Sensor Amp 

(H) Rating) 

0.20 thru 0.60 in 
increments of 0.01 
0.20 thru 0.60 in 

increments of 0 .01 

1 .0 
0 .20 thru 0.60 in 
increments of 0 .01 
0.20 thru 0 .37 i n  
increments o f  0.01 
0.20 thru 0.30 in 
increments of 0.01 

X = Rating plug amps 
S = Sensor amp rating 
C = Long-time current setting (pick-up) 
H = Short-time rating 

DelayeD 
(Seconds 
3 Bands) 

nin® 

.44 for a l l  
bands 

nout® 

.10, .2 1. .35 
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· Short-Time Delay 
Short-time delay is a lways provided when short-time pickup is 
ordered . Short-time delay provides addit ional refinement in provid
ing coord ination between upstream and downstream protective 
devices. There a re three time delay bands that provide delays from 
1 00 ms to 350 ms of 1 (MIN), 2 ( INT), 3 (MAX). 

r--�------serJ 
I ST � I 
I DELAY ) 

�---------------------- --------� J 
SIJort·time delay wtt!J Ft OUT 

Selectable Short-Time Ft Function 
Selectable short-t ime l1t is a lways provided with the short-time 
option. The Ft helps the solid-state trip unit coord inate with down
stream thermal magnetic devices or fuses. This function impacts 
the shape of short-t ime and short-time delay time cu rrent curves, 
and may be programmed either IN or OUT. 

I �-·----:-1---------,s=Er=uP[ I I xln I 
[ m I'T 

I �---------=DE=LA�Y� 
I 
I 
I I 
Sliort·time delay w;!IJ Ft IN 

Hig h-R ange Inst ant aneous (O ption al) 
The h igh-range instantaneous function is for special appl ications 
where a l l  coordination is based on adjustments of long and short 
t ime. The instantaneous trip setting is fixed at "H" - the breaker's 
short-t ime withstand rati ng. 

12 

Norm al Ground -F au lt Protection (O ption al) 
· Ground-Fault Protection 
A g round fault is an un i ntentiona l current flow from a circu it 
th rough a cond uctive path to g round. Ground faults usual ly have 
intermittent or very low values of current flow, as depicted in G raph 
A and a re not detected by long-time overload protect ion. 

Some ground-fault tr ip systems may not detect this type of fault 
because the interm ittent nature of the fault never exceeds the trip 
threshold as i l lustrated in G raph B. 

The Micro Versa Trip PluslM 
and M icroVersa Trip PM™ trip 

� -
-� 

units detect and integrate @ t I 
(add a series of arcing and 1' [ 
interm ittent current pu lses) , @ t I 
the low-level current of a 1 ! 
ground fault. This integration 1 f'!'!'!C:.'�0-"---------------!�'P .. I 
function provides a memory 

� 
11 

response for ground faults to © t 

achieve preferred ground fault ---.-. _ ____j 
protection as shown in Graph C. Ground fault memory arcu;t 

The NEC requ i res that the maximum g round-fault setting not 
exceed 1200 amps. G round-fau lt protection includes pickup setting, 
g round-fau lt delay settings and selectable 12t function. 

Pickup 

I . u xCT 
• 

GF 

l PICKUP ___) 

I -
rl ' SETU1 21N 
I I ' I I, GF I'T ! \ \ v t I L____ � 1\ 1\ f\' Delay 
I 
Ground fault pickup and ground fault time delay 

Ground-fau lt pickup setti ngs are based on mult iples of S, the 
cu rrent sensor rati ng. The lowest setti ng i s  20% of S, and the 
h ighest setti ng is based on current sensor amp rat ings, such that 
the maximum setting does not exceed 1200 amps. There are three 
g round-fau lt delay bands of 1 (MIN). 2 ( I  NT). 3 (MAX) rang ing from 
100 ms to 350 ms. The l2t function adds an Ft slope to the square 
corner of the ground-fault time current curve transition, from pickup 
to the constant delay bands, to improve coordination with down
stream devices. 

I 
I 
I I 
i I 
I 
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De /e at able Groun d-F au lt Protection (O ption al) -
Not Ullisted 
A defeatable g round-fau lt protection is offered for users who want 
the ability to enable or d isable ground-fault protection depending on 
special circumstances. When this type of g round-fault protection is 
ordered, in addition to the normal g round-fau lt settings, the user 
can enable or d isable g round-fault protection during programming. 
To disable this kind of ground-fault protection, set the delay to OFF. 

Zone Se lecti ve Inter locking (O ption al) 
Traditiona l  means of obtaining selectivity between main and feeder 
breakers is to set the furthest downstream device with the lowest 
time delays, and increase time delays of upstream devices. The 
disadvantage of th is is that upstream portions of the system must 
endure h igh values of fault current until time-out occurs. 

� "Output" from Trip unit l.i_j..- "Input" to Trip unit 

•I ZSIM No.1 I ... 
Downstream Upstream 
Connections Connections 

- Bus -- Wiring 

Multi-zone selective interlocking 

MicroVersa Trip PI usN and M icro Versa Trip PMTM trip units 
p rovide coordination between the first breaker to detect a fault and 
the immediate upstream breaker. When the downstream breaker 
detects a fault, it signals the upstream device to shift to its preset 
time delay band, allowing the downstream device to clear the fault. 
Without a signal from a downstream breaker, an upstream breaker 
will respond on the min imum delay band. For a fault between these 
two breakers. the upstream would clear the fault on the m inimum 
delay band since no signal is being sent by the downstream breaker. 

Zone selective interlocking is available for either ground fau lt 
only, or both ground-fault and short-time functions. The zone selec
tive interlocking feature requires a zone selective interlock module 
(ZSIM )  catalog number TIM 1. The module is an intermediate control 
device used between upstream and downstream circuit breakers to 
communicate with the short-time and g round-fault zone selective 
interlock functions of the M icro Versa Trip Plus and M icro Versa Trip PM 
units. The module requires 120/208/240 Vac, 15 VA maximum. 

Operation Of MicroVersaTrip PM Trip Units 
MicroVersa Trip PM trip un its add communications capability with 
remote host computers and the GE POWER LEADER™ Power 
Management System. In addition .  the user can choose to add 
metering, protective relaying or both. I n  the block diagram (page 14) 
of the MicroVersa Trip PM trip unit. note that there are two additional 
sets of inputs - voltage inputs from each phase and a +24 Vdc 
input from an external power supply. Additionally, there is a communi
cations input/output link  to the POWER LEADER system. 

Vo hage In puts 
Voltage inputs to the M icroVersa Trip PM trip un it are required for 
both metering and protective relays. Voltage inputs require three 
delta or wye-connected potential transformers with 120 Vac 
secondaries. and an external voltage module that further conditions 
the voltage signals for use by the tr ip un i t's m icroprocessor. 
A single set of external voltage modules can serve the requirements 
of up to 16 trip units. 
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+24 Vdc In put Communic ations Out put 
Micro Versa Trip PM trip units requ i re an  external +24 Vdc power 
supply to furnish power to the communication network. In addit ion. 
this power supp ly energ izes the LCD display, so that low current 
val ues. voltage values and trip targets a re d isplayed without use 

The communications network uses a pa i r  of shie lded. twisted 
wires to connect individual devices to the POWER LEADER™ 
system. Connection d istances up  to 1000 ft. can be made without 
repeaters. Al l  commun ication network wiring with in the breaker 

of the interna l  batteries. However. batteries a re suppl ied with 
M icroVersa Trip PM trip units for cold set-ups and viewing 

is pre-wired to dedicated secondary terminals . 

targets in the event the +24 Vdc power supply is interrupted. A 
s ing le +24 Vdc power supply can supply the power requ i rements 
of up to 1 6  M icroVersaTrip PM trip un its. 

Phases 

A B C N 

� rv 
� rv [v 

� 
' ' 

/ 
- -- ,, 

I .. Ill'.� I 
"" .I I 

I I 
I I 
I •• I � I 

:. I I 
I 

• -�� ��I I •• �� 

PTs With 120 Vac Secondaries 

' - - ' ' 

I \ 
I I 

A I 
B� \ I 

' 
/ c:::: ' ' ' -

.... 

Current Sensors ' 

I ·� Phase Rating 
Currents I Plug 

(Optional Neutral Current) .. 
.... 

(Phase Currents - Optional 

Hi-Range Instantaneous) --

-1 I 
*Shunt 

Trip � 

I UVR .. 

r -..... 

I I 
Trip Unit 
Keypad � 

MicroVersaTrip PM 
Microprocessor 

Fault .. 
... 

... Q) t: r-
Q) > r::: 0 

(.) .. 
Q ... 
-<( 

_. 

� 
Hi-Range 

Instantaneous '""-
(Optional) 

I 
Protective Relays 
• Overvoltage 
• Undervoltage 
• Unbalance Voltage 
• Reverse Power 

Trip 
Logic 

Zone Selective Interlock � j� t A B C N Input/Output 
...... 

�I. . .. 

Phases (Optional) .... 

24 Vdc Power Supply � 
Communications Link 

..... 
--

*With or without lockout 

Block diagram of Micro Versa Trip PM trip unk 

14 

-
-,.. 

Trip 
Actuator 

DIP �tches 
Fault � 

>----ShuntTriD � Bell Alarm, 
Alarm Only 

>----
UVR L..._f-. 
Fault r--� 
Shunt Trip >----

Bell Alarm r--. With Lockout 

UVR 
>----

�� 
DIP Switches 

- LCD Display -.... 

Contact Position Switch 

Drawout Position Switch 
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Metering 
When the metering function is selected, a number of standard 
metering parameters can be viewed on the LCD disp l ay. A l l  of 
these va lues a re commun icated to the POWER LEADER™ Power 
Management System. The accu racy of the metering functions is 
constra ined by the physical s ize of the cu rrent sensors . Con
sequently, a l l  meter ing functions a re designed for load management 
decisions, and a re not a substitute for uti l ity revenue metering 
equipment. 

Current: All trip un its. inc luding MicroVersa Tri p Plus™. provide 
metering of individual phase currents. The user can select 
phases 1, 2 or 3 .  Current d isp lays automatically sh ift from 
amps to ki loamps above 999 amps. The min imum current 
d isplay resolution is in tenths of an amp (e.g. , 51. 2 A). 

· Voltage: The metering display of fou r  wire systems can read 
both l i ne-to-neutral and l ine-to-line voltages for each phase. 
The smal lest resolution of the voltage display is one volt 
(e .g . ,  277V. or 276V). 

· Energy: The energy d isplay indicates the amount of real power 
that has passed through the breaker. The disp lay has th ree-d ig it 
resolution, and automatically scales the display from kWh to 
MWh to GWh. Normal power flow can be selected as either 
load-l ine or l i ne-load in the setup mode. Once normal flow is 
configured, energy values will accumulate in the positive 
di rection . For certain applications where power may flow in 
either direction, such as tie breakers. energy may display a 
negative va lue. 

Table 15.1- Trip Unit Metering Display Accuracy 
Breaker System 
Full Scale Full Scale 

Value Accuracy CD Accuracy® 

Current. rms -A kA ± 2.5% ± 2.5% 

Voltage, rms - V N/A ± 1.5% 
Phase-Phase, Phase-Neutral 

Energy - kWh, MWh, GWh N/A ± 4.0% 
Demand - kW. MW N/A ± 4.0% 
Peak demand - kW. MW N/A ± 4.0% 
Real power - kW. MW N/A ± 4.0% 
Total power - kVA. MVA N/A ± 4.0% 
Frequency N/A ± 1 Hz 
Time Delay N/A ± 1 sec 

CD Includes trip un1t. breaker. current sensors and rating plug. Accuracy is based on loading 
range of 20% to 1 00% of breaker current sensor rating. 

CD Includes trip unit. breaker. current sensors. rating plug. plus Voltage Module (potential 
transformers. control power voltage conditioner). Accuracy is based on loading range of 
20% to 100% of breaker current sensor rating. 

· Real power: Real power in units of kW or MW can be shown 
on command on the LCD display. 

· Volt-amperes (or total power): "Total power" or 
volt-amperes in units of kVA or MVA can be viewed on 
command on the LCD display. 

· Demand: Demand in units of kW or MW can be d isplayed. 
The monitoring time period can be varied from 5 to 60 minutes. 
in increments of 5 minutes. The display provides a rol l ing average 
of power over the scheduled time interval. 

· Peak demand: Peak demand in units of kW or MW can be 
d isp layed. Th is value ind icates the h ighest power demand 
reached s ince the start of demand measurements, or since reset. 
The peak demand value can be reset to the present demand 
via the keypad. 

Protecti ve Re laying 
When protective relayi ng functions are selected, any combination 
of the following protective relays can be enabled. Al l re lay functions 
combine both an adjustable setpoint and an adjustable d iscrete 
( not inverse) time delay. All time de lays are adjustable from 1 to 1 5  
seconds in increments o f  1 second. Al l tripp ing i s  performed 
through the trip unit. The user can configu re the trip un it to activate 
the bel l  a larm on ly, the be l l  a larm with lockout. or neither, in 
response to a protective relay (or overcu rrent/ground-fault) trip. 
· Undervoltage: Undervoltage protection may be set from 50% 

to 90% of the true rms nomina l voltage in increments of 1 %. 
· Overvoltage: Overvoltage protection may be set from 1 10% to 

1 50% of the true rms nominal voltage in increments of 1 %. 
· Voltage unbalance: Voltage-unbalance protection compares 

the lowest or highest phase voltage with the other two. and 
in itiates a trip if the difference exceeds the setpoint. True rms 
voltages a re computed for each phase. The range of trip settings 
varies from 10% to 50% in increments of 1 %. 

· Current unbalance: Current-unbalance protection compares 
the true rms cu rrent in either the h ighest or lowest phase with 
the true rms cu rrent in the other two phases. A trip is in itiated if 
the difference exceeds the setpoint. The range of trip setti ngs 
va ries from 10% to 50% in increments of 1 %. 

· Power reversal: The Power Break® II breaker may be set so 
that "positive" power flow can be in either d i rection (i.e., from 
line to load, or vice versa). Reverse power protection is set in 
un its of kW. Reverse power setpoints vary from 10 kW to 
990 kW in increments of 10 kW. 

· Enable/disable relays: To disable any of the protective relay 
functions, set the time delay for that function to OFF. Sett ing the 
time delay to any discrete value enables the relay. 
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Programming Trip Units 
All MicroVersa Trip Plus and M icroVersa Trip PM trip un i ts for 
Power Break® II breakers use the same programming keypads. 
All functions ordered are selectable and displayed. 

Programming display and keypad 

o Function: Selects the mode of the disp lay (Setup, Meteri ng 
or Status). 

o Select: Chooses the next item fo r display. All modes have a 
sequential menu that al lows the user to step from one function 
to the next. 
Battery: Energizes the internal battery circuit and the LCD. 

o Value: Allows changing a setpoint, or changes a metering 
display from l ine-to-l ine or l ine-to-neutra l ,  or select between 
phases 1, 2 or 3 .  

o Enter: Stores setpoint in the trip un it 's non-vo lati le memory. 

Trip Targets-Overcurrent And Ground Fault 
Trip targets for protective functions use i nternational symbols, and 
are shown on the LCD when in the Status mode. 

16 

Normal: When al l  protective circuits are with in  normal l im its, 
the term "OK" is visible in the LCD display. 
Long-time trip: The long-time trip d isplay moves th rough two 
transitions. As the current in any phase reaches 95% of its set
poi nt, the word "PICKUP" begins to flash. As current increases, 
flashing frequency increases, until 1 00% of the pickup point is 
reached. At that moment, PICKUP remains ON, continuously, 
unti l the long-time delay times out. Once the breaker has tripped 
on long time, the symbol " I>" appears in the LCD display to 
indicate a breaker overload. In add ition to this target, the display 
ind icates the trip status with the word, " FAULT

.
" The display 

shows the type of trip "LT." the phase the fault occurred on , 
and the magnitude of the fau lt current. The trip information is 
displayed until cleared by the user. 3.08 01 kA 

PICKUP 
Long-time trip imminent 

METER I Lf.2 5 kA 0
2 STAT4 

�� I I FAUU i L __________ J 

Breaker tripped on long time 

o Short-time and instantaneous trips: Short-time and 
instantaneous trips share the same trip target. The PICKUP 
target is not i l l uminated, since the t ime intervals between 
pickup and tripp ing are so short for either function. In the 
DISPLAY mode, the trip target for a short-time or instantaneous 
trip is " 1>>." 

ISJ9 I ST 
I 

02 1 kA STATUS 

FAULT 

Breaker tripped on short time 

o Ground Fault Trip: 
The trip target for a g round 
fault trip is i l lumination of 
the letters "GF." 

Trip Operations Counter 

�0 
i INST 

kA STATUS 

FAULT 

Breaker tripped on instantaneous 

!}if 
I GF 

STATUS 
xCT 

FAULT 

Breaker tripped on ground fault 

The trip un i t stores the number of trip operations for long-time, 
short-time, instantaneous and ground fault. Up to 256 counts of 
each trip operation are stored in 
memory. Manual reset through the 
keypad is possi ble at any time. The 

STATU� 

I electronic trip operations counter L__ GF oPs 

does not store shunt tri p, undervolt- _____ ___, 
Breaker showing counter age release or protective relay trips. 

An optiona l mechanical operations counter is ava i lable that counts 
each open-and-close operation of the main contacts for any reason. 

Trip Targets-Protective Relays 
Trip targets for the enabled protective relays appear in the status 
screen when they occur. Symbols used are: 
o Under vo lt age tr ip V< 
o O ver vo lt age tr ip V> 
o Un balanced vo lt age !::N 
o Un balanced cu rrent .61 
o Po wer re vers al 

Trip Targets -Accessories 
Undervoltage release and shunt trip trip targets are displayed 
when a trip is caused by a UVR or a shunt trip accessory. 
Symbols used a re: 
o UVR o ST 
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Rating Plugs 
The same interchangeable rating plugs are used in a l l  of the 
Micro Versa Trip Plus™ and M icroVersa Tri p PM'M trip units across the 
entire Power Break® II breaker product l ine. Rating p lugs are the key 
devices that establ ish the current rating of the breaker. They provide 
an essential sca l i ng function for the un it's microprocessor, and 
ensu re maximum accuracy. They a lso provide an  external jack for 

-� connection to an external 
battery pack. 

Rating p lugs have rejection 
features that a l low them to be 
inserted only with breakers 
conta in ing the correct current 
sensors. Rating p lugs for the 
enhanced MicroVersa Trip Plus and 
M icroVersa Trip PM trip un its can-

Micro Versa Trip rating plug not be used with Spectra RMS™ 
molded case circuit breakers, but 

a re compatible with Power Break and Type AKR breakers with 
M icroVersa Trip Plus and M icroVersa Trip PM trip un its. See Table 17.1. 

Table tlt 
Rating Plug And Current Sensor Rating 

Frame 
Envelope Max. 

Size Rating 
(Amps) 

800 

2000 
800, 1600 

1600 

2000 

3000 
2500 

3000 
4000 4000 

S = Sensor amp rating 
X = Rating plug amps 

Sensor 
Rating Sensor 
(Amfs) Rating Plug Amps (X) 

(S 

200 100, 150, 200 
400 1 50, 200, 225, 250, 300, 400 
800 300.400, 450, 500.600, 700, 800 

1000 400, 600, 800, 1000 
1600 600, 800, 1000, 1 100, 1200, 1600 
2000 800, 1000, 1200, 1 500, 1600, 2000 
1000 400, 600, 800, 1000 
2000 800, 1000, 1200, 1 500, 1600, 2000 
2500 1600, 2000, 2500 
3000 2000, 2500, 3000 
4000 1600, 2000, 2500, 3000, 3600, 4000 

Current Sensors 
Toroida/ly wound current sensors a re furnished fo r all major pro
tective functi ons, and fo r use with MicroVersa Trip PM tri p un its. 
Toroidal sensors. includ ing a second a i r-core winding , are provid
ed with the h igh-range instantaneous function. Current sensors 
a re factory insta l led and are not changeab le in the f ie ld . There 
a re 1 1  current rat ings for the Power B reak II b reaker l i ne through 
4000 amps. See Tab le 1 7.1 for  current rat ings. Rati ng p lugs must 
be coord inated with the current sensor rati ng (S) l isted on the 
face of the rati ng p lug .  

Typical tor01dally wound current sensor 

Accessory Configuration 
Activation of the Bel l Ala rm - Ala rm 
On ly and Bel l Alarm with Lockout a re 
control led by switch settings on the 
rear of the trip un it. To change the 
condit ions wh ich activate these 
accessories. configure the tri p unit 
switch sett ing as described below. 

Table 1l2 
Accessory Switch Settings 

Switch Factory 
Setting 

Push IN to Oisablo SclJp 01,. SWfl(t> to rmm tO•lh�uf�llawBI'il � 

Push IN to Enable 

Alum ll'ld �o.:�o,J! j 
MfiiCl>wat<:�>:! 

6!) t 3 2 l ... lwltdl 
$wrt.�;h E•ent �CJ t1 Shunt T np A.ciJVatas Bwll A11rm 1 f rl UVR T np Acu....ares Bell Alar�p 

#3 PrateetJo,., Tnp At:tNIJtes 8111 A•arm 

M I Shunt Tnp A.CI1VINiloCkOII! 
l'!i j VVH Tnp Att!'lltn Lo�;tout 
115 j Protecnoi'ITrtpA.ctrvar.,�\ockn.r. 

Rear of trip um! 

Function 

1 Disable Shunt trip activates Bel l Ala rm-Alarm Only 
2 Disable UVR trip activates Be l l  Alarm-Alarm Only 
3 Enable Protection trip activates Be l l  Alarm-Alarm Only 
4 Disable Shunt trip activates Be l l  Alarm/Lockout 
5 Disable UVR trip activates Bel l Alarm/Lockout 
6 Enable Protection tr ip activates Bel l Alarm/Lockout 
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Power+™ Trip Unit Systems* 
The Power+ trip unit system for Power Break® II insulated case 
breakers consist of the trip unit. the trip actuator, current sensors 
and rating plugs. The term "trip unit system" appl ies to the combina
tion of these four components which form the sol id-state circuit 
breaker tripp ing system. 

Power+ trip un its provide a complete range of standard and 
optional overcurrent and g round-fault protective functions. 

Components of Power+ trip umt system 

True RMS Sensing 
The Power+ tri p unit conti nues to use GE 's proven technique of 
measuring true rms currents of both sinusoidal and harmonically 
distorted waveforms. The frequent sampl ing (48 times per cycle per 
phase) a l lows precise calculations of true rms current. The sampl ing 
rate a l lows waveform measurements up to the 1 1 th ha rmonic. GE 's 
true rms sensing  avoids potential underprotection or overprotection 
problems associ ated with peak-sensing tripp ing systems. 

Accessory Integration 
Fou r  accessories are integrated through the Power+ trip un it. 
Drop-in shunt trip (with or without lockout). be l l  a larms (with or 
without lockout) and the undervoltage re lease modules fit into 
keyed pockets. They operate through the trip un its, and not 
through any external mechan isms. Al l accessory wir ing is pre
wired to secondary terminals. and no user wiring is necessary. 
When activated. the shunt trip (with or without lockout) and 
undervoltage re lease modu les send a signal to the trip unit to 
energize the tr ip actuator and open the breaker. 

* For availability of Power+ Trip Units. contact your ED&C sales engineer. 

1 8  

Trip Target Module {Optional) 
· View Button: Press the VIEW button to check the trip unit status. 
· Reset Button: Press the RESET button to clear any target 
that is set. 
,------------------� • Battery check: 

Target modu les use two 
standard, 3V. 16mm x 
1.6mm. l ith ium batteries 
for viewing target infor
mation. Battery life 

'-------------- depends upon use. but 
Power+ trip target module may be estimated at one 

year. When the batteries 
a re energized, depressing the VIEW button will i l l uminate either a 
set target LED. i .e . , LT or the BAT LED. Once target ind icators a re 
cleared, battery status is ind icated by the BAT LED. Replacement 
batteries include Panasonic CR 16 16. Eveready E-CR 1616BP. or 
Duracell DL 1616B. which may be purchased commercia l ly. 
· Long-time pickup: The long-time pickup ind icator moves 
through two transitions. As the current in any phase reaches 95% 
of its setpoint. the LTPU LED begins to flash. As current i ncreases. 
flash ing frequency increases. unti l 1 00% of the pickup point is 
reached. At that moment, the LTPU LED stays on conti nuously unt i l  
the long-time delay t imes out . Once the breaker has tripped on long
time, the OVL target wi l l  be stored in memory. To view the trip, 
press the VIEW button. To clear the ta rget. press the RESET button .  
· Short-time and instantaneous trips: Short-t ime and 
instantaneous trips share the same tr ip target. The LTPU LED is 
not i l l uminated, since the time intervals between pickup and trip
p ing are too short for either function. Once the breaker has tripped 
on short-time or instantaneous, the short target wi l l  be stored in 
memory. To view the trip, press the VIEW button. To c lear the 
target. press the RESET button. 
· Ground fault trip (Target02 only): The trip target for a 
g round fault trip is the GF LED. To view the tri p, press the VIEW 
button. To clear the target, press the RESET button. 
· Health monitor: Trip  unit health status 'bkay" is i l lustrated by 
slow bl ink ing of the LTPU LED. It may be seen by depress ing and 
hold ing the VIEW button. Sufficient power must be supp l ied to the 
trip unit via external test kit. power pack. or current transformers 
for the health monitor to be operational. 
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Operation Of Power+™ Trip Units 

Phases 
A B C N 

' ' , 
, Current Sensors 

r---

A 8 C N 
Phases 

Block diagram of Power+ trip unit 

Power+ no 
Microprocessor 

Fault 

Fault 

Contact Position Switch 

*With or without lockout 

Power+ trip un its have a variety of standard and optiona l  func
tions. The b lock diagram shows a ful ly configu red Power+ trip 
unit with g round-fault protect ion. The current sensors a re specia l 
current transformers that provide the tr ip un it with its operati ng 
power. Interchangeab le rati ng p lugs act as scal a rs for the outputs 
of the current sensors. as well as establ ish the current rati ng  of 
ind ividual breakers. When a four-wire system is used and ground
fault protection is cal led for. an external neutral sensor is necessary. 

Analog current signa ls are converted to digital va l ues. and are 
measured and compared with estab l ished trip sett ings i n  the 
microprocessor's memory. Any overcurrent or ground fault condi
t ion that exceeds pre-set condit ions produces a trip signal from 
the m icroprocessor to the trip actuator. The trip actuator is a low
energy, positive-action tripp ing device. The low-level trip s igna l  
counteracts the strength of the actuator's permanent magnet. and 
a l lows a spr ing to unsea l the magnet and tr ip the breaker. 

Both the shunt trip and undervoltage re lease (UVR) accessories 
also produce trip signals to the trip actuator when energized. The two 
bel l a larms operate on ly as a result of an overcurrent trip condition. 

Standard And Optional Protective Functions 
Standard and optional protective functions for Power+ trip units a re 
shown below. The breaker settings a re programmed in multiples of 
"X" ( rating plug amp values). "S" (current sensor amp rating values). 
and "C" (the long-time setting in amps-multiply long-time setting 
by rating plug amp rating) .  

Standard 
Adjustable Long-Time ( L) Pickup, 0.5 - lOX, with 
four delay bands. 
Adjustable Instantaneous (I) Pickup, 1.5 - 15X.* 

Options 
Overload. Short Circu it. and Short-Time local trip ind icators 
with overload pickup warn ing and health monitor. 
Adjustab le Short�ime (S) Pickup, 1.5 - 9.0C, and delay 
(3 bands) with Ft ON/OFF selection. 
Adjustable Ground Fault (G )  Pickup, 0.2 - 0.6S, and delay* 
(3 bands) with Ft ON/OFF selection and trip indicator. 
Upgradeable G round Fault function with use of appropriate 
ground fault rating plug. 

* Limited by breaker frame size above 2000A. 
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long-Tim e Prot ecti ve Functions 
· Long-Time Function/Current Setting (Standard) 
The adjustable long-time setting is based on multip les of "X". the 
rating plug amp rating. There a re 7 possible settings from 50% to 
100% of rating p lug amps. This sett ing establ ishes the current set
ti ng of the breaker. which is the current the breaker wi l l  carry con
tinuously without tripp ing . Multiplying the long-time setting by the 
rating p lug value establ ishes the value of "C." For example, a break
er with a 95% long-time setti ng and 500-amp rati ng plug (X). would 
have a 475-amp current setting, or  value of C. 

(Long-time current setti ng (C)= (0.50 to 1 .00) x rating p lug (X)) 

Long-time function, or current setting 

Long-Time Delay (Standard) 
Long-time delay varies the time it wi l l  take the breaker to trip under 
sustained overload cond itions. It permits the breaker to r ide through 
momentary predictable overloads (e .g . ,  motor starting ) without trip
p ing. There a re 4 time bands that provide nomina l delays from 3 to 
25 seconds at 600% of the breaker's current setting , or value of C. 

Long-time delay 

20 

3 
4 

�I �I 

Inst ant an eous Function ( wit h Power+ Trip Units) 
Al l  Power Break® I I  breakers have the standard instantaneous trip 
function . The instantaneous trip point establ ishes the value of 
cu rrent that wi l l  trip the breaker without intentional time delay. 
Instantaneous trip times are 50 mi l l iseconds, or less. Instantaneous 
trips are the result of severe overcurrent or short-c i rcuit conditions. 
and damage to the power system is min im ized by immed iate trip
ping. Standard settings a re adjustable in multiples of the rati ng 
plug amp value (X). See Table 21.1 for a l lowable values. The trip 
un i t will l imit the instantaneous trip level so that the breaker with
stand rating is not exceeded. Maximum setting is dependent on 
breaker frame size. 

---·-----·-------------� 

Standard instantaneous function 

S ho rt-Tim e Functions (Option al) 
· Short-Time Pickup 
The short-time pickup function controls the level of h igh current the 
breaker wil l withstand for short periods of time to a l low down
stream devices to clear faults without tripping the breaker. Settings 
are adjustable in increments of the breaker current setting (C). 
See Table 21.1 for a l lowable values. If the instantaneous setting 
is set for lower values of cu rrent than the short-time function, the 
instantaneous function preva i ls. 

\--.\ 
1.5 \..\ 

2.5 
9 3 

I 
5 
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Table2l1 
Power+ TM Trip Unit Characteristics 

Long-Time Short-Time 
Envelope Frame Sensor Rating Current Setting (C) Delay CD Pick-up Delay 

Size Max. Amp (Amps) (Pick-Up) Multiple (Seconds (Multiple of (Seconds 
Rating (S) of Rating Plug 4 Bands) Current Setting) 3 Bands) 

Amps (X) (C) 

BOO 200, 400, BOD 
2.4, 4.9 
9.B, 20 ninCD 

2000 1600 BOO, 1 ODD. 1600 
2.4, 4.9 .10, .21. .35 
9.B, 20 

2000 2000 
0.5, 0.6, D. 7, O.B, 2.4, 4.9 1.5, 2.0, 2 .5, 3.0, 
0.9, 0.95 and 1.0 9.B, 20 4.0, 5.0, 7.0, and 9.0 

n outW 
2500 1000, 2000, 2500 2.4, 4.9 

.10, .21 , .35 3000 9.B, 20 3000 3000 
2.4, 4.9 

4000 4000 4000 9.B, 20 

Trip Unit Characteristics (continued) 

Ground Fault 
Adjustable Adjustable 

Instantaneous Instantaneous Pick-Up Delay@ 
Envelope Pick-Up without ST Pick-Up with ST (Multiple of (Seconds 

Size (Multiple of Rating (Multiple of Rating Sensor Amp 3 Bands) 
Plug Amps) Plug Amps) Rating) 

(X) (X) 
1 .5 thru 1 0.0 1.5 thru 1 5.0 0.20 thru 0.60 nin® 

2000 1.5 thru 10.0 1.5 thru 1 5.0 0.20 thru 0.60 .10 .. 21, .35 

1.5 thru 10.0 1.5 thru 1 5.0 0.20 thru 0.60 

3000 1.5 thru 10.0 1.5 thru 13 .0 0.20 thru 0.37 nout® 

4000 1.5 thru 9.0 1.5 thru 9.0 0.20 thru 0.30 
.10, .21. .35 

CD Time delay shown a t  600% of current setting at lower limit o f  band. 

CV Time delay shown at lower limit of each band. All pick-up tolerances are± 1 0%. 
® Time delay shown at lower limit of each band. Ground fault pick-up not to exceed 1200 amps. 
® Time delay shown at 200% of pick-up at lower limit of band. 

X = Rating plug amps 
S = Sensor amp rating 
C = Long-time current setting (pick-up) 
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· Short-Time Delay 
Short-time delay is always provided when short-time pickup is 
ordered. Short-t ime delay provides additional refinement in provid
ing coordination between upstream and downstream protective 
devices. There a re three time delay bands that provide delays from 
100 ms to 350 ms of 1 (M IN ). 2 ( INT), 3 (MAX). 

Short-time delay With Ft OUT 

Selectable Short-Time l2t Function 
Selectable short-time 12t is always provided with the short-time 
option. The l2t helps the sol id-state trip unit coordinate with down
stream thermal magnetic devices or fuses. This function impacts 
the shape of short-t ime and short-time delay time current curves, 
and may be prog rammed either IN or OUT. 

Short-time delay With Ft IN 
Norm al Ground-Fau lt Prot ection (Option al) 
· Ground-Fault Protection 
The ground-fault function in the Power+™ trip unit is field upgrade
able. It is enabled and adjusted through the rating plug. To upgrade 
to the ground-fault option, simply remove the non-ground fault rating 
plug that does not have the ground-fault option and install a ground
fault rating plug. A ground-fault is an unintentional current flow from 
a circuit through a conductive path to ground. Ground fau lts usual ly 
have intermittent or very low values of current flow, as depicted in 
Graph A, and are not detected by long-time overload protection. 

22 

Some ground-fault trip systems may not detect this type of fault 
because the interm ittent nature of the fault never exceeds the trip 
threshold as i l l ustrated in Graph B. 

The Power+ tr ip unit .--------------
detects and integrates (adds @ F-\-...,-1-lr--f-1-L-.l.L--I...L.-l+ a series of arcing and inter
mittent current pulses) the 
low-level current of a ground @ J,.<:::.....L....:::::......_....�.....o::::::.�...o:�::.�.+ 
fault. This integration function 
provides a memory response 
for ground faults to achieve © �£--=------• preferred ground-fault protec- c 
tion as shown in Graph C. 
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The NEC requ i res that the 
maximum g round-fau lt sett ing not exceed 1 200 amps. Ground-fault 
protection inc ludes pickup sett ing, ground-fault delay settings and 
selectable l2t function. 

G round-fault pickup settings are based on mult iples of S, the 
current sensor rat ing. The lowest sett ing is 20% of S, and the 
h ighest setting is based on current sensor amp ratings, such that 
the maximum setting does not exceed 1 200 amps. There a re three 
ground-fault delay bands of 1 (M IN ). 2 ( I  NT). 3 (MAX) ranging from 
100 ms to 350 ms. The l2t function adds an Ft slope to the square 
corner of the g round-fau lt time current cu rve transition, from pickup 
to the constant delay bands, to improve coord ination with down
stream devices. 

(xS) .24 .26 
.22.,....28 

.20- -.30 
.22"' I \JI 

.20 

Pickup 

Ground·fault pickup and ground fault time delay 

l't I N  
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Rating Plugs 

Power+" trip umt rating plug 

A new interchangeable rating p lug is used in the Power+'M trip 
unit across the entire Power Break® II breaker product l i ne . Rati ng 
plugs are the key devices that establ ish the current rat ing of the 
breaker. They provide an essential sca l ing function for the un it 's 
m icroprocessor, and ensure maximum accuracy. They a lso provide 
an external jack for connection to an external battery pack, or 
TVRMS2 test kit. 

Rating plugs have rejection features that a l low them to be 
inserted only with breakers conta in ing the correct cu rrent sensors. 
Rating plugs for the Power+ trip un it cannot be used with Spectra 
RMS'M molded case circuit breakers or with M icroVersa Trip Plus'M 
and MicroVersa Tri p PM'M trip un its. See Table 23.1 below. 

Tab/ e23.1 
Rating Plug And Current Sensor Rating 

Frame 
Envelope Max. 

Size Rating 
(Amps) 

BOO 

2000 BOO 1600 

1600 

2000 

3000 
2500 

3000 
4000 4000 

S = Sensor amp rating 
X = Rating plug amps 

Sensor 
Rating Sensor 
(Am�s) Rating Plug Amps (X) 

(S 
200 100, 1 50, 200 
400 200, 225, 250, 300, 400 
BOO 400, 450, 500, 600, 700, BOO 

1000 600, BOO, 1000 
1600 BOO, 1000, 1 100, 1200, 1600 
2000 1000, 1200, 1 500, 1600, 2000 
1000 600, BOO, 1000 
2000 1000, 1200, 1 50Q 160[ 2000 
2500 1600, 2000, 2500 
3000 2000, 2500, 3000 
4000 1600, 2000, 2500, 3000, 3600, 4000 

Current Sensors 

Typical tor01dally wound current sensor 

Toroidal ly wound current sensors are furnished for a l l  major protec
tive functions, and for use with Power+'M and M icro Versa Trip PM 
trip un its. Current sensors are factory insta l led and a re not change
able in the field. There are 1 1  cu rrent ratings for the Power Break I I 
breaker l i ne through 4000 amps. See Table 23.1 for cu rrent ratings. 
Rating plugs must be coordinated with the cu rrent sensor rati ng (S) 
l isted on the face of the rating plug. 
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Accessories-Stationary And Drawout Breakers 
The complete l i ne of Power Break® II breaker accessories may be 
either factory or field instal led to meet user needs. The electron ic 
shunt trip (with or without lockout), the bel l a larm. the bel l a larm 
with mechanica l lockout. and the undervoltage re lease modules 
drop in from the front of all breakers. One of each of the above 
accessory modules can be insta l led. and requ i res no field internal 
wiring or breaker d isassembly. These accessory modules are 
interchangeable across all frame sizes. 

Auxi l iary switch modules are avai lab le in groups of 4, 8 or 12 .  
NO/NC single-pole. double-throw (SPOT) switches. Their installation 
simply involves removal of breaker cover. instal lation of the switch 
module. routi ng of wiring and instal lation of the pre-wired termina l  
b lock and re-insta l lation of the cover. Auxi l iary switches a re also 
interchangeable across a l l  Power Break I I  breaker frames. 

Test Kit 
The test kit. catalog number TVRMS2 is a portable. battery
powered. test kit which provides for trip unit health checks and 
functional tr ip and no-trip tests. It a lso provides defeat of the 
g round-fault function and can be used in conjunction with h igh
current test equipment. The test kit can be used to provide +24 V 
power to the trip unit for cold set-up and viewing of trip targets. 
This test kit is for use with Power+'M, M icroVersa Trip Plus™ and 
M icroVersa Trip PM™ trip un its. 

Electrical Operator 
The electrical operator mounts inside the front cover of the 
manual ly operated breaker. This accessory can be added to any 
Power Break I I  breaker in the factory or the field to provide electrical 
spring charg ing . All breakers a re pre-wired to ded icated secondary 
terminals for easy field insta l lation. When electrical operation is 

Power Break II breaker electrical operator 

24 

used, a remote close solenoid and either a shunt tri p or an  under
voltage release accessory are required for remote closing and opening. 

The electrical operator can be wired to charge automatical ly 
fo l lowing a CLOSE operation. or to charge on command. A remote 
charge indicator switch is integral to the electrical operator. If control 
power is lost during the charg ing cycle, spring charging can be 
completed manual ly using the pump handle - no special tools or 
separate handles are required. However. if the charge cycle is begun 
manual ly, it must be completed manual ly. Any electrically operated 
breaker can be operated manual ly. 

The control power required for each motor operator may be deter
mined from Table 25.2. If several motor operators a re fed 
from the same source, it should be sized to accommodate all opera
tors simultaneously, especially if they are wired for automatic charge. 

The voltage drop in source supply from no-load to motor full-load 
current should not exceed 7% of nomina l  voltage. Acceptable de 
power suppl ies are: three-phase. ful l-wave rectified ac; battery; de 
generator or any other de source with a peak-to-peak r ipp le voltage 
of not more than 1 5% at rated ful l- load current. Operating range of 
electrical operator: 90%-1 1 0% of nominal rating. See wiring diagram 
on page 26. 

Table 24.1 - Electrical Operators 

Catalog Voltage Peak Operating 
Number Rating Inrush Time 

{50-60Hz) {Amps) {Seconds) 
SPE024 24 Vdc 30.0 3 
SPE048 48 Vdc 1 8.0 3 
SPE072 72 Vdc 10.0 3 
SPE 125 1 25 Vdc 7.5 3 
SPE 120 1 20 Vac 8 .0 3 
SPE240 240 Vac 6.0 3 
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Remote Close Solenoid Table 25.1 - Remote Close Solenoid 
This accessory is an electrical ly operated solenoid, which, when 
energized, closes the breaker. It is suitable for control interlock 
schemes in which manual closing capability would not be conve
nient or would be too slow. It is an optional accessory for a manual
ly operated breaker, but is required for an electrically operated breaker. 
The remote close accessory is conti nuously rated and has an anti
pump feature which prevents a motor operated breaker from repeat
edly closing into a fault. Closing control voltage must be removed 
and re-appl ied for each breaker closure. 

This accessory consists of an integral electron ic control module 
and the closing solenoid. When control voltage is app l ied to the 
accesso ry, the electron ic control module appl ies a single pu lse of 
current to the solenoid for approximately 0 .25 seconds to drive the 
solenoid before shutting the current off to a level of approximately 
1 0mA. Voltage must be removed and re-appl ied to reclose the 
breaker, thereby providing the anti-pump feature. 

This pulse approach al lows the accessory to be continuously 
rated. Control voltage must be removed for 2.5 seconds and 

Catalog 
Number 
SPRCS024 
SPRCS048 
SPRCS072 
SPRCS 1 25 
SPRCS 120 
SPRCS240 

then reapplied each time the solenoid is to be energized. Removal of 
the voltage fo r sign i ficantly less than 2.5 seconds wil l not reset 
the electronic control module and prevent the solenoid from being 
energized. Applied control voltage (closed circuit voltage at breaker 
terminals 34 and 16) must be 85% to 1 1 0% of nominal. The solenoid 
wil l not energize if voltage is ramped up to the acceptable range. 
Three-cycle closing time, at nominal voltage, is standard and fulfil ls 
the requirements of generator synchronizing. 

Remote dose so!enotd 

Table 25.2 - Control Power Requirements For Motor Operators 

Rated Peak 
Voltage Operating Peak Inrush Full Load Average 

(50-60 Hz) Voltage Range (RMS Amps) Amps Amps 

24 Vdc 21 - 27 Vdc 30.0 14.0 1 1.0 
48 Vdc 41 - 53 Vdc 1 8.0 7.0 4.5 
72 Vdc 62 - 80 Vdc 1 0.0 4.5 3.0 
1 20 Vac 1 02 - 132 Vac 7.5 4.0 2.0 
1 25 Vdc 1 06 - 1 37 Vdc 8.0 2.5 1 .8 
240 Vac 204 - 264 Vac 6.0 2.5 1 .0 

CD Charging times apply to normal voltage only; times may vary at maximum and min imum voltage. 

Voltage 
Ratings 
24 Vdc 
48 Vdc 
72 Vdc 
1 25 Vdc 
1 20 Vac 
240 Vac 

Charge Time 
(Sec) CD 

3 
3 
3 
3 
3 
3 

Peak Inrush 
Current (Amps) 

1 3 .2 
6.6 
5.0 
3 .5  
3 .0  
2 .0  

Recommended 
Fuse (Sio-blow) 

1 2A 1 25V 
7A. 1 25V 
5A 125V 
4A, 1 25V 

2.5A 1 25V 
2 .5A, 250V 
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Wiring Diagrams For 
Remote Operation 
For proper operation. the 
e lectrical circuit should be 
wired as shown in the diagram. 
All customer-suppl ied contacts 
should be rated for the currents 
identified for both the e lectric 
operator and the remote close 
solenoid. If momentary contact 
switches are used. the minimum 
duration of contact closure must 
be 83 mi l l iseconds. 

All components 
above the dashed 
line are customer 

supplied. 

Motor 
Cut·off Switch 

(shown in 
breaker 
charged 

position) 

+ 

B L K 
B L K 

Terminal Block nan 

J3 

P3 

Remote Close 
Accessory 
!Solenoid) 

Ac or de power wiring diagram, remote operation 

Shunt Trip 
The shunt trip accessory is an e lectronic module which provides 
remote control capabi l ity to open the circuit breaker. Breaker open
ing time is 50 mi l l iseconds. When activated. the shunt trip module 
sends a signal to the tr ip unit to open the breaker. This a llows 
the trip un it to record. d isplay, d istinguish and communicate 
( i n  Micro Versa Trip PM™ trip units) that the opening event was 
initiated by the shunt trip device. The shunt trip is continuously 
rated and requ i res no cut-off switch. When energized, the shunt 
trip supplies +24 Vdc power to the trip un it to power the d isp lay. 

Shunt trip modules are avai lable in a wide range of voltages 
(from 24 to 250 Vdc. and 24 to 240 Vac). They meet UL require
ments for operation at 55% of rated ac or 75% of rated de voltage, 
making this device suitable for use with Class 1 ground-fau lt 

Shunt trip module 

26 

protective devices. 
Shunt trip modules are 
a lso ava i lable for 480 
Vac and 600 Vac 
control power. A 50 VA 
control power trans
former. which mounts 

externally from the breaker. is required and suppl ied with these 
accessories. These transformers provide an output of 120 Vac, 
50/60 Hz, to the suppl ied shunt tri p (with or without lockout). 
(See outl i ne drawings in Physical Data sect ion. ) 

Table26.1 
Shunt Trip Module 

Catalog Voltage Maximum Peak Nominal 
Number Rating Operating Inrush Input 

(5D-60 Hz) Voltage Current Current 
(Volts) (AC Amps) (AC RMS mA) 

SPST012 12 Vdc 13.2 3.0 200 
SPST024 24 Vac/dc 26 1.5 140 
SPST048 48 Vac/dc 53 1.5 1 10 

SPST120 
120 Vac/ 

132 1.5 85 125 Vdc 
SPST208 208 Vac 228 1.5 50 

SPST240 
240 Vac/ 

264 1.5 40 250 Vdc 
SPST480 480 Vac 528 3.0 65 
SPST600 600 Vac 660 3.0 65 www . 
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Shunt Trip With Lockout 
The shunt trip with lockout is s imi lar to the regu lar shunt trip. 
When energized. the shunt trip with lockout module sends a signal 
to the trip un i t to open the breaker. In addit ion, when continuously 
energized with the breaker open, a p lunger in the module acts 
upon the mechanism. blocki ng manual and electric closing by 
preventing mechanism spring d ischarge. To close the breaker. 
de-energ ize the module for 250ms. Because the breaker movable 
contacts are restra ined and cannot momentari ly touch the station
ary contacts. the mechanism remains "kiss-free''. This feature is 
especially important in main-tie-main schemes or generator circuits. 

Shunt trip module w!lh lockout 

Table2l1 
Shunt Trip Module With Lockout 

Catalog Voltage Maximum Peak Nominal 
Number Rating Operating Inrush Input 

(50-60 Hz) Voltage Current Current 
(Volts) (AC Amps) (AC RMS mA) 

SPSTL01 2  1 2  Vdc 14 19  300 
SPSTL024 24 Vac/dc 26 1 5  300 
SPSTL048 48 Vac/dc 53 7.5 200 
SPSTL120 1 20 Vac/ 132 3 80 

125 Vdc 
SPSTL208 208 Vac 228 1.9 60 

SPSTL240 240 Vac/ 264 1.5 45 
250 Vdc 

SPSTL480 480 Vac 528 3 65 
SPSTL600 600 Vac 660 3 65 

Bell Alarm (Alarm Only) 
The bel l a larm module is used to s igna l breaker "tripped" status to 
other accessories (e.g. , external a larm devices, ind icating l ights, 
relays, or logic circu its) for remote ind ication and interlocking 
functions. The switch is configurable by means of rear-mounted 
DIP switches on the M icro Versa Trip Plus'" and PMTM tr ip un i ts. 
The bell a larm can be made to operate in response to an overcurrent 
( inc lud ing g round fau lt) or  protective relay trip and/or a shunt trip 
operation. and/or operation of the undervoltage release module . 
It is not actuated as a result of normal breaker "ON/OFF" operation. 
For the Power+TM tr ip un i t. the bel l a larm operates only when an 
overcurrent ( inc luding ground fau lt) trip occurs. 

This module provides a visual. mechanica l pop-out target which 
protrudes th rough the face of the c i rcuit breaker door when it 
operates. The bel l a larm may be reset manual ly by depressing the 
mechanical target. or  automatically by closing the breaker. 

The bel l a la rm is provided with one SPOT switch with contro l 
power duty contacts as shown i n  Table 27.2 . 

Bel/alarm 

Tab/ e2l2 
Bell Alarm Module 

Catalog AC Ratings DC Ratings 
Number 

SPBAA240 6 A @  240 Vac 0.5 A @  125 Vdc 
0.25 A @  250 Vdc 

SPBAA600CD 6 A @  600 Vac 0.5 A @  125 Vdc 
0.25 A @  250 Vdc 

(]) 600 Vac module not UL Listed. 
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Bell Alarm With Lockout 
The bel l a larm with lockout module combines both the be l l  a la rm 
and a manua l lockout function .  The bel l a larm switch operates 
identical ly to the standard bel l  a larm module, except that the 
mechanical pop-out target must be m anu ally r es et before the 
breaker can be closed. 

Operation of the 
bell a larm with lock
out module can be 
independently set by 
means of setting the 
DIP switches at the 
rear of the 
Micro Versa Trip 
Plus'M and PM'M 

Bell alarm wtth mechanical reset lockout trip un its. For the 
Power+'M trip un it. the bell a la rm with l ockout modu le operates 
only when an overcurrent ( i nc lud ing ground fau lt) trip occurs . 
Current ratings of the s ing le SPOT switch are identical to the bel l  
a larm module . 

Table 28.1 - Bell Alarm With Lockout Module 

Catalog AC Ratings DC Ratings 
Number 
SPBAL240 6 A @  240 Vac 0.5 A @  125 Vdc 

0.25 A @  250 Vdc 
SPBAL600CD 6 A @  600 Vac 0.5 A @  125 Vdc 

0.25 A @  250 Vdc 
CD 600 Vac module not UL Listed. 

Undervoltage Release Module 
The undervoltage release is an electronic module used to open the 
circuit breaker when the monitored voltage drops below 35-60% of 
its rated value, and prevents the breaker from being closed unti l the 
monitored voltage exceeds 80% of its rated value. The breaker open
ing time is between 150-350 mi l l iseconds. 

Undervoltage release module 

28  

An undervoltage release trip operation i s  produced by the Power+, 
Micro Versa Trip Plus or M icroVersa Trip PM trip unit in response to a 
signal from the undervoltage re lease module. This a l lows the trip 
unit to record, display, distinguish and communicate (in 
Micro Versa Trip PM trip units) that the breaker open ing event was 
due to undervoltage release. Operation of the undervoltage release 
module wil l prevent breaker contact closure, i .e. "kiss-free" operation. 
When energized, the undervoltage release supplies +24 Vdc power to 
the MicroVersa Trip Plus and PM trip units to power the display. 

The undervoltage re lease module is avai lab le in a wide range of 
control and power system voltages ranging from 12 Vdc to 600 Vac. 
Undervoltage release modules used with 480 Vac and 600 Vac 
control power are suppl ied with a 50 VA control power transformer 
which mounts external ly from the breaker. These transformers 
provide an output of 120 Vac, 50/60 Hz, to the UVR modules. 
(See outline drawings in Physical Data section . )  

Table 28.2 - Undervoltage Release Module 

Catalog Voltage 
Number Ratings 

Current 
(50-60Hz) 

SPUV012DC 12 Vdc 
SPUV024DC 24 Vdc 
SPUV048DC 48 Vdc 
SPUV125DC 125  Vdc 
SPUV250DC 250 Vdc 
SPUV024AC 24 Vac 
SPUV048AC 48 Vac 
SPUV120AC 120 Vac 
SPUV208AC 208 Vac 
SPUV240AC 240 Vac 
SPUV480AC 480 Vac 
SPUV600AC 600 Vac 

Time Delay Module For UVR 
The time delay modu le prevents 
nu isance tripp ing due to momen
tary loss of vo ltage. Cat. No . 
SPUVTD has 0.1 to 1.0 seconds 
de lay. The module has 120 Vac 
input and 725 Vdc output and must 
be used with the 125 Vdc UVR 
(Cat. No . SPUV125DC). 

Peak 
Inrush 
Current 
(Amps) 

16 
15 
7. 5 
3 

1.5 
15 
7.5 
3 

1.9 
1.5 
2 
2 

Nominal 
Input 

(rnA) 
200 
140 
70 
30 
15 
370 
210 
80 
60 
45 
50 
60 
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Auxiliary Switch 
An auxi l iary switch signals the c i rcuit breaker's pr imary contact 
position ( i .e . ,  OPEN or CLOSED) to other devices, such as ind icating 
l ights, relays or logic c i rcu its. This enables the user to provide 
remote indication, interlocking or control operations as a function of 
breaker primary contact position. The auxi l iary switch operation is 
independent of the method by which the breaker is opened or 
closed. The auxi l iary switch does not d istingu ish between a 
"tri pped" or 'bpen" condit ion. The auxi l iary switch contacts fo l low 
the main breaker contacts on open ing and precede them on closing. 

Auxiliary sw1tch w1th pre-wired secondary terminals (Drawout shown) 

Auxi l iary switch modules are avai lable with 4, 8 or 1 2  NO/NC (SPOT) 
switches for control power duty ac/dc ratings. When ordered for field 
insta llation. an auxi l iary switch module comes pre-wired to its own 
terminal board. which mounts with one screw to the leh side of the 
breaker. All secondary terminals are dedicated, so there is no confu
sion in wiring to a 4, 8 or 1 2-switch module. A separate accessory 
for drawout breakers comes pre-wired to the secondary disconnect. 

Table 29.1 - Auxiliary Switch 
Catalog Number of 
NumbereD Contacts 

SPAS240AB4 4 
SPAS240AB40 
SPAS240AB8 8 
SPAS240AB80 
SPAS240AB 12  1 2  
SPAS240AB 12D 
SPAS600AB4CD 4 
SPAS600AB40 CD 

SPAS600AB8CD 8 
SPAS600AB80 CD 

CD "0" suffix for drawout breaker accessory. (1) 600 Vac modules not UL Listed. 

AC Ratings 

6 A @  240 Vac 
and 1 20 Vac 

6 A @  240 Vac 
and 1 20 Vac 

6 A @  240 Vac 
and 1 20 Vac 

6 A @  600 Vac 

6 A @  600 Vac 

DC Ratings 

0.5 A @  125 Vdc 
0.25 A @  250 Vdc 
0.5 A @  125 Vdc 
0.25A @ 250 Vdc 
0.5 A @  125 Vdc 
0.25 A @  250 Vdc 
0.5 A @  125 Vdc 
0.25 A @  250 Vdc 
0.5 A @  125 Vdc 
0.25 A @  250 Vdc 

Limited Access "Pushbutton Cover" 
This accessory l im its access to "ON/OFF" control of a breaker to 
authorized personnel . The pushbutton cover accessory consists of 
tra nsparent hinged covers that can be ind ividually sealed to the 
l im ited access assembly. Both the "ON" and "OFF" button covers 
can be pi lot drilled to a l low use of a 1 /8 "  rod to operate either one 
or both push buttons. The catalog number of this accessory is: 
SPPBCOVER. 

Limited access pushbutton cover assembly 

Mechanical Operations Counter 
The mechanical operations counter is mounted behind the front 
cover of the breaker, and it is viewable through a rectangular 
knockout window opening in the breaker cover. It is a five-digit. 
non-resettable counter which is actuated each time the breaker is 
opened by any means. Together with the fau lt operations counters 
stored in MicroVersaTrip Pl usTM and MicroVersaTrip PMTM trip unit 
memory, a complete history of breaker operations is avai lab le to 
the user. The cata log number of this accessory is: SPCOUNTER. 

Mechanical operations counter 
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Padlock Device (Standard) 
Pad locking devices are standard on a l l  Power Break® I I  circuit 
breakers. When the breaker is in the open position. and the padlock 
device is ra ised at least 1 /4", the breaker cannot be c losed mechan
ical ly or e lectrical ly. The device accepts up to three padlocks with 
1 /4" to 3/8" diameter shanks. The padlock device meets the 
EUSERC requ i rement for padlocking. 

Integral padlock device 

Key Interlock Provisions 
The key interlock provis ion enables the user to mount a one- to 
fou r-cyl inder, narrow-faced. Ki rk-type FN customer-suppl ied lock 
on the face of the breaker. The key interlock provision works in 
conjunction with the padlock device. The key interlock extends a 
lever through the padlock device when the key is turned to the key 
removal or bolt extended position. 

Key interlock installed on front of breaker 

30 

Tah/e30.1 
Key Interlock Provisions 

Catalog Number of Kirk Key Lock Superior 
Number Locks Cat. Number Cat. Number 

SPK4 1 KFNOOOOl -CD S 1 05827Y 
SPK4 2 KFN00002-CD S 105828Y 
SPK4 3 KFN00003-CD S 1 05829Y 
SPK4 4 KFN00004-CD S 1058274Y 

CD Final digit may be 0. 1 .  2 or 3 depending on number of key removal positions. 

Door imerlock 

Door Interlock 
The door interlock provides i nterlocking of the circuit breaker 
compartment's h inged door so that the breaker must be in the 
"OFF" position before the door can be opened. The door interlock is 
defeatable with a smal l  tool to a l low authorized access. 
The catalog number of the door interlock is: SPOIL .  
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Neutral Current Sensors 
When the ground-fau lt option is selected in a trip un it, and a s ing le 
phase 3-wire or a 3 phase four-wire power system (e.g . , 120/20B 
Vac or 277  /4BO Vac) is used, an external neutral sensor must be 
inserted in the neutra l lead of the power system to complete the 
ground-fault protective circuit. 

Neutral current sensor 

Table3l1 
Neutral Current Sensors® 

Breaker Circuit Breaker Neutral Sensor Catalog 
Frame (Amps) Sensor Rating or Tap Number Rating (Amps) Settings (Amps) 

200 200 TSVG302 
400 400/200 TSVG304A 

BOO 600/3000 TSVG306A 
800 800/400 TSVG308A 

B00/4000 TSVGBOBA 
1000 1000/500 TSVGB10A 

1600 1200/6000 TSVGB12A 
1600 1600/1000 TSVGB16A 

2000 2000 2000/1000 TSVGB20A 
B00/4000 TSVGBOBA 

1000 1000/500 TSVGB10A 
1 200/6000 TSVGB12A 

3000 1600/1 0000 TSVGB16A 
2000 2000/ 1200 TSVGB20A 
2500 2500/1 BOO TSVGB25A 
3000 3000/2400 TSVGB30A 

4000 4000 4000/3000 TSVG940A 
CD Match neutral current sensor rating (or tap setting ) to circuit breaker sensor rating. 
CD For use with multiple-source ground-fault protection schemes. Rating does not match 

Micro Versa Trip· Trip Unit frame sensor. 

Additional Accessories - Stationary Breakers 
General Purpose, Wall Enclosures 
General purpose, NEMA 1 enclosures are available for Power Break® I I 
breakers with neutrals for BOO- 2000 amps. These un its are UL 
Listed for service entrance use for s ing le-phase three-wire, or  
three-phase fou r-wire power systems through 600 Vac. Enclosures 
are provided with breaker mounting studs and l ugs. Enclosures, 
breakers and neutra ls are ordered and shipped separately, 
unassembled. These un its are su itable for use in 65 kA (max.) 
rms symmetrical systems. 

Table3l2 
Enclosures And Field Installed Neutrals 

Catalog Frame Field Installed 
Number Size Neutral Catalog 

Number 
SPBOBW BOO A TNTBOO 
SPB 16W 1600 A TNT1600 
SPB20W 2000 A TNT2000 
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Lug Adapter Kits 
Pre-mount to bus structure al lowing cab l ing or bussing to be com
p leted prior to breaker mounting. Accept either lugs or crimp-type 
connector terminals. Cata log includes adapter and hardware for 
either a three-pole l ine-side. or a three-pole load-side connection . 
(Lugs not included. ) 

2000-amp Power Break' II breaker wtth SPLUGA20 lug adapter ktt and 18 lugs 
(TPLUG108) 

Table 32.1 
Lug Adapter Kits 

Circuit Breaker Suitable 
Frame Size For Use With 

(Amps) Up To: 

3 TPLUG 108 Lugs 
800 or 

3 Crimp Lugs CD 

Per Pole 

6 TPLUG 108 Lugs 
1600 or 

6 Crimp Lugs CD 

Per Pole 

6 TPLUG108 Lugs 
2000 or 

6 Crimp Lugs CD 
Per Pole 

CD Anderson No .  VCEL-075- lZH  1 or equivalent. 
CV T-Studs - SPZOFCA - included with adapter. 

32 

Catalog 
Number 

TPLUGAOB 

TPLUGA 16 0 

SPLUGA20 0 

T-Studs 
T-studs mount d i rectly to the breaker, and can be rotated for either 
vertical or  horizonta l bus bar connection. Cata log numbers cover one 
stud. Both copper and a luminum T-studs a re tin-plated. 

800-amp. Cat. No. SP08FCA and 1600 - 200[Jamp, Cat. No. SP20FCA 
aluminum Jstuds 

Tab/e 32.2 
T-Studs 

Circuit 
Breaker 
Frame 

Size (Amps) 

BOO 

2000 

2500 

3000 

4000 

Q) Aluminum. 

Max. 
Rating 
(Amps) 

BOO 

1600-2000 

2000 
2500 
3000 
4000 
4000 

Catalog Number 
For Front 

Connected 
Breaker 

SPOBFCA CD 
SPOBFCC ® 
SP20FCA CD 
SP20FCC ® 
SPS20FCA CD 
SPS25FCC ® 

SPS30FCC ® 

SPS40FCC ® 

SPS40LFCC ®CD 

@) Six T-Studs supplied at no charge when ordered with breaker. 

® Copper. ® Supplied with integral T-Stud. 

(j) Extra long stud. Alternate with SPS40FCC for ease of installation. 

For Back 
Connected 

Breaker 

-

-

SPS20BCA IJXD 
SPS25BCC CD]) 

®® 
-

-
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Mechanical Interlocks ("Walking Beam") 
For Stationary Breakers 
Mechanical interlocks a re mechanical devices used to prevent two 
adjacent circuit breakers from both being in the "ON" or closed 
position at the same time. The interlock permits both breakers to be 
in the "OFF" position or open position whi le al lowing either or both 
to be charged. 

Ta ble 33.1 
Mechanical Interlocks 

Maximum Current Catalog 
Envelope Size Rating (Amps) Number 

2000 SPWB20 
3000 SPWB30 
4000 SPWB40 

Lug Kits 
Lug kits accept copper and a luminum wire and are su itable for 
d i rect mounting to the breaker, except in the case of TSLUG kits, 
T-studs must a lso be used. 

Ta ble 33.2 - Lug Kits 

Circuit Breaker Max. 
Frame Size Rating 

(Amps) (Amps) 
400 
600 

BOO BOO 
BOO 

1600 1600 

2000 2000 
BOO 
1200 
1600 

3000 (j) 2000 
2500 
3000 

4000 4000 

CD For use with adapter kit only. 
(2) #2 AWG-600 kcmil Cu/AL 
@ 300-750 kcmrl Cu/AI 
@ #3/0 AWG 800 kcmil Cu/AL 

Catalog lugs 
Number Per 

Kit 
TPLUG106 1 
TPLUG206 1 
TPLUG30B 1 
TPLUG10SCD 1 
TPLUG40B 1 
TPLUG10SCD 1 
TPLUG 1 OBCD 1 
TSLUGOB 9 
TSLUG12 12  
TSLUG16 1 5  
TSLUG20 1 B  
TSLUG25 21 
TSLUG30 27 
TSLUG40 33 

@ 500-800 Kcmil Cu/ AI. @ 3/0-800 kcmil Cu/ AI. 

Max. Wire 
Cables Range 

Per Pole (Footnote) 
1 CD 
2 CD 
3 G) 
3 0 
4 ® 
6 (4) 
6 0 
3 ® 
4 ® 
5 ® 
6 ® 
7 ® 
9 ® 
1 1  ® 

(J) For back connected 3000A: T-stud integral with breaker. 

Additional Accessories - Drawout Breakers 
Substructures 
Substructures are avai lable for both standard and H i-Break' Power 
Break® I I  breakers. Holes are provided for bolting on a shelf or sup
ports. Holes are also provided in the primary stabs for bolting to 
busbars or termina l lugs. A special speed wrench-style racking tool 
is provided for racking a breaker in and out of the substructure. 

7600-amp substructure for standard break breaker 

Ta ble33.3 
Substructures 

Circuit Breaker 
Frame Size 

(Amps) 

BOO 
1600 
2000 
2500 
3000 
4000 

Standard 
Break Catalog 

Number 

SPSDOSOB 
SPSDOS16 
SPSDOS20 
SPSDOS25 
SPSDOS30 
SPSDOS40 

Hi-Break 
Catalog 
Number 

SPHDOSOB 
SPHDOS 16  
SPHDOS20 
SPHDOS25 
SPHDOS30 
SPHDOS40 
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Secondary Disconnects 
Control wir ing is connected th rough d rawout secondary d isconnects 
i n  the 'TEST" and "CONNECTED" positions only. Up to 72 control 
circu its a re possible through (36) position p lug-style secondary 
d isconnect blocks factory mounted to each side of d rawout 
breakers. One substructure d isconnect (SPDOSD36S) must be 
ordered for each breaker. An add it ional block is requ i red for 
auxi l iary switches. 

Table34.1 
Secondary Disconnects 

Catalog Location 
Number 

SPDOSD36S Substructure CIJ 
SPDOSD36B Breaker CD 

G) One must be ordered for each substructure when accessories or communications are used. 
When auxiliary switches are used. along with any other electrical accessory or communica
tions, two disconnects must be ordered. 

(£) Order for replacement only. Included with drawout breaker. 

Shutters 
Shutters p revent un i ntentional contact with potentially live pr imary 
disconnect stabs when a breaker is racked out of an energ ized 
switchboard compartment. 

Tab/ e34.2 
Shutters 

Frame 
Size 

800-2000 A 
3000 A 
4000 A 

Racking Padlock 

Catalog 
Number 
SPDSS20 
SPDSS30 
SPDSS40 

The catalog number TOO PC racking padlock provides a means for 
the user to prevent rack ing tool engagement, thereby preventing  
movement of the  breaker between the Disconnected, Test and 
Connected positions. 

34 

By-Pass Switch 
Provides control c i rcu it continu ity or downstream signal ing when 
d rawout is engaged. The switch assembly mounts on the stationa ry 
frame, and the actuator to the carriage. Switch contacts a re rated 
at 10 A at 600 Vac, 0.75 A at 125  Vdc and 0.25 A at 250 Vdc. 

Tab/ e34.3 
By-Pass Switch 

Catalog 
Number 
TDOBP2L  
TDOBP4L 
TDOBP6L 

Racking Tool 

Number of 
Switch Elements 

2 N0/2 NC 
4 N0/4 NC 
6 N0/6 NC 

The racking  tool is a drive wrench with a squa re 1 /2"  socket that 
engages the racking mech anism of the drawout breaker. The 
catalog number is TDORT. Note that one racking too l  is suppl ied 
with each g roup of five drawout breake rs at no cha rge. 

Mechanical Interlocks for Drawout Breakers 
Mechanical interlocks for d rawout b reakers provide the same 
function as those for stationary b reake rs, except they a re used with 
two drawout breakers, mounted on a common compartment center
l ine, in either the same vertical section or adjacent vertical sections. 

Table34.4 
Mechanical Interlocks 

Envelope 
Size 

800-2000 
2500-4000 

Lifting Bar 

Catalog 
Number 

SPDOWB20 
SPDOWB40 

The lifting bar (TDOLB) provides a means of safely l ift ing a d rawout 
circuit breaker. A chain hook should be attached to the central hole 
i n  the l ifting  bar. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



This section contains the nomenclature system for Power Break® II circuit breakers, Power+™, MicroVersaTrip Plus™ 
and MicroVersaTrip PM™ trip units and the interchangeable rating plugs. 

Power Break" II Circuit Breaker Catalog Numbers 

S S D 08 * 02 HCD 
Power Break II breaker type T T Auxiliary function 

Curmnt interrupting capacity 
S = Standard break 
H = Hi-Break® breaker 

Construction 
0 = Orawout 
F = Stationary, front connected 
B = Back connected, 2500-3000A only 

Frame rating 

OS = SODA 
16 = 1600A 
20 = 20DDA 

25 = 2500 
30 = 3000 
40 = 4000 

Accessory Catalog Numbers 

SP AS 240 AB4D R 

H = High-range instantaneous current sensors 
Blank = Standard current sensors 

Curmnt sensor ratin 
02 = 2DDA 25 = 25DDA 
04 = 40DA 30 = 3DDDA 
OS = SODA 40 = 4DDDA 
10 = 1DDDA 
16 = 16DOA 
20 = 2DDDA 

Trip unit type and rating 

B=Enhanced Micro Versa Trip Plus and 
Micro Versa Trip PM trip unit; O=Power+ 
B/02 = 20DOA maximum 
B/03 = 2500, 300DA 
B/D4 = 40DOA 

_
Po

_
w
_

e
_
r
_
B
_
m

_
ak __ ll

_
bm __ ak

_
e
_
r ______ �JI l[�------�

Ed
_

e
�
n
�
de

�
r 

R = Field install able kit 
Blank = Factory installed Device type 

AS = Auxiliary switch * 
BAA = Bell alarm. alarm only * 
BAL = Bell alarm with lockout * 
COUNTER = Mechanical counter * 
OIL = Oefeatable door interlock 
DOSD = Drawout secondary disconnects 
DOWB = Drawout mechanical interlock 
DSS = Substructure shuner kit 
E = Electric operator * 
HODS = Hi-Break rated drawout substructure 
K4 = Kirk Key lock (4 maximum) * 
PBCOVER = Pushbutton cover * 
RCS = Remote close solenoid * 
SODS = Standard rated drawout substructure 
ST = Shunt trip * 
STL = Shunt trip with lockout * 
UV = Undervoltage release * 
WB = Walking beam for stationary breakers 
OS = SODA T-stud 
20 = 1600 thru 2DDDA T-stud 
S20 = 200DA T-stud (30DDA frame) 
S25 = 25DDA T-stud 
S30 = 300DA T-stud 
S40 = 400DA T-stud 
RAILS = Rail kit 
LUGA = Lug adapter kit 
B = Enclosure 

* Device Cat. No. requires an extender "R" for field installable kit version only. 

Auxiliary switch extender 
AB4 = Auxiliary switch, type AB with 4 elements 
ABS = Auxiliary switch, type AB with S elements 
AB1 2  = Auxiliary switch, type AB with 12 elements 
(Add suffix "0" for Orawout construction) 

Voltage, unless otherwise stated 
012 = 12 Vdc 
024 = 24 Vdc 
04S = 4S Vdc 
120/125 = 120 Vac or 125 Vdc 
240/250 = 240 Vac and 250 Vdc 
250 = 250 Vdc 
4SO = 4S0 Vac 
600 = 600 Vac 
OS = SODA 25 = 25DDA 
16 = 1600A 30 = 30DDA 
20 = 2DDDA 40 = 4DDDA 
BCA = Back connected aluminum 
BCC = Back connected copper 
FCA = Front connected aluminum terminal T-stud 
FCC = Front connected copper terminal T-stud 
LFCC = Front connected copper, long stud 
36B = 36 secondary disconnects, breaker 
36C = 36 secondary disconnects. substructure 

CD High-range instantaneous sensors only available on 
MicroVersaTrip Plus and MicroVersaTrip PM units. For availability 35  o f  Power+ Trip Units, contact your ED&C sales engineer. www . 
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36  

MicroVersaTrip Plus™ and MicroVersaTrip PM™ Trip Unit Catalog Numbers 

82 20 
Trip unit type and rating T 
B2 = Power Break® II Enhanced MicroVersaTrip 

Plus or PM Trip Unit: 2000 A sensor maximum 
B3 = Power Break II Enhanced Micro Versa Trip 

Plus or PM Trip Unit: 3000 A sensor maximum 
B4 = Power Break II Enhanced MicroVersa Trip 

Plus or PM Trip Unit: 4000 A sensor maximum 

Sensor rating 
02 = 200 A 
04 = 400 A 
OB = BOO A 
10 = 1 000 A 
1 6  = 1 600 A 
20 = 2000 A 
25 = 2500 A 
30 = 3000 A 
40 = 4000 A 

Auxiliary functions 
Ll = Long time and instantaneous 
LSI = Long-time. Short-time. instantaneous 
LSH = Long-time, Short-time. h igh range instantaneous 

LSI GZI PM R 
T 

Rating Plug Catalog Numbers 

Device type 

TR = Trip unit rating plug 
All Micro Versa Trip Plus 
and MicroVersa Trip PM rating p lugs 

Current sensor rating 

2 = 200 A 20 = 2000 A 
4 = 400 A 25 = 2500 A 
B = BOO A 30 = 3000 A 
10 = 1 000 A 40 = 4000 A 
16 = 1600 A 

TR 10 
T 

B 800 

L 

Replacement or new 

R = Replacement trip unit 
( Blank) = New 

Trip unit options 
Options for MicroVersa Trip PM trip 
units only. Must select one: 
P = Protective relays and communications 
M = Metering and communications 
PM = Protective relays, metering, 
and communications 
(Blank) = MicroVersa Trip Plus trip unit 

Ground fault functions 

G = G round fault 
GO = Ground fault defeatable (not U L  listed) 
GZ 1 = Ground fault; ground fault only 
zone selective interlock 
GZ2 = ground fault and 
short-time selective interlock 
GDZ2 = Ground fault defeatable (not UL Listed): 
ground fault and short-time selective interlock 
(Blank) = None 

Rating plug ampere rating 

100 = 100 A 1000 = 1000 A 
1 50 = 1 50 A 1200 = 1200 A 
200 = 200 A 1 500 = 1 500 A 
225 = 225 A 1600 = 1600 A 
300 = 300 A 2000 = 2000 A 
400 = 400 A 2500 = 2500 A 
500 = 500 A 3000 = 3000 A 
600 = 600 A 3600 = 3600 A 
700 = 700 A 4000 = 4000 A 
BOO = BOOA 

Trip unit type 
B =All Enhanced Micro Versa Trip 

Plus & MicroVersaTrip PM 
trip unit rating plugs 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Power+™ Trip Unit Catalog Numbers 

02 20 LSI T1 R 
_T_ri�p _un_it_t�yp�e_a

�
n_d _ra_ti�ng�-------ll� lfL--------�R�e�p�la�ce�m�e�nt_o�r�n�ew� 

02 = Power Break® I I  Power+ Trip Unit: R = Replacement trip unit 
2000 A sensor maximum (Blank) = New 

03 = Power Break I I  Power+ Trip Unit: 
3000 A sensor maximum 

04 = Power Break I I  Power+ Trip Unit: 
4000 A sensor maximum 

Sensor rating 

02 = 200 A 
04 = 400 A 
08 = 800 A 
10 = 1 000 A 
16 = 1 600 A 
20 = 2000 A 
25 = 2500 A 
30 = 3000 A 
40 = 4000 A 

Rating Plug Catalog Numbers 

TR 10 
Trip unit type and rating T 
TR = Trip unit rating plug 

All Power+, M icroVersaTrip Plus'" 
and M icroVersa Trip PM'M rating plugs 

Current sensor rating 
2 = 200 A 20 = 2000 A 
4 = 400 A 25 = 2500 A 
8 = BOO A 30 = 3000 A 
1 0  = 1000 A 40 = 4000 A 
16 = 1 600 A 

Trip unit type 
C = Power+ trip unit rating plugs 

Target Module Catalog Numbers 
TARGETOO = Blank insert for Target Module 
TARGET01 = Target Module without ground fault target 
TARGET02 = Target Module with ground fault target 

C 800 GF 

T 

Trip unit options 
T1 = Target Module without 

ground fault target 
T2 = Target Module with 

ground fault target 
Blank = No Target Module 

Auxiliary functions 

Ll = Long time and instantaneous 
LSI = Long-time, Short-time, instantaneous 

Ground Fault Function 

Blank = No ground fault 
GF = Ground fault 

Rating plug ampere rating 
100 = 1 00 A BOO = BOO A 
1 50 = 1 50 A 1000 = 1 000 A 
200 = 200 A 1 1 00 = 1 1 00 A 
225 = 225 A 1 200 = 1 200 A 
250 = 250 A 1 500 = 1 500 A 
300 = 300 A 1 600 = 1 600 A 
400 = 400 A 2000 = 2000 A 
450 = 450 A 2500 = 2500 A 
500 = 500 A 3000 = 3000 A 
600 = 600 A 3600 = 3600 A 
700 = 700 A 4000 = 4000 A 
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Standards And Testing 
Power Break® I I circuit breakers are UL Listed in accordance with 
Standard UL 489. This standard requ i res the breaker to meet or 
exceed endurance and interrupting criteria. Power Break I I  breakers 
are designed and tested to exceed these requirements. 

UL 489 requirements for endurance capabi l ity without current 
(mechanical endurance) vary with frame ratings. For example, for an 
800-amp frame, the UL requirement is 3000 operations; and for a 
400Gamp frame, only 1 100 operations. All Power Break II breakers are 
designed to exceed this requirement by meeting a minimum of 
10,000 mechanical operations. 

UL Test Procedures 
Extracted from UL Standard 489, current edition. 

The following information briefly describes the types of tests 
Power Break II insulated case circuit breakers. rated 800 through 
4000 amperes, must successfully pass. 

t Calibration: Tested at 200%, and 135% at 25 °C. At 200%, an SODA 
breaker must trip in 2 to 30 minutes depending on the current rating. 
At 135%, all sizes (larger than 50 amperes) must trip within 2 hours. 

2. Overtoad: 50 operations making and breaking six times rated 
current at rated maximum voltage, 0.45-0.50 power factor for 800 and 
1600A frame sizes; 2000 and 2500A frames, 25 operations at six times 
rated current; and, 3000 and 4000A frames, 3 operations at six times 
rated current plus 25 operations at two times rated current. Tests are 
conducted at one operation per minute, (make and break), but may be 
done in groups of five operations with 15-minute delay between groups. 

Overload test is conducted in a metal enclosure representing the 
minimum size enclosure for which the breaker is suitable. No electrical 
or mechanical breakdown is permitted and a 30-ampere fuse, connected 
from the metal enclosure to the line lead least l ikely to arc to the enclo
sure, must not rupture. 

3. Repeat 200% calibration test. 
4. Temperature Test The circuit breaker after overload is outfitted 
with 4 ft. minimum of rated copper cable per pole, l ine and load end, and 
rated current is passed through the breaker which is not in an enclosure. 
After temperatures have stabilized, the temperature rise on the cables at 
the connection to the breaker wiring terminals must not exceed 50 o C 
rise, (75°C  total in a 25°C  room ambient). and the breaker must not trip. 
Cables are sized as shown in Table 43.1. When copper bus bars are used 
instead of cable for 1600- 4000A breakers, they are sized per Table 43.2. 

5. Endurance: The breaker must complete an endurance test ( 1 )  
making and breaking rated current at rated voltage, .7 5-.80 lagging power 
factor and (2) additional no load (mechanical) on-off operations per Table 
38.1. The ground-fault fuse described in item 2 above must not rupture. 

38 

The rate of operation is one per minute except the 3000 and 4000A 
electrical test may be in groups of five with a delay in between after 
conducting the first 10 operations at one per minute. 

Table 38.1 - Number Of Endurance Test Cycles 
Frame Number of Cycles of Operation 
Size With Without 

(Amps) Current Current Total 
800 500 3000 3500 
1600 500 2000 2500 
2000 500 2000 2500 
2500 500 2000 2500 
3000 400 1 100 1 500 
4000 400 1 100 1 500 

6. Repeat 200% calibration test. 
7. lntenupting ability (short-circuit) for devices rated 600 Vac 
(al l Power Break II breakers): Each pole of the 3-pole unit must complete 
an 'bpening" operation (0) and a 'close-open" operation (CO) of short-circuit 
current (sing le-phase) in Table 38.2 at rated voltage. An "0" and "CO" 
operation using all three poles ('common" 3-phase tests) is also required 
on the same device used for the previous tests in items 1 -6. 

Short-circuit tests are acceptable if: 
a) there is no electrical or mechanical breakdown; 
b) the ground fuse has not opened; 
c) the conductor insulation is not damaged; 
d) there is continuity in the closed position at rated voltage; and, 
e) a canon pad covering any vent openings in the enclosure 

has not ignited. 
Short-circuit tests are conducted with rated cable sizes (or bus for 

1600A and larger breakers) using a maximum of four feet on the line side 
and a maximum of 10 inches on load side for 3-pole tests and four feet 
on load side for single-pole tests. 

Table 38.2 - Short-Circuit Levels 
Frame Power 3-Pole Circuit Breaker - Available 
Size Factor, Short-circuit Current Sym. Amp. 

(Amps) Lagging 1-Pole, 1-Phase 3-Pole, 3-Phase 
800 .45-.50 8660 10000 
1600 .25-.30 14000 20000 
2000 .1 5-.20 14000 (1) 25000 
2500 .1 5-.20 20000 CD 30000 
3000 .1 5-.20 25000 35000 
4000 .1 5-.20 30000 45000 

CD Circuit power factor may be .25-.30. 

8. Repeat 200% calibration test. 
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9. Dielectric voltage withstand: The tested breaker must with
stand applied voltage of twice rated plus 1 ODD volts (2200 volts for BDOV 
rated breaker) for one minute between: 

a) line and load terminals, 
b) poles of opposite polarity, and 
c) l ive parts and the metal enclosure. 

Performance-High Available Fault Current 
(Hi-Break® Power Break® I I )  Circuit Breakers - The UL Standard 489 
specifies additional. optional requirements for evaluation of breakers on 
fau lts higher than the 'standard" values shown in item 5. 
Test sequence is as follows: 
1. Calibration: 200% of rated current. 
2. Interrupting capacity: Short-circuit tests are conducted to 
evaluate ( 1 )  maximum IC rating, (2) IC at maximum voltage, and 
(3) IC at maximum kVA. If one or more tests are covered by another, 
for example, if maximum kVA occurs at maximum voltage test they 
may be omined. An "0" operation and a "CO" operation is required 
for each evaluation. Acceptable high available fault current ratings 
are, in RMS symmetrical kilo amperes: 7.5, 10, 14, 18, 22, 25, 30, 
35, 42, 50, 65, 85, 100, 125, 1 50, 200. 
3. Trip-out: Conducted at 250% of rated current. Breakers must 
trip within same time l imits as for 200% cal ibration. 
4. Dielectric voltage withstand: Conducted at twice rated 
(test) voltage. 
The preceding is an abbreviated description. Refer to the section 
Standards and References for specific standards. 

GE Testing 
GE has developed a qua l ification test p lan for the Power+:M 
MicroVersa Trip Plus™ and M icroVersa Trip PM™ trip un its that is in 
addition to the tests requ i red by Standard U L  489 .  The objective is 
to demonstrate performance and re l iab i l ity under severe operating 
conditions. Essential components of the interna l  qua l ification test 
are: 
GE Trip Unit Testing 
1. Temperature Cycling. This test verifies that units are not 

damaged when exposed to many extreme therma l  cycles. The 
test consists of ramping un its from -20° C  to 70°C  a min imum 
of 10  times each .  Units are soaked at each extreme tempera
ture for 1 hour min imum for each cycle. 

2. Storage Temperature. This test ensures that un its wil l 
operate properly fol lowing exposure to extreme storage 
temperatures for 72 hours. Units are stored in an unpowered 
state at -55 o C and +85 o C for 72 hours and then subjected to 
functiona l test ing to verify proper operation. 

3. Voltage Surge. This test ensures that the circuit breaker is 
not susceptib le to direct and coupled surge voltages on any 

pr imary l ine or any control input or output l ine . The test is 
performed per the ANSI C37.90.1 Surge Withstand Capabi l ity 
specification on a l l  input and output l i nes connected to the 
breaker. Both fast transient and osci l latory surges are appl ied. 

4. RF and EM I. These tests ensure that the breaker is not 
suscepti ble to radiated e lectromagnetic fields. The test is 
performed per the ANSI C37.90.2 Radiated Field Immunity 
specification . The breaker is subjected to a modulated field of 
30-50V /m from 20 MHz to 1 GHz with the field polarization 
appl ied vertica lly and horizonta l ly. 

5. Walkie-Talkie Immunity. The breaker is subjected to 
standard types of industria l  walkie-talkies to ensure that it is 
immune to nu isance trips or improper operation when nearby 
walkie-ta l kies are used. 

6. Wiggins Immunity. Tests are performed to ensure the breaker 
wil l not nu isance tri p when exposed to a high inductive load 
(Wiggy) voltage tester across the energ ized phase l ines. 

7. Humidity. A number of units are exposed to h igh-humidity 
envi ronments of 95% relative humidity for a period of one 
week to s imulate severe environmental conditions. 

8. Heat/Humidity Endurance. LCD d isplay modules are 
exposed to +80 o C, 85% relative humidity for a min imum of 
1 000 hours to ensure that the LCD seal and polarizers can 
withstand severe environments for prolonged periods of time. 

9. POWER LEADER™ Systems Tests. Tests are performed to 
prove that the trip units can be integrated into existing POWER 
LEADER networks. A large number of trip units are configured 
into a large network of various POWER LEADER devices to 
ensure that they can communicate when subjected to large 
network conditions. Many types of systems tests are performed 
including: communication over long distances, multiple simulta
neous event testing, communication protocol testing, integration 
testing with other devices, and bus fault and bus loading testing. 

10. Dust. Units a re subjected to severe atmospheric dust 
environments per M IL-STD-81DE. Method 51 0.3, Proc. I .  

1 1. Salt Spray. Un its are subjected to severe salt spray and salt 
fog environments per ASTM B 1 1 7. 

12. Electro-Static Discharge. Units are subjected to Electro
Static Discharge tests of up to 8.0kV per IEC 801 -2. 

GE Breaker Testing 
UL Vibration Testing: 
GE Power Break II circuit breakers h ave been i nvesti gated i n  
accordance with U L  489 Supplement SB and vibration tested in 
accordance with Supplement SB, Section SB2. Th is qua l if ies 
them as UL l isted N aval circuit breake rs i ntended for use aboard 
non-combatant and aux i l i a ry n aval sh ips over 1 9 .8 meters 
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(65 feet) i n  length. Circuit breakers complyi ng  with these requ i re
ments sha l l  be marked "Nava l ". 

Test breakers were subjected to a resonance frequency 
search from 4 to 33 Hz, 2 h r. dwe l l  at resonance, and a 2Yz h r. 
variab le frequency test i n  each of th ree rect i l i near axes. Tests 
were performed with the c i rcu it breaker "c losed" and a lso "open." 
Vibration i nput du ring test ing is described by the g raph be low. 
Resonance G-forces during test ing exceeded 3 Gs. Circu it breaker 
contacts were monitored du ri ng  test ing to verify that contacts did 
not open when the c i rcuit breaker was "c losed" and d id not close 
when the c i rcu it breaker was "open". 

1.400 -r--------�----. 
1.200 .........,._,___..,___����...;,....--"-! 
1.000 .........,...,__.....,._�-.....-.,.,..- �����:;.; 

e o.aoo .........,.�-.....-.,.,..-...;.......�.e:-...;,..-��.....,._, i; 0.600 h-�i--i--;;1<'!-��i--i--i--...;........t---; 
0.400 ....._�,_..,�...__�-;.;........,__........_�_,_ ...... 
0.200 .........,.....,..,,....e:;.. ___ .;.;.,;.;; _ _,_..,___.;.;..;..;;"-1 
0.000 ��4-l-1"+-1--1-1--1-1-+�-..... -��l-4 

Frequency (Hz) 

UL 489 SB vibration 
4G Vibration: I n  addit ion. 800-200DA Stat ionary mounted 
Power B reak® I I  c i rcuit breakers have been tested to withstand 
4G vibration .  
Sine Sweep Vibration: Sinusoida l log sweep vibration in 
each of 3 rect i l i near axes with peak accelerati on of 4 G from 10 
Hz to 500 Hz .  fo l lowed by 30 minute resonance dwe l l  at the 3 
most severe frequencies in each axis. 
Random Vibration: Random vibrati on  from 2 Hz to 600 Hz 
was run to the acceleration dens ity sh own below. 

Frequency (Hz) 
Random vibration test spectrum 
IEC Test Qualification 
Power Break II circuit breakers are tested to conform with IEC Stan
dard 947-2 for genera l purpose use with no specific enclosure. 
Power Break I I  circuit breakers a re designed for intentional time 
delay under short-circuit conditions as described by IEC 947-2 use 
category B. In addition. Power Break I I  circuit breakers are suitable 
for use in phase-earthed systems and are tested in i nd ividual pole 
short circu its. Al l Power Break I I  testing is performed in open a i r. 
During short-circuit and endurance under load testing the circuit 
breakers a re su rrounded by a perforated metal screen. The screen is 
40 

positioned over the top of the breaker and located 4.5 inches above 
the arc chamber vents. The screen a lso covers a surface located one 
inch away from the bottom and sides. The metal l ic screen is made 
of 16-gauge steel with 3/16" diameter holes punched on a 1 /4" 
stagger creating a 50% metal-to-a i r  ratio. During these tests, a 50 
amp OPTS fuse is used to connect the screen to the test supply neu
tral. Power Break II circuit breakers are short-circuit tested in both 
the line top and line bottom configuration making them su itable for 
"reverse feed" applications. The conformance to IEC 947-2 consists 
of the following test sequences a l l  of which have been thi rd-party 
witnessed by UL: 

I. General Performance Characteristics 

1. Tripping limits and Characteristics: 
Power Break II circuit breaker tripping characteristics are verified 
under short-circuit and overload conditions to meet the relevant 
trip time curves. Various trip and no-trip conditions are verified. 

2. Dielectric Properties: 
Power Break II circuit breakers a re dielectric tested through the 
main circuit and the control circu its to withstand 2500 volts for 
1 minute without breaking down. 

3. Mechanical Operation and Operational 
Performance Capability: 
Power Break II circuit breakers are endurance tested to 1 0,000 
operations without ma intenance. 500 operations are performed 
under full load at rated voltage and the remainder are 
performed under no-load conditions with a min imum of 1 0  
operations per hour. At least 10% o f  the no-load operations 
are opened by a shunt trip or undervoltage device. During 
the endurance testi ng the circuit breaker is monitored to 
ensure the a l lowable thermal rise l imits a re not exceeded. In 
addition to circuit breaker endurance, drawout breakers are 
racked in and out of thei r  substructure 1 00 times. 

4. Verification of Dielectric Withstand: 
Fol lowing the endurance test. the circuit breaker's main 
circuit is verified to withstand a voltage equa l to twice its 
rated insulation voltage for 1 minute. 

5. Verification of Temperature Rise: 
Fol lowing the dielectric verification, a temperature-rise test is 
made at the rated current at any conven ient voltage. The 
breaker is connected in open a i r  to a power supply through 
copper bus. Each main terminal is fed by 3 each 3"  x 0.25" x 
3 meter long copper bus sections h ung vertical ly, painted flat 
black, and spaced 0.25" apart. The main terminals a re verified 
to not rise more than 80 a C above ambient. The operating 
handle and push-to-close button a re verified to rise no more 
than 35 and 50°C  respectively. Other a reas a re also verified. www . 
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II. Rated Service Short-Circuit Breaking Capacity (lcs) 

1 Rated Service Short-Circuit Breaking Capacity: 
Power Break® II circuit breakers are tested to complete a series 
of short-circuit interruptions with a 3-minute rest period 
between i nterruptions. The breakers must complete an "open" 
operation fol lowed by a "close-open" operation and another 
'close-open" operation. The circuit breakers are tested with an 
open circuit voltage sufficient to enable a recovery voltage of 
the rated voltage plus 5%. The 800-2000 amp Power Break I I 
circuit breakers are tested in a 56,000 amps rms symmetrical, 
50 Hz, 20% power factor short circu it. (See Table 46.1 . )  

2. Verification of Dielectric Withstand: 
Fol lowing the short-circuit interruptions, the breaker's main 
circuit is verified to withstand a voltage equal to twice its rated 
insu lation voltage for 1 minute. 

3. Verification of Temperature Rise: 
Fol lowing the dielectric verification, a temperature-rise test is 
made at the rated current and the main terminals are monitored 
as previously described in Sequence I test 5. 

4. Verification of Overload Release: 
Fol lowing the temperature-rise verification, the circuit breaker 
overload protection is verified by applying 145% of rated 
current through all three poles connected in series. The 
breaker must trip within the trip time curve. 

Ill. Rated Ultimate Short-Circuit Breaking Capacity (leu) 

1. Verification of Overload Release: 
Prior to short-circuit testing, the circuit breaker overload 
protection is verified by applying 200% of rated current through 
each pole individual ly. The breaker must trip within the trip 
time curve. 

2. Rated Ultimate Short-Circuit Breaking Capacity: 
Power Break II circuit breakers are tested to complete a series 
of short-circuit interruptions with a 3-minute rest period between 
interruptions. The breakers must complete an 'bpen" operation 
followed by a 'close-open" operation. The circuit breakers are tested 
with an open circuit voltage sufficient to enable a recovery voltage 
of the rated voltage plus 5%. The 800-2000 amp Power Break II 
circuit breakers are tested in a 75,000 amp rms symmetrical, 
50 Hz, 20% power factor short circuit. 

3. Verification of Dielectric Withstand: 
Following the short-circuit interruptions, the breaker's main 
circuit is verified to withstand a voltage equal to twice its rated 
insu lation voltage; however, not less than 1000 V for 1 minute. 

4. Verification of Overload Release: 
Fol lowing the dielectric verification, the circuit breaker overload 
protection is verified by applyi ng 250% of rated current 

through each pole ind ividual ly. The breaker must trip within the 
trip time curve. 

IV. Rated Short-Time Withstand Current (lew) 

1. Verification of Overload Release: 
Prior to short-circuit testing, the circuit breaker overload 
protection is verified by applying 200% of rated current 
through each pole individual ly. The breaker must trip within 
the trip time curve. 

2. Rated Short-Time Withstand Current: 
Power Break II circuit breakers are tested to carry a short-time 
withstand current with the overcurrent and instantaneous over
ride protection defeated. For the 800-2000 amp Power Break I I  
circuit breakers, a short circuit is cal ibrated to del iver the equiv
alent FT of a 40,000 amp rms symmetrical short circuit for 1 
second or 1,600,000,000 IT Also, the test circuit is cal ibrated 
to reach a peak current of at least 84,000 amps during its first 
ha lf cycle. Since momentary contact separation can occur 
during this test, the test is made at rated voltage. The test is 
performed at a frequency of 50 Hz with a plus or minus 25% 
tolerance and a 25% power factor. 

3. Verification of Temperature Rise: 
Fol lowing the short-time withstand, a temperature-rise test is 
made at the rated current and the main terminals are mon itored 
as previously described in Sequence I test 5. 

4. Short-Circuit Breaking Capacity at the Maximum 
Short-Time Withstand Current: 
Fol lowing the temperature verification the breakers are tested 
to complete a series of short-circuit interruptions with a 3-
minute rest period between interruptions. The breakers 
must complete an 'bpen" operation followed by a 'close-open" 
operation. The circuit breakers are tested with an open circuit 
voltage sufficient to enable a recovery voltage of the rated 
voltage plus 5%. The 800-2000 amp Power Break II circuit 
breaker is tested in a 40,000 amp rms symmetrical , 50 Hz. 
25% short circuit. 

5. Verification of Dielectric Withstand: 
Fol lowing the short-circuit interruptions. the breaker's main 
circuit is verified to withstand a voltage equal to twice its rated 
insulation voltage for 1 minute. 

6. Verification of Overload Release: 
Following the dielectric verification, the circuit breaker overload 
protection is verified by applying 250% of rated current 
through each pole individual ly. The breaker must trip with in 
the trip time curve. 
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V. Individual Pole Short-circuit Test Sequence (lsu) 

1. Individual Pole Short-circuit Breaking Capacity: 
Power Break® II circuit breakers are tested to complete a 
series of short-circuit interruptions with a 3-minute rest period 
betwe�n interruptions. The b reakers must complete an "open" 
?P�r�tlon fol lowed by a 'close-open" o peration on each pole 
md1v1dually. The circuit breakers are tested with an open circuit 
voltage sufficient to enable a recovery voltage of the rated 
voltage plus 5%. The 800-2000 amp Power B reak I I  c i rcu it 
breakers are tested using two phases of a three-phase 25,000 
amp rms symmetrical. 50 Hz, 25% power factor short circuit. 

2. Verification of Dielectric Withstand: 
Following the short-circuit interruptions, the breaker's main 
circuit is verified to withstand a voltage equal to twice its rated 
insulation voltage; however, not less than 1000 V for 1 minute. 

3. Verification of Overload Release: 
Following the dielectric verification , the circuit breaker overload 
p rotection is verified by applying 250% of rated current 
through each pole individually. The b reaker must trip within 
the trip time curve. 

Table42.1 
Test Tolerances: Unless Otherwise Specified 

All No Load, Normal Short 
Tests Load or Overload Circuit 

Current +5% -0% - 3500 
Voltaoe +5% -0% - 2500 
Frequency + 5% (47.5-52.5 Hz) + 5% (47.5-52.5 Hz) 
Power Factor ± 0 .05 +0 -0.05 

Power Break® II - 100% -Rated Circuit Breakers 
Po�er  B reak II circuit breakers are UL Listed to carry 100% of 
ratmg-p lug nameplate current, continuouslyG? when i nstalled in 
?ccordance with guide l ines printed on the breaker, and as detai led 
m the fo l lowing Current Rating Factors portion of this section. 

Standard Rated Devices 
A 'standard rated" device is rated to carry 100% of its nameplate 
current for short periods of time (up to 3 hours maximum) when 
enclosed i n  equipment such as a switchboard. The enclosed device 
h
_
as a continuous rating of 80% of rating  according  to current ver

SIOns of the National Electric Code (Article 220-10). 

100%-Rated Devices 
100%-rate

_
d devices are des igned to carry 100% of their nameplate 

current rating when enclosed and tested in distribution equipment. 

Q) 4000 A stationary 80% rated. 
42 

Breakers with 100% rating a re so marked on the front of the 
devices. This marking includes min imum enclosure size. min imum 
venti lation ( i f any), min imum cable sizes and temperature ratings 
to be used. Current versions of the National Electric Code permit 
such use in the exceptions to Articles 210-22 ( c) and 220-10 (b) .  

Factors Affecting The Current Ratings 
Of Installed Devices 
!here ar_e six application factors to consider in selecting current rat
mgs on Installed Power Break II insulated case circuit breakers. These 
a re: 1) the size of the cable or bus used in the line and load connec
tions, 2) the actual installed ambient temperature, 3) the system 
oper?tmg frequency, 4) the altitude of the installation, 5) the type of 
load1ng of the protected circuit and 6) the design safety factor. 

The !ol lowin_g simple relationship  combines these six appl ication 
factors mto a smgle equation: 

lcs = lA X A X B X C X 0 X E X F 

lcs = I nstalled circuit b reaker current rating ,  amps 
lA = Actual load current. amps 
A = Cable or bus siz ing factor 
B = Ambient temperature rating  factor 
C = Frequency rating  factor 
0 = Altitude rat ing factor 
E = Load class rating  factor 
F = Safety factor 

Cable Or Bus Size 
The thermal design of a c i rcu it breaker takes into account the 
ab i l ity of the l ine and load cables or buses to act as heat s inks. 
Standard UL 489 has assigned specific cable or bus sizes for each 
current rating. General ly, these assignments a re coordinated with 
specific conductor temperature ratings. I ncreasing a conductor's 
temperature rating decreases both the cross-sectional area and its 
ab i l ity to conduct heat from the c i rcu it breaker. The chart below 
i l lustrates the effect of changing cable areas on the current
carrying abi l ity of the c i rcu it breaker. 

Current rating % of change 
+50% 

% Change in current carrying abil ity 

+25% I o ----��======���-
-25% Rated 200% of rated conductor size -50% conductor 

*Note: Breaker current rating and conductor size act as a matched pair, any 75° or higher 
msulat1on type may be used but the cross-sectional area must remain constant 
Effects of changing load and line conductor sizes www . 
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Tab le 43.1 - Required Cable Size 

Frame Sensor Rating Or Cable Size and Quantity Cable Min. Temp. 
Rating Rating Plug Rating Copper Cables Aluminum Cables Rating Carrying 100% 
(Amps} (Amps} Qty. Size (mcm} Qty. Size (mcm} Continuously ( o C) 

200 1 3/0 1 250 75 

BOO 
400 1 600 2 250 75 
600 2 350 2 500 75 
BOO 2 or 3  600 or 300 3 400 75 
BOO 3 300 3 400 75 

1 600 
1 000 3 400 4 350 75 
1 200 4 350 4 500 75  
1 600 5 400 5 600 90CD 

2000 2000 6 400 6 600 9oCD 

2500 
2000 6 400 6 600 75 
2500 7 500 B 600 90CD 

3000 3000 B or 9  400 or 500 9 or 1 0  500 o r  600 90CD 

4000 4000 10 or 1 1  500 or 600 12 or 13 500 or 600 90CD 

(])100% continuous load requires use of goac cable sized to 75°C ampacity. Lugs must be marked CU9AL or AL9CU or AL9 denoting suitability with goac  cable. 

Tab le 43.2 - Required Bus Size - Bare Or Tinned Copper 

Frame Bus Bars Per Terminal 
Rating (Amps) Number Size in (Inches} 

1 600 2 j:\ x 3  
2000 2 j:\ x 4  

2500 2 j:\ x 5  
4 j:\ X 2Yz 

3000 4 j:\ x 4  
4000 4 � x 5  

Tab le 43.3 - Properties Of Conductors 

Size Area Cone. lay Cone. Lay or Bare Area DC DC DC Equiv. ISO Metric 
AWG/ Cir. Or Stranded Stranded Conductors Square Resistance* Resistance* Resistance* Cross Sect. Cable 
KCMIL Mills No. Wires Diameter/ Diameter Inches Bare Tinned Aluminum Area Size 

Wire (in.} Copper Copper AWG/KCMIL (mm}2 
3/0 167,BOO 1 9  0.0940 0.470 0.1 73 0.0642 0.066B 0.105 B5 95 
250 250,000 37 O.OB22 0.575 0.260 0.0431 0.0449 O.D70B 127 120 
300 300,000 37 0.0900 0.630 0.31 2  O.D30B 0.0374 0.0590 1 52 1 50 
350 350,000 37 0.0973 0.6B1 0.364 0.0320 0.0333 0.0505 177  1B5  
400 400.000 37 0.1040 0.72B 0.416 0.0270 0.027B 0.0442 202 -
500 500,000 37 0.1 162 O.B13 0.519 0.0216 0.0222 0.0354 253 240 
600 600.000 61 0.0992 O.B93 0.626 0.01BO 0.01B7 0.0295 304 300 
750 750,000 61 0.1 1 09 0.99B 0.7B2 0.0144 0.014B 0.0236 3BO -

* Note: DC resistance values are shown in ohms per 1 000 feet at 25aC (77 °F) 
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Tab/ e44.1 
Factor "/f.'- Cable Or Bus Size Multiplying Factor 

Percentage of Rated 
(Required} Cross-Sectional Factor A 

Area (%} 
50 1.40 
60 1 .25 
70 1.1 5 
80 1.07  
90  1.02 
1 00 1.00 
1 25  0.99 
1 50 0.97 
200 0.97 

Ambient Temperature 
Ambient temperatures have an even wider effect on the rating 
of the breaker-cable system. While the internal sensing and 
tripping circu itry with the Power+™. Micro Versa Trip Plus™ and 
M icro Versa Trip PM™ trip un its are ambient insensitive, h igh-ambient 
temperatures may cause interna l  components to exceed their operat
i ng temperature l imits. Low temperatures substantia lly incr�ase the 
current-carrying capabi l ities of the b reaker-cable system unti l other 
l imiting factors occur (e .g. , lubrication p roblems or mechanical b ind
ing of internal parts due to d ifferential contraction) . The ambient 
temperature of a Power Break® I I  breaker should not be less than 
-20 ° C  nor exceed +70 ° C. 

Cable with insu lation ratings above 7 5 o  C may be used, provid
i n g  it i s  sized to 7 5 °C, per the NEC, or othe r  appl icable codes. 

The term 'ambient" temperature a lways refers to the tempera
ture of the a i r  immediately surround ing the breaker and not the 
temperature of the air outside the breaker's enclosure. Room or 
outside air temperatures only establ ish the thermal floor to which 
all other heating is added. 

To convert breake r  ambient from room ambient. it i s  necessary 
to know the temperature rise with in the equipment housi ng the 
breaker. The temperature rise is a function of several variables, 
inc lud ing heating caused by other equipment. venti lat ion, solar 
heating, factors relating to g roup mounting and the free surface 
a rea of the breake r's enclosure. 

Once the device's ambient temperature is determ ined, select 
Factor B from the table. 

44 

Table44.2 
Factor "B"- Ambient Temperature Rating Factor 

Ambient Maximum Wire 
Temperature Insulating Rating Factor B 

OC1 o cz 

25 75 1.00 
40 90 1 .00 
50 1 05 1.00 
60 1 25  1.1 0 
70 125 1.1 5 

' . 
Notes: 1 )  Average air temperature over a 24-hour penod outside the breaker s msulated 
case, but inside the enclosure. 2) Cable (wire) must be based on 75ac ampacities per 
Table 31 0- 1 6, current National Electrical Code. 

Operating Frequency 
All Power Break II c i rcu it breakers may be appl ied at their pub
l ished ratings on 50 Hz and 60 Hz power systems. At nomina l  
system frequencies less than 50 Hz but above d i rect current, 
d ig ital sol id-state trip devices become inoperative due to sensor 
saturation . On d i rect current systems. d igital sol id-state trip un its 
a re completely inoperative. Power Break II c i rcu it breakers a re, 
therefore, not suitab le for d i rect current appl ications. 

System operating frequencies above 60 Hz may change the 
performance and rati ngs of c i rcu it breakers by heating  meta l l ic 
parts and significantly reducing interrupting capacity. 

Factor "C" - Operating Frequency 
For operating frequencies of both 50 Hz and 60 Hz, the operati ng 
frequency rat ing factor "C" = 1 .00. For operating  frequencies other 
than  50 Hz and 60 Hz. derating factors "C" are l isted below. 

Tab/ e44.3 
Factor "C"- Frequency Rating 

Frequency* Factor C 

de -

50-60 Hz 1.00 
1 50- 1 80 Hz 1 .07 
200-240 Hz 1 .25 
300-350 Hz 1.40 
400450 Hz 1.51 

*Power+ trip units and the energy management functions 1n M1croVersa Tnp PM tnp 
units are suitable for 50/60 Hz applications only. 
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Altitude 
Power Break® I I  circuit breakers a re designed for operation at 
altitudes from sea level to 6000 ft. ( 1 800 meters). Reduced a i r  
densities at altitudes above 6000 ft. affects the ab i l ity of the 
circuit breaker to both transfer heat and i nterrupt short c i rcu its. 

Determine the altitude of the breaker's instal lat ion, and select 
the a ltitude rating  factor "D" from the following table. 

Table 45.1 - Factor "0"- Altitude 

Altitude Altitude Factor D 
(Feet) (Meters) 

From 1 00 From 30 1 .00 
to 6,000 to 1 .800 

From 6,001 From 1 ,801 1.04 
to 1 0,000 to 3,000 

Above 1 0.001 Above 3,001 1 .08 

Load Class Rating Factor 
The type of load and its duty cycle must be considered i n  the app l i
cation of Power Break II c i rcuit breakers. Loads, such as capacitors 
and e lectromagnets, requ i re a substantia l  and continuous derating  
factor if the breaker is normal ly used to  switch the load. With loads 
such as resistance welders, the breaker's continuous current rating 
must be no less than 125% of the welder's 1 00% duty-cycle rating. 

In general , insu lated case c i rcuit breakers are i ntended for the 
protection of insu lated cable. Where a circuit breaker is i ntended 
to protect load equipment, prudent engi neering  practices call for 
obtain ing factory review and concurrence with the selection of a 
specific protective device. Load class selection factors " E" for 
typical appl ications are l isted in the fol lowing table. 

Table 45.2 - Factor "E"- Load Class Or Type 
Load Type Factor E 

Switch ing Electromagnets 1 .50 
Sing le Motor Branch 

Circuit Protection (Normal Duty)CD 1.50 

Switching Capacitors 1.50 

Single Motor Branch 1.75 
Circuit Protection (Heavy Duty)CD 

Al l Other Load Types 1.00 
(Normal Duty) 

Q)Use this factor for either plugging duty or starting more than 25 times per hour, 
where the rms current cannot be easily calculated. 

Safety Factor 
A safety factor is used to provide a design margin between the 
rating of a circuit breaker and the derived operating current using 
a l l  of the selection factors described in the equation on page 42. 
A safety factor of 1 0% is often used to prevent nuisance tripping. 

Factor "F" - Safety Factor 
A safety factor of 1 0% is equ ivalent to a Factor F of 1.1 0 .  

Interrupting Ratings 
In add ition to current rating considerations, Power Break II circuit 
breakers must be able to automatica lly trip, or open, the protected 
circuit under overload conditions. The breaker must have sufficient 
interrupting capacity to interrupt the maximum short-circuit current 
that can flow under worst-case conditions. 

The fol lowing parag raphs describe the interrupting ratings of 
Power Break II c i rcu it breakers. 

B asis of Int errupting R atings 
Short-circuit current i nterrupting  ratings depend on knowing 
the magnitude of short-circuit current that may f low through the 
circuit breaker. Devices rated in accordance with Standard UL 489 
l ist their interrupting rating in terms of "rms symmetrical amperes." 

Power factor, or X/R ratio. I nterrupting ratings a re based 
on a specific ratio of resistance-to-reactance, or power factor in the 
faulted circu it. Practical ac circuits contain some reactance, so 
there is some d isplacement between current and voltage wave
forms. Since a short c i rcu it can occur at a ny point of the voltage 
wave, the actua l  trace of short-circuit current may d isplay consider
ab le i n it ia l d isplacement from the zero current axis. 

The magn itude of the momentary peak current to be interrupted 
is a function of the maximum peak current displacement from the 
zero current axis. That d isplacement is a function of the X/R ( ratio 
of reactance to resistance) or power factor of the fau lted circu it. 
The h igher the X/R ratio, the lower the power factor and the 
g reater the mag nitude of peak current displacement. 

Symmetrical  ac wave 

Symmetrical ac waveform 

Envelopes of peaks 
of sine wave are 
symmetrical  about 
zero axis 
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Genera l ly, e lectrical power system engineers calculate the X/R 
ratios of c i rcuit rather than power factor. The procedures for 
calculating short-circuit current and X/R ratios a re described in 
Publ ication GET-3550. 

Oscil logram of typical short c i rcu it 

Envelopes of peaks are not 
symmetrical about zero axis 

Asymmetrical ac waveform 

The figures below show the i n it ia l fault current d isplacement 
of a pure resistive c i rcu it (symmetrica l ) and a reactive c i rcu it with 
a h igh X/R ratio. The actua l  current d isplacement of a reactive 
c i rcuit depends on the exact moment the short c i rcuit is appl ied . 
There is a s imple relationship  between power factor and X/R ratio 
of a fau lted c i rcu it: 

PF = R x 1 00 And: Z = -/  (R )2 + (X)2 
z 

Therefore PF = -���R ��

-1 (R)2 + (X)Z 
X 1 00 

PF = Power factor, % 
R = Resistance in ohms 

Z = Impedance in ohms X = Reactance in ohms 

Interrupting Ratings - Standard And 
Hi-Break® Breakers 
Power Break® II breakers a re avai lab le in two classifications of 
interrupting ratings: Standard and H i-Break breakers. All ratings are 
without the need for external fuses or current l im iters. H i-Break 
breakers' interrupt ing ratings a re for those circuits with unusua l ly 
h igh levels of avai lable fault current. 
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Tah/e46.1 
Interrupting Rating Breaker Performance 
In RMS Symmetrical kA 

Frame Size 
UL 489 1600- 2500 -

50/60Hz SODA 2000A 3000 
Standard 

240V 65  85  1 00 
480V 65 65 1 00 
600V 42 50 85 

Hi-Break® 
240V 1 00 1 25  200  
480V 1 00  1 00 1 50 
600V 65  65 1 00  

Short Time 
(0 .5 sec. ) 25 40 42 

IEC 947-2 Ratings 
415\1, 50/60 Hz 

75(] leu - 75  
lcs - 56 45(] 

lew ( 1 sec) - 40 50(] 

CD Requires 4000A construction. 

Tah le46.2 
Estimated 400 Hz Interrupting Ratings 
RMS Symmetrical Amperes - Not UL Listed 
Standard Break 
Frame Size Max. Rating 

120/240 277/480 (Amps) Plug Ampacitf 
800 600 6500 5000 
1 600 1 000 8500 6500 
2000 1 200 8500 6500 
2500 1 600 1 0000 1 0000 

Hi-Break 
Frame Size Max. Rating 120/140 277/480 (Amps) Plug Ampacitf 

800 600 1 0000 1 0000 
1600 1 000 12500 1 0000 
2000 1200 1 2500 1 0000 
2500 1600 20000 1 5000 

4000A 

1 00 
1 00  
85  

200  
1 50 
1 00  

42 

85  
25  
50  

346/600 

4200 
5000 
5000 
8500 

346/600 

6500 
6500 
6500 
1 0000 

0 No additional thermal derating is required for above-maximum rating p lug ratings for frame 
sizes noted. Note: 400-Hz interrupting ratings are based on engineering judgement. taking into 
consideration the operating characteristics of insulated case circuit breakers and the worldwide 
lack of test facilities to verify performance. Power+'" trip units and the energy management 
functions in MicroVersa Trip PM·� trip units are suitable for 50/60 Hz appl ications only. www . 
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Tab/e 4l1 
Interrupting Rating Multipliers -
For High X/R Ratios (Low Power Factors) 
When the X/R ratio of a faulted circuit is h igher than 4.S99 (power 
factor of 0.20) the b reaker's interrupting rati ng must be derated. 
The multiplying factor is shown in the fol lowing table. 

Power Factor X/R Interrupting Capacity 
Ratio Derating Factor 

0.20 4.S99 1 .000 
0.19 5.1 67 0.9S 
0 .1 S  5.465 0.97 
0.1 7  5 .797 0.96 
0.1 6 6.1 69 0 .95 
0.1 5 6.1 69 0.94 
0.14 7.072 0.93 
0.1 3  7.627 0 .91 
0.1 2 S.273 0.90 
0.1 1 9.036 O.S9 
0 .1 0  9.950 O.SS 
0.09 1 1 .066 O.S7 
O.OS 1 2.460 O.S5 
0.07 14.251 O.S4 
0.06 1 6.637 O .S3 
0.05 1 9.974 O.S2 
0 .04 24.9SO O.S1 

Ex amp le D at a  
A Power Break® I I  stationary feeder breaker consisting of 77DA of 
continuous loads @ 4SOVac is required. Ava i lable short-circuit current 
at the breaker is 63kA rms symmetrical with a power factor of 0.1 3 
(X/R ratio of 7.627) . Average temperature of the room air could be as 
high as 45 o c  (air surrounding the enclosed breaker will be 1 5  oc  high
er). Altitude above sea level at the installation site is 6500 feet. The 
loads are considered cr!lica! 

S election 
Since the Power Break I I  breakers are labeled as suitable to carry 
1 00% of their ampere rating continuously, *there is no need to multiply 
the continuous load by 1.25 as would be required when using a non-
1 00% rated breaker. 

Per UL 4S9, Power Break II breakers are short-circuit tested with 
a power factor of 20% (X/R ratio of 4.SS9); the actual faulted circuit 
power factor in this example, however, is 1 3% (X/R ratio of 7.627) 
and this requires derating of the breaker's interrupting rating per Table 
47.1. Multiplying the standard break IC rating of 65kA by .91 gives 
59.1 kA rating when the power factor is 1 3% and not 20% minimum. 

The avai lable short-circuit current is 63kA and thus the standard break 
breaker is not adequate and could not be used. The Hi-Break® units 
are rated 1 00kA and are acceptable. 

Further derating must be done for high ambient conditions. 
Per Table 44.2 Factor "B", 60 oc breaker ambient temperature requires 
a derating factor of 1.1 0. Similarly, the 6500-ft. altitude requires a 1.04 
derating factor-see Table 45.1 Factor "0". 

This feeder is a critical circuit and therefore a Safety Factor F of 1.10 
will be appl ied. 

Next multiply the load, lA, by the several factors A x  B x C x 0 x E x  F 
to determine the minimum frame ampere rating: 

lcs = lA X A X B X C X 0 X E X F = 770A X 1.00 X 1.1 X 1.00 X 1.04 X 1.00 X 
1.1 = 770A x 1.25S or 969A. 

Select a 1 6DOA H i - Break frame with either a 1 000A or a 1 600A 
sensor rating with an BDDA rating plug because the rating plug is not 
affected by any of the load characteristics. An SODA rating plug, how
ever, may not permit the 1 0% safety factor for additional current-carry
ing capacity above the actual 770A. An alternate choice would be to 
select a 1 000A rating plug and set the current setting ( long time pick 
up) to 0.9 and cable or bus for 9DDA ampacity. If the alternate choice 
is used, some local inspecting authorities may requ i re sealing of the 
sealable trip un it and accessory door to prevent upward adjustment of 
the 0.90 current setting. 

Final ly, if insulated conductors are to be used, the high-ambient tem
perature (60° C) wil l require using 125°C minimum insulation 
rating with the conductors sized per the 75 oc ampacity tables. 

Conductors may be sized to the SODA rating plug value, if used, 
or to 9DOA current setting value if a 1 DDOA rating plug is used. 
Additional derating of the conductors may be required for ( 1 )  more 
than three conductors in a raceway and (2) ambient temperatures 
other than 30°C. Refer to the National Electrical Code, Article 3 10. 

Br eak er S election 
User may select a front connected, stationary, H i-Break breaker, 
1 600-amp frame, standard instantaneous with 1 000-amp cu rrent 
sensor. Rating plug is 1 000 amps. An enhanced MicroVersa Trip 
Plus™ trip unit with LT. ST and I. 
· Breaker: Cat. No. SHF 1 6B2 10  
· Rating Plug: Cat. No .  TR 1 0B 1 000 
· Trip Unit: Cat. No. B21DLSI 

* 40DDA Stationary 80% rated. 
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Humidity And Fungus 
Ferrous pa rts a re zinc p lated with either yel low d ichromate or 
phosphate f in ish. Zinc p lat ing resists 96-hour salt spray test. Alloy 
steel components made of inherently corrosion-resistant materia ls 
a re not p lated. 

Current-carrying  parts a re either si lver or t in p lated for corrosion 
protection and to assure rel iab le electrical jo ints. 

Molded cases and covers. and all interna l  insulators. a re made 
from inorgan ic materia ls that a re inherently fungus proof. 

Wiring Diagram, Secondary Terminals 
All Power B reak® II b reakers use the same dedicated secondary 
terminals rega rd less of frame. rating, accessory or trip un it 
combinations. The left side set of secondary term ina ls are assigned 
to auxi l i a ry switches. The right side set are assigned to al l other 
accessories and breaker functions. Terminals a re suitable for (2 )  
# 18 - # 1 2  so l id or stranded copper wire. Tighten ing torque is 
9 1b-ins. 

Left side secondary terminals 
If Block 

48 

flight side secondary terminals 
'8" Block 

Time Current Tripping Characteristics 
Power Break II insu lated case c i rcu it breaker time current curves 
are the eng ineering documents that define the technica l perfor
mance of the devices. Information provided on a time current curve 
includes the fo llowing: 

Product family type(s) 
Specific device type(s) 
Ampere rat ings covered on curve 
Overcurrent characteristics covered - long-time, short-time, 

i nstantaneous, etc. 
Maximum total clear ing time 
Maximum and min imum temperature l im its 
Frequency ratings 
Voltage ratings 
Specific trip un it ratings 
Trip unit adjustment ranges 
Tolerances (band width ) 

Mu ltiples of c i rcu it breaker trip rat ings, o r  other suitable current 
value (e.g., current sensor rating) a re shown on both the top and 
bottom horizontal axes. The t ime i n  seconds is shown on the verti
cal axis. Approximate min imum and maximum clearing time is read
ily determined from the cha racteristic curves. Tripp ing characteris
tics meet both NEMA and UL standards for rating  and ca l ibration .  
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Time Current Curves 
Long-Time Delay, Short-Time Delay And Instantaneous 

� . . "' 

' 
. 
. 
' 
. 
' 

. 

' 

2 

. 

. 
' 
. 
' 

. 

' 

Short I= Time 

\ 
I� In 1:::--

I l l 
1�0 .. r-

\.\ I Max (lll Application 
Determines 
End of Curve 

\\ � 

Fiud Hi-R•�t��a iRIInt.ln .. lll 
SO.UHz Operation Oaly 

L..J_LJ...LJ-L.L.U..------------\.01 
.4 .s .1 .J .t.t t 4 s t 7 1 t ta 

Multiples ofBreaker Short-time Rating (H) 

Breaker 
Max. Frame Amps 

BOO 
800, 1600, 2000 

2500. 3000, 4000 

Short-time Rating (H) 
(Amps. rmssymmetrical) 

25,000 

40,000 

42,000 

lnstantaneousPickup Settings in Multiples o!RatingPiug Amps(X). 

Pickupsettings on trip units with short·time lunction 
For lSI � 200 thru 2000 amps: 1 5 to 15.0, m increments of O S  
For($) � 2500and 3000 amps 1.5 to 1 3 0 . 1n oncrements of 0 5  
For iSI - 4000 amps 1.5 to 9 0, ir< lr>crements of0.5 

Pickup settings on tripunits without short-time function ' 
.. For 15) � 200thru 3000 amps 1.5 to 1 0 0. •n mcrementsof 0.5 

For ISl � 4000 amps 1 . 5 t o 9.0, in mcrements of O S  .. ����������-r� 

\� 8 � � 1---f--- F�r rat1ng plugs noted be low m bold lace type - ' 
" 
" 
" 

. ' . 7 1 1 10 

Multtples of Currenr Sening (C) 

GE Electrical Distribution 
& Control 

General E/ecrnc Company 

41 Woodford Avenue, Piamv!/le, CT 06062 

Available Ratings (Amperes) 
Current 

Frame Sensor lSI Rating Plug (X) 
800 200 100 150, 200 

400 150"", 200. 225, 250, 300, 400 

800 300"" 400, 450. 500, 600 700, 800 

1600 800 300"" 400, 450, 500 600, 700, 800 

1000 400". 600, 800, 1000 

1600 soo•, soo, 1000. 1 100. 1 2oo, 1600 

2000 2000 1so•, soo•, 1000. 1200. 1500. 1600, 2ooo 

2500 1000 400"' 600, 800, 1000 

2000 800"", 1000, 1200, 1600, 2000 

2500 1600, 2000, 2500 

3000 3000 2000, 2500. 3000 

4000 4000 1600 2000 2500 3000 4000 
"Not•vail•ble wnh Pow�u"" Trip Unn 

Voltage Rating: 600 Voits AC. max1mum 

' 

:: it r----f-- w1th Instantaneous settmg 30 X and below -k-r-- use doned line fortotalcleaflngtlme -

:: i 
.. ' �t:W:tttt:tttt::::t::!� .. 
' 

' 

�0 "' 701010= .0 

Power Break™ II  
Insulated Case Circuit Breakers 

Types SS, SH 

with Power-+™, MicroVersaTripi!J Plus 
or MicroVersaTrip0 PM 
Digital RMS Trip Units 

Long-time Delay, Short-time Delay 
and Instantaneous Time-Current Curves 

Curves apply at 50 to 60 Herll and from 
-20'C to +70"C breaker amb1ent 

Application 
Detennines 
End of Curve 

Multiples ol lnstantaneous Pickup Satting 

I GES-9889G 
legend ReviSI00 0nly 

long-time function: 
• C urrent settings (CI: 0.50 to 1 . 0  

multiples of rating plug amps lXI 
Delay Bands. 1 ,  2, 3 and 4 

Short-time function: 
• P1ckup settings: 1 5 to 9 0 

multiples of current setting ICl 
Delay Bands: M1n ( 1 ) , 1nt (2). Max (3); 
l't ln/Out 

Instantaneous function: 
• See table w1th curve above 

IH1gh-Range not available w1th Power+ TM) 
Senings Glossary 
S � Current Sensor Rating 1n amps 
C "'  Current Sett1ng 1n amps 
X"' Rating Plug Ratmg in amps 
H "' Breaker Short-lime Ampere Rating 

4/97BM 
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Time Current Curves 
Ground Fault 

50 

.. 

'" " 
70 
" 

i :  !: 30 

i 20 .. 

10 
• 
I 

� :  ·' .I 
.. (f) 
.. 
.. 

f-,,, "" 

. \ � I 
···--··' "'  � : �  

::� ! 
·" 

·" "iiitt-t-t-Htt-tttt+tt--+-++++-t++-+-H+I--+-+-t-+-H-t-!-�--W-l--+-+-+-W-W.U---W� I .oz 

GE Electrical Distribution 
& Control -----

General Efectrrc Company 

41 Woodford Avenue, Plamvrlle, CT 06062 

Available Ratings {Amperes) 

Frame Current Sensor (S) 

800 200, 400, 800 

1600 800, 1000, 1600 

2000 2000 

2500 1000. 2000, 2500 

3000 3000 

4000 4000 

Voltage Rating: 600 Volts AC, maximum 

4/978M 

Multiples of Ground Fault Pickup Setting 

Power Break TM II 
Insulated Case Circuit Breakers 

Types SS, SH 

with Power+ TM, MicroVersaTrip$ Plus 
or MicroVersaTrip$ PM 
Digital RMS Trip Units 

Ground Fault Time-Current Curves 

Curves apply at 50 to 60 Hertz and from 

-20"C to +70'C breaker ambient. 

GES-9890£ I Legend Rev1s1on Only 

Adjustments 
Ground Fault function: 

• P1ckup settings are 1n m ulti ples of Current 

Sensor Rating lSI 
For IS) = 150 thru 2000 amps 

Pick-up setting: 0.20 to 0.60 

For (SJ = 2500 thru 3000 amps 

Pick-up setting: 0.20 to 0.37 

For (SJ = 4000 amps 

Pick-up setting· 0.20 to 0.30 

Delay Bands. Mm ( 1 ), lnt (2), Max (3); 

Ft In/Out 

Settings Glossary 
S - Current Sensor Rating in amps www . 
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0"1 

S T ANDAR D 35 P O I N T  
T E R M I N AL B L O C K  
!TYP I C AL l  

ALL AU X IL IAR Y 
S W I T C H  C ON N E C T I O N S  
TH IS S I DE --------. 

I 1 . 35 1 0 . 79 
[ 2 8 8 .6] [ 2 74 . 0] 

ti' O F  _ ___,_ 'E. PUSH 
B U T T O N  

3.25 [ 82.5l -++----{ 
.2 1  [ 5.4) D IA 
THRU HOLES 
R E F  

.27 4 

1 4 1  •8-32 .35 DEEP 
I NSERTS FOR 
MOUNTING TRIM PLATE 

1 .  X- 20 mounting bolts to be furnished by customer. 

C A T .  N O .  SPO IL 
DE FEAT ABLE 
DOOR I N TE R L OC K  
! O P T  I O N  AL l 

PUL L - OUT 
PADL OCK 
F E ATURE 
!STAN DAR D! 

2. To prevent heating, do not mount breaker to magnetic steel back support. 
3. All outline dimensions are the same for manually and electrically operated devices. 
4. Dimensions in brackets are in [mill imeters]. 
5. 4.50 [1 1 4.3] minimum distance above breaker to metal in an area 5.3 1 x 1 6.00 

[ 1 34.9 x 406.4] due to arc chamber venting. 

•8 - 32 F L ATHE AD 
S C R E W  1 4  P L AC E S !  

T R I M  P L A T E  

ALL C O N TR OL W IR l N G  
C O N N E C T I O NS E XC E P T  
AU X IL IARY S W I T C H E S  
T H I S  S I DE 

12.00 
[ 304.8] 

8 .00 
[ 203.2] 

C AT .  N O .  SPPBC OVEA 
P U SHBU T T O N  C OV E R  
I O P T I O N A L I  

� � ... 
co ... CD = =-=-

® --
co 
= 

� 
3 "CC 
en -= -c:r = = 
� 
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en r--.:J 

.,1 2.47 I 15.31 [134.1J [62.7] SEE NOl[ 5 N E AR E ST ME TAL �
- - -

-- - - --- --� --r OPT I ONAL DOOR 

I 
P OS I T IONS -,... 

4.60 [U4.3] 

�--
1 
I 

<[� 
��J 

1 0 . 8 2  I <tJ"l 
[274 . 8] _ � � 1 12 .00 1 9. 75 � '1 [ 3 0 4 . 8] [ 2 4  7.6] �J"l 

KEY I N TE R L OC K  
! C U S T OME R  SUPPL IEDI 

��j J I 
I 

C A T .  N O .  SPK4 
KEY I N TE RL OC K  
PROV I S I ON 
I OPT ION AL l 

FACE OF 
BREAKER 

8.30 [2 10 .8] :1 
1 1 . 19 [284. 1] 

.-1-------- 1 1 .59 [ 294. 3] ----------1-

1 .  X- 20 mounting bolts to be furnished by customer. 

SEE NOl[ 5 
.06 
[ 1 .5] 

1 1 .88  
[ 301.8] 

2. To prevent heating, do not mount breaker to magnetic steel back suppon. 
3. All outline dimensions are the same for manually and electrically operated devices. 
4. Dimensions in brackets are in [millimeters]. 
5. 4.50 [ 1 1 4.3] minimum distance above breaker to metal in an area 5.3 1 x 1 6.00 

[ 1 34.9 x 406.4] due to arc chamber venting. 

@ I 

I I (�,3 
���

0] 

[ 34.5] 
---. 

""C 0 � ... 
CCI 
ca 
I» 
=-:"" 

® --
CIO 
= 

� 
3 '"CI 
� 
I» -
s· 
= 
I» 

< 
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(.]"1 c...:> 

SPR I N G - CHARGE HANDLE 
6 C Y C L E S  90 • TO CHARGE 

" O F  

S T A N D A R D  36 P O I N T  
T E R M INAL B L O C K  
I T Y P  ICAL I 

ALL AUX IL IAR Y 
S W I T C H  
C ON NE C T I O NS 
TH IS S I DE 

1 1 .88 1 1 .36 
[ 301 . 7] [28 8 .6] 

t. PUSH 
B U T T O N S  

[4)  1/4-20 TAP 
. 3 8  DEEP INSERTS 
F OR M OU N T I N G 
C lRCU I T  B R E AKER 

t------------ 16.oo r 406.4] -T-'\-\----------1 
SEE NO'IE 5 

1 .  X- 20 mounting bolts to be furnished by customer. 

PULL - OU T  
P A DL O C K  F E A T U R E  
ISTANOARDI 

2. To prevent heating. do not mount breaker to magnetic steel back suppon. 
3. All outline dimensions are the same for manually and electrically operated devices. 
4. Dimensions in brackets are in [millimeters]. 
5. 4.50 [ 1 14.3] minimum distance above breaker to metal in an area 5.3 1 x 1 6.00 

[ 1 34.9 x 406.4] due to arc chamber venting. 

•8 · 32 FLATHEAD 
S C R E W  4 PLACES 

T R I M  PLATE 

ALL C ON T R O L  WIR l N G  
C ON NE C T I ON S  E XCEPT 
AUX IL IARY S W I T C H E S  
T H I S  S IDE 

12 .00 
6 . 3 5 [

8 .00 [ 304.8] 
[ 1 6 1 . 3] 20 3. 2] 

• 1 0 - 32 TAP 
.35 DE E P  I NS E R T S  4 PLAC E S  FOR 
C US T O M E R  USE 
IE. SPEC IAL SH I E L DS 

R AT l N G  P L U G  

[ N T E RL OC K  

� � ... 
CCI 
; 
I» 
� 

® 
--
-
en 
= 9 
N 
= 
= 
= 
> 
3 "C 
en 
-
I» 
-c:r 
= 
I» ... < 
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CJ1 
_.,. 

N E A R E S T  r-- 5.31 [134.9) --r- 2 .47 ;-j M E T AL � SEE NOTE 6
-

-'-(��j 
- KE Y  I N T E R L O C K  

! C U S T O M E R  SUPPL J E D! 
OP T I ONAL ��;;-- - �� P OS I T  IONS I 

I I  

! !r��1 
I I I SEE I 1sHEET1 : : I 5 I 
I I: : : :1 I 
I I : : : LJ 

4.50 [114.3] SEE NOTE 5 

1 3 . 0 0  
[ 3 3 0  2] 

. 6 6  [ 16 .8] 

C A T .  N O .  SPK4 
KEY I N T E R L OCK 
PROV I S I O N  L l . 38 [ 9 5] 

L 4.38 [ 1 1!.1] 
6 25 [ 1 58. 7] 

I OPT J O N AL l 

FACE O F  
BREAKER 

8.30 [ 210 .8] ::1 
1--------- 1 1 . !9 [284.1] ------l-·· 

1--------- 1 1 . 59 [ 294.3] -------l 

1 .  Y.- 20 mounting bolts to be furnished by customer. 
2. To prevent heating. do not mount breaker to magnetic steel back support. 
3. All outline dimensions are the same for manually and electrically operated dev1ces. 
4. Dimensions in brackets are in [millimeters]. 
5. 4.50 [ 1 1 4.3] minimum d istance above breaker to metal in an area 5.3 1 x 1 6.00 

[ 1 34.9 x 406.4] due to arc chamber venting. 

@ 

� ! ... 
ca 

; = =-=-
® ---

en 
= 
= 
,.:., 
= 
= 
= 
'J;. 
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Power Break® II 800-Amp Drawout 

36 P T .  SECONDARY 
D I SCONNEC T AUX 
S WI TCH CONNEC T I ONS 
ONLY 

OOOH 

4 X  .Sb  [ 14 . 3] D I A  F O R  BOT TOM 
MOUNTING 

C A T  NO SPCOUNTER 
MECH.  COUNTER 
{ O P T I ONAL) 

1-------- 18 .50  [ 469 9] -----
B O T TOM MOUNTING HOLES 

1--·------ 19 97 [50 7.1] -------1 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 

36 P T .  
I NTERME D I A TE 
TE.RMINAL 
BLOCK 

6] 

DRAWOUT 
P OS I T I ON 
I ND I C A TOR 

R A T ING 
PLUG 
CAT NO 
SPPBCOVER 
PUSHBUTTON 
COVER 
( O P T I ONAL)  

C A T .  NO.  SPOIL 
OEFEATABLE DOOR I NTERLOCK 
( O P T I ONAL)  

FOR VER T I CALLY I NTERCONNECTtD 
MECHANICAL I NTERLOCK. 
SEE NOTE 5 

I "  [25) D I A  CLEARANCE HOLE M I N I MUM 
I N  MOU N T ING SURFAf.E FOR .25"  [6.4] DIA.  
THREADED ROD 

1 . 13  [28 7] 

3. Any compartment metal in 6.50 x 14.00 [ 1 65.1 x 355.6] area below (and above at 1 600A minimum stacking height) must be 
removed. Reference UL89 1 dead-front switchboards standard-electrical spacing requirements. 

4. 3.74 [95] minimum distance above substructure to any metal in an area 5.3 1 x 1 6.00 [ 1 34.9 x 406.4] due to arc chamber venting. 
5. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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en = 

f--------- 20.62 [523 7]-------1 

BREAKER Rd J 'lQo AA OU�O��TES ) 
�="._RONT ROLLER 'OF FRONT 

ROLLER 

F L U S H  FRONT 

�r1r

[

:�641�-l=='lll �� � �,-
3 94 [ 100 I] 

BACK OF 
SUBS TRUCTURE 

I ' . 25 [ 31 75] D I A  I 1 . 1 9 F O R  ACCES S O R Y�' 

----- �ho�0fyto:·•l -
�-;�o�;-�� -- ---r 

4 87 3.74 [95] 
[ 1 2 3 8) SEE NOTE 4 

REF 1 I 

I I I I 
1 � I I I  

I 

\ \ I 75 · 1 I 
I I  ( I I I -[ 1 9 ·0�1 1 _1 .  _ j_�'� - I : :  -) -1 .1 .  )T-1 ·-0i , �,l'��J li Wt 

,5;��o���c�ED ---J..�-+--1 
P O S I  T ION 

1 . 97 [50.0] T E S T  P O S I T I O N  

__ 1 1 . 6 3 [ 284 .9] FULLY W I THDRAWN 

FACE O F _/ 
BREAKER 

LONG RAILS ( S T ANOARDJ 
WI TH  SUBS TRUC lURE 
SUI  TABLE FOR FLUSH FRONT 
I N S TALLATION 

ORDER SHORT R A I L S  K I T  
CAT. N O .  S P R A I L S  
FOR OTHER D O O R  POS I T I ON. 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in  brackets are in [millimeters]. 

[ 3 0  2] WI R ING BOTH S ! OES 

69 [ 1 7 4) D I A  1 SO HOLES (38 . 1]  

F O R  H O R I ZONTALLY INTERCONNECTED 
MECHANICAL I N TERLOCK. 
SEE NOTE 5 

I" [25J D I A  CLEARANCE HOLE  REQUI RED 
M I N I MUM I N  ANY COMPAR TMENT D I V I DER OR 
SHEET METAL 

3. Any compartment metal in 6.50 x 1 4.00 [ 1 65. 1 x 355.6] area below (and above at 1 600A minimum stacking height) must be 
removed. Reference UL891 dead-front switchboards standard-electrical spacing requirements. 

4. 3.74 [95] minimum distance above substructure to any metal in an area 5.3 1 x 1 6.00 [ 1 34.9 x 406.4] due to arc chamber venting. 
5. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bonom or side view. 

0 ° 0 I ��,;.,

]

[ 

r . 6 3 : [ 15 .9] 

13 .73 
[ 348 � 

""C' 
Cl 

:E CD ... 
ca 

ca 
I» 
=-:"' 

® --
= 
= 

� 
3 "C 
c 
; � 
c -
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Power Break® 11 1600-2000-Amp Drawout 

M I N I MUM 
S TACKING 
H E IGHT  
1 2000Al  

C H ARGE / 0 1  S C � ARGE 
I N D I CA TOR 

S P R I NG CHARGE HANDLE 
6 C Y CLES 90°  T O  CHARGE 

£OF 
P U S H 
B U T TONS  

3 6  f'T.  S F. CONDAfn' 
DI SCONNECT AUX 
SWI TCH CONNE"C T I ONS 
ONt Y -

1 4  0 0  
[ '" 6] 

C A T .  NO SPCOUN TER 
MECH COUN TER 
C O P T  I ONAU 

. 5 0  [ 1 2.8] S Q U ARE 
R AC K I N G  S H A F T  

--1:[ -

'--1
�
3-2 .

-

2]

���==
F=

====
�

�
=F+=

����
��

��
� 

CAT NO Db l 1 . 5) 
TOOBP2L . 4 L.CL 
BYPASS SWI I CH 
( O P T I O NAL) 

C A T  NO 'SP�A 
KEY I N TfRLO(,K 
P R O V I S I O N  
(OP T I UNAL I 

DOOR 

4X 56 ( 1 4  3j O IA  -
FOR B O T TOM 
MOUNT ING 

I 
'J 6 2  R E F  

[ 2 4 4  3] 

L __ 

---- 1 8  5 0  [ 46 9  9] -------J 
B O T T O M  MOUNT I NG HOLES 

---- 1 9  9 7  [ 5 0 7. 1] --------i 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2 . Dimensions in brackets are in [mill imeters]. 

36 P T 
I NTERMEOI A T E  
TER MINAL  
BLOCK 

.6] 

CAT .  NO.  SPOIL  OEFEATABLE 
DOOR I N TERLOCK (OPT I O NAL) 

P U L L - O U T  PADLOCK 
FEATURE I S TANDARDl 

1 0  3 2  
[ 2 6 2  2] 

FOR VER T I CALLY I N TERCONNECTED 
MECHANICAL INTERLOCK 
SEE  N O TE 5 

I" [25] D I A  CLEARANCE HOLE M I N I MUM 
I N  MOU N T I NG SURFACE FOR .25" [6.4] D I A .  
T H R EADED R O D  

3. Any compartment metal in 1 0.00 x 1 4.00 [254.0 x 355.6] area below (and above at  1 600A minimum stacking height) must be 
removed. Reference UL891 dead-front switchboards standard-electrical spacing requirements. 

4_ 3. 7 4 [95] minimum distance above substructure to any metal in an area 5.3 1 x 1 6.00 [ 1 34.9 x 406.4] due to arc chamber venting_ 
5_ Customer's location for dril l ing hole for horizontally or vertically interconnected mechanical interlock. See bonom or side view. 
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U"1 = 

BREAKER ROTATES ,---- 1 
BACK OF 
SUBSTRU C TURE 
STEEL 

120" ABOUT I 20 87 [ 5 3o o] FRONT ROLLER 

1 :  18 00 ( 4 5 7 .2] 

4 . 8 7  
( 1 2 3 . 8] 

1� 

t OF FRONT 

I 
R O L L ER 

-i 3 . 56 r-1 ( 90. 4] I FLUSH FRONT 

i-o· ·---� 13.81 ( 3 50 .8] ------i 

1 5.31 (134.9] f-- 7.96 r zo z  21 SEE NOTE " I 1 . 25  ( 31 . 75) D I A  
F O R  ACCESSORY 
W I R ING  80Tf-l 
S I DES 

16.00 [ 406.4] � tSEE NOTt 4 

��0���1� -
3 74 (95] 4 

rlr-- -r-o 
I 

� ! :  �
� I (!/ I I ! I I  [ � \ I l r  

SEE NOTE_� 
,',:'' o O  f) 

' I 

-------6> --ii t 
I 
I 

� l _ � L____j � � . 
.. 

8;��o��fc1m ---+---+---i 
POS I T ION 

1 .97  [ 5 0  0) 
TEST POS I T I ON 

-� 11
. 6 3

y( ��iH�R AWN _/,-- FULL 

FACE OF 
BREAKER 

LONG RAILS (S TANOAROl 
WI T H  SUBS TRUCTURE 
SUI  TABLE FOR FLUSH FRONT 
INS TAL LA TIQN. 

ORDER SHORT R A I LS K I T  
C A T .  N O  SPRAILS  
FOR OTHER DOOR POS I T I ON. 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 

-+ ----r- [ �3.; 8  2] 

�· , .  m -1�1 
FOR HOR I ZONT AllY I NTERCONNECTED 
MECHANICAL INTERLOCK. 
SEE NOTE 5 

I" (2� DIA CLEARANCE HOLE REQUIRED 
MIN IMUM I N  ANY COMBPARTMENT D I V I DER OR 
SHEET METAL 

3. Any compartment metal in 1 0.00 x 1 4.00 [254.0 x 355.6] area below (and above at 1 600A minimum stacking height) must be 
removed. Reference UL891 dead-front switchboards standard-electrical spacing requirements. 

4. 3.74 [95] minimum distance above substructure to any metal in an area 5.3 1 x 1 6.00 [ 1 34.9 x 406.4] due to arc chamber venting. 
5. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bonom or side view. 

� � ... 
ca 

ca 
I» 
:II:" 

® --
-
= 
= :e 
= 
= 

� 
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Power Break® II Information, 800-2000-Amp Frames 

AUXILIARY SWITCH 
:�r·" '' 3 ... ..... 
COlORS Bron-WIIilt "8' Sltte ��e·o;::� ...... co-
.... Dltl•tlri<' Tulint be CONTACT lAlla •e � 3 t••lds ore c .. - & oUF.-l40'1.AC lltde4 lottlllef. 0. Ht lp!IIJ lloUI' -I�Y.DC 119 •oil"' MI.,.. lerllillals. •• -�• Dt 

�· .. 
19 AUX. II "A' I AUX. I2 'A" / 

10 AUX. II 'B' 1 AUX. 12 'B' 

21 AUX. II COM 3 AU� 12 COM 

21 AUX. 9 'A" 4 AUX. 10 'A" 

23 AUX. 9 "B' 5 AUX. 10 "B' 

24 AUX. 9 COM 6 AUX. 10 COM 

25 AUX. 7 'A' 7 AUX. 6 'A' 

26 AUX. 7 '8' � AUX. 8 '8' 

27 AUX. 7 COM 9 AUX. 8 COM 

26 AUX. 5 "A' 10 AUX. G 'A' 

29 AUX. 5 'B" II AUX. G "B" 

30 AUX. 5 COM 11 AUX. G COM 

31 AUX. 3 'A" 3 AUX. 4 'A" 

32 AUX. 3 'B" 14 AUX. 4 "8" 

33 AUX. 3 COM 15 AUX. 4 CON 

34 AUX. I 'A" 6 AUX. 1 'A" 

35 AUX I '8' 7 AUX. 1 'B' 

3& AUX. I COM 8 AUX. 2 COM 

FAR• NEAR+ 
ROW ROW 

L E F T  S I DE 
TERMINAL BLOCK LABEL 

Block "!';' 

J 

� ·WR I TE ON" SPACES FOR SWITC 
C IRCU I T  I DENT IF ICATION 

INlERNAl WIRE HARNESS 
COLOR CODES: 

R ' RED P ' PURPLE 
W' WH I TE G' GREEN 
y, YELLOW B ' B LACK 
N ' B R OWN L ' BLUE 

l � 
18 [l[CT. OPER. + 36 ELECT. OPER.-
R B 

17 RMT. CHG 35 RMT. CHG. 
w L 

16 RMT. CLS.+ 34 RMT. CLS· 
y N 

IS B.A. ONLY COM 33 CHG. IND. 
y G 

14 B.A. ONLY N.O. 32 SHUNT TRIP 
N 8 
13 B.A. ONLY N.C. 31 SHUNT TRIP 
p 8 

12 B.A. LOCKOUT COM 30 U.V.R . 
• l 

I B.A. LOCKOUT N.O. 29 U.Y.R. 
R L 

10 B.A LOCKOUT N.C. 28 
8 

9 21 

8 2& ZSI INPUT-
w 

7 COIIIIHET- 25 ZSI INPUT+ 
G G 

G COMMNET+ 24 ZSI OUTPUT-
y w 

5 C  � VOLTS 23 ZSI OUTPUT+ 
R R 

4 B � VOLTS 21 0/0 SWITCH 
w w 

l A  � VOlTS 11 0/0 SWITCH 
l L 

1 14iOLTS DC- 10 H TAP 
8 B 

I 24YOl TS OC+ 19 B N COM. 
R w 

t 
NEAR• FAR• 
ROW ROW 

R I G H T  S I DE 
TERMINAL BLOCK LABEL 

Block "B" 
Wire Chart 

* Screw terminal position relative to front of circuit breaker 
Note: Wire range # 1 8  thru # 1 2  solid or stranded copper wire. Torque: 91b-in. 

1. Dimensions in brackets are [metric]. 
2. Busbars or cables should be sized per UL891 dead-front switchboards standard. 

o 0 o  

0 
o o o  

0 

0 

0 

rnB 
0 

0 

0 

0 0 

0 

0 0 

0 

rnB 
0 

rnB 
0 

0 0 

0 0 

0 

00 
0 

0 

L E F T  S I D E R I G H T  S I D E 
NOTE: ALL WI RES ON LEFT = AUX. SWI TCH WIRES. 

ALL WIRES ON R IGH T = ALL OTHER W IR I NG. ,. S CORRESPOND TO WIRE CHART 
I .E. •31 .  32 R IGHT " SHUNT TRIP 

o 0 o 
0 

O o  o 
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Power Break® II Information, 800-2000-Amp Frames 

A 

FRAIIE BREAI<ER 
RATING TYPE BREAKER 

SOOA 71 LBS• 
[3 2 .  3KG] 

1--- S T A T I ONARY 
160\)A MOUNTED 

r---- 79 LBS•  

1:----------B --------� �---------- B/2 --------� 

I I 
I 

- - - - -+- - - - -

DRAWOUT 

/ I 
I 

RECOIIIIENDED DOOR CUT-OUT 
FOR 800. 1800 AND 2000A FRAME SIZE 

CIRCUIT BREAI<ERS 

IIINIIIUII 
IIINIIIUII DOOR 

COIIPARTIIENT SUBS'IliUCTURE VOLUIIE 
VENTlLATION 

NONE 

60.0 SO.IN.[3 8 7 . 1  SO .CM) TOTAL 344 7 CU. IN .  N/A [5 6 4 8 6CU.CM] 30�g-�o��-1&;J�� � · 5so�gM�MJorr0i'oM 

OF DRAWOUT 
ONLY 

STANDARD DOOR 
CUT-OUT 

c 
1 0 14  1 .69  

[2 5 4 ]  [3 5 6 ]  [4 2 .  9 ]  

T R I M  PLATE [3 5 . 9 KG] 
2000A 

66.4 SO.JN.(5 57 . 4  SQ.CM] TOTAL 

43:�-�o��-���2e7. � · 7so�gM1MJoT?.fo� 
REQUI RED 

60 

800A 106 LBS•  
[4 8 . 2 KG] r---

1600A DRAWOUT 
MOUNTED 125 LBS• r--- [5 6 . 8 KG] 2000A 

N/A = NOT APPLICABLE 
• ADD 9 L B S  [4 . 1KG) 
FOR ELECTR I CAL OPERATOR 

54 LBS 
[2 4 . 5KG] 

68 LBS 
[3 0 . 9 KG] 

1 .  Dimensions in brackets are [metric]. 

NONE 
3780 CU. I N, 

[6 1 9 4  3 CU.CM) NONE 

34.2 50. 1 �.��20 . 6  SO.C�
,
j. TOTAL 

5 6 70 CU. I N. 
4.�� 5sg_9� d��g- 3sa5g.;,WoTr"r"o., [9 29 1 5CU.CM] 

TAB L E  1 

2. Busbars or cables should be sized per UL89 1 dead-front switchboards standard. 

[25 4 ]  [3 5 6 ]  N/A 1 0  

1 , 4 I 
TR I M  PLATE 

REQUI RED 

OPTIONAL DOOR 
CUT-OUT 

A B c 
9.83 I 13 . 38 I I 6 0 5  

[2 4 9 .  7 ]  [3 3 9 . 9 ]  [4 0 . 8 ]  

FLUSH FRONT O R  NON-HINGED DOOR 
CONSTRUCTION- TR I M  PLATE MAY 

BE OM/ TTED 

[2 4 9 .  7 )  [3 3 9 . 9 ]  
9.83 I 1 3 . 3 8  I N/A 

FLUSH FRONT OR NON- H I NGED DOOR 
CONSTRUCT ION- TR I M  PLATE MAY 

BE OMI TTED 
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Power Break® II 2500-3000-Amp Front Connected 

STANDARD 
36 PO INT 
TERMINAL BLOCK 
(TYPICAL) 
ALL AUX I L I ARY 
SWITCH CONNECTIONS 
THIS S IDE 

OF 
PUSH 

BUTTONS 

ON/OFF 
I ND I CATOR 

2.25 [57. 1] ---+�-� 
1-------- 12 .88 [3 27.0] --------i 

CAT. NO. SPK4 
KEY INTERLOCK 
PROV IS ION  
(OPTI ONAL) 

1-------------� 18.25 [463.5] ------------' 

1--------------� 1 9 .75  [5016] ---------------< 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

.50 [12. 7] D IA  
THRU HOLES 
(24 PLACES) 

SPR I NG-CHARGE HANDLE 
6 CYCLES 90° TO CHARGE 

2.25 

.66 [16 .  7] D IA  
MOUNTING HOLES 
(4  PLACESl 

21 76 

CAT. NO. SPOIL 
DEFEAT ABLE 
DOOR INTERLOCK 
(OPTIONAL) 

PULL-OUT PADLOCK 
FEATURE (STANDARD) 

TR IP UNI T DISPLAY 
AND KEYPAD 

RATING PLUG 

CAT. NO. SPPBCOVER 
PUSHBUTTON COVER 
(OPTI ONAL) 
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Power Break® II 2500-3000-Amp Front Connected 

NEAREST METAL � 

TRIM PLATE ""' 
S TAND-OFF "" 
OPTI ONAL USEJ 

O P T I ONAL DOOR 
P O S I T I ONS 

14 I NCLUDED FOR � --�------, 1 . 5 0  [12. 7] 

62 

FLUSH 
FRONT 

CAT. NO .  SPK4. 
KEY I N TERLOCK 
PROVI S I ON 
(OPTI ONAL) 

. 12  
[3 .1] 

12 .00 
[3 04.8] 

9 . 75 
[24 7.6] 

1 .36 [3 4 . 7] -1----l-� 

FACE OF 
BREAKER 

3 . 1 0  [78 8] 

I 
I 
I I 

8 00 [20 3 . 2] 
SEE NOTE 3 

:rw�R-_•l , ) ·1.0 
I I I !I I 
l r  I l i I 
I I  I i i I 
I I  I JL _ _  J 

1. All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in (millimeters]. 
3. 8.00 (203.2] minimum distance above breaker to metal due to arc chute venting. 

REMOVABLE 
TR I M  PLATE 

INSULATING SH IELD 
REQU I R ED IN 
TH I S  LOCATION 

.06  [1 . 5] 

. 3 8  [9. 5] 

I NSULATING SH IELO 
USE I S  OPTIONAL 
IN TH I S  LOCATION 

1 . 16 [29. 3] 
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Power Break® II 2500-Amp Back Connected 

20. 

TR I M  PLATE 

•8-32 FLATHEAD 
SCREW 
( 4  PLACES) 

STANDARD 
3 6  P O I NT 
TERMI NAL BLOCK 
( T Y P I CAL) 

[50 9 . 5) 1 3 . 75 
[3 4 9 . 2] 

ON/OFF 
INDICA 

CAT.  NO. SPCOU NTER 
MEC H AN I CAL COUNTER 
( O P T I ONAL) 

SPR I NG-CHARGE HANDLE 
6 CYCLES 90• T O  CHARGE 

ALL CONTROL W I R I N G  
CONNECT I ONS 
EXCEP T AUX I L I AR Y  
SWI TCHES 
TH I S  S I DE 

CAT. NO. SPK4 
KEY I N TERLOCK 
P R O V I S I ON 
( O P T I ONAL) 

1----f------- 1 2. 8 7 [327. 0) ------\--\--'"i 

1------+------ 1 5 . 0 0  [3 8 1 . 0] -------'�;-------',------1 

1-------+------- 1 6 . 5 0 [4 1 9 . 1) -------',--+-----! 

PULL -OUT P ADLOCK 
FEATURE (S TANDARD) 

1. All outline dimensions are the same lor manually and electrically operated devices. 
2 . Dimensions in brackets are in [millimeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

TR I P  U N I T  D I S P LAY 
AND KE Y P AD 

RATING PLUG 

CAT. NO.  S P PBCOVER 
PUSHBUTTON COVER 
( O P T I ONAL) 

CAT. NO. SPDIL  
DEFEAT ABLE 
DOOR I N TERLOCK 
( O P T I ONAL) 
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en 
-+=>-

��"' �'�\_ _ _ __ _ _  _ ---,-- --i I- .50 02.7J �EOE
O J���.2� 

OP T I ONAL DOOR 
POS I T I ONS 

.78 09.8] 

FLUSH 
FRONT 

. 12 [3.0] 1 

0 

3/8-I,P TAP 
.44 U1.2] 
DEEP 

12.00 
[304.8] 

J--. ,rf _ _ _  _ 

It) ]tl ·- -· t: : .:--.rn 
f�) Jrr ·--·t:: ..:--.•n 

9.75 'c.{ .�1: 
[24 7.6] .== . .  :: 

I 

•'> , , ,  

[ J  _. , . .  . . e{. .... .. . 

3. 10 [78 .8] 

CAT. NO. SPK4 
KEY I N TERLOCK 
PROVISION 
!OPTI ONAL! 

-KEY INTERLOCK 
!CUS TOMER SUPPLIEDJ 

FACE OF ......./ 
RREAKER 

9.oo C328.6] 

1-------- 1 1 .88 [301 .8] 

1--------- 12.28 (311.8] 

.06 p.5] 

KNOCKOUT FOR 
WALKING BEAM 
INTERLOCK 

.21 [5.4] 

3/8-16 TAPPED 
HOLE 
(TYPICAL} 

1. All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters). 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

f ... 
� 
; = ;Ill:'" 

® --
N 
U'l 
= 

� -= 
� = n ;Ill:'" 
n Q = = CD 
� � 
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Power Break® II 3000-Amp Back Connected 

20.06 . 5) 

1 3 .75 
[349.2) 

ON/OFF 
INDICATOR 

CAT. NO. SPOIL 
DEFEAT ABLE 
DOOR INTERLOCK 
IOPTIONAL I  

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

•8 -32 FLATHEAD SCREW 
14 PLACES) 

ALL CONTROL WIRING 
CONNECT IONS 
EXCEPT AUXILIARY 
SWI TCHES 
TH I S  S I DE 

TR I P . U N I T  DI SPLAY 
AND KEYPAD 

65 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



= = 

KEY INTERLOCK 
!CUS TOMER SUPPLIED) 

FACE OF 
BREAKER 

____ T_L:�:'_:'" 

t· 

8.00 [203.2] r REMOVABLE 
SEE NOTE 3 TRIM PLATE I 

1-- 4.03 002.4] 

1 1 .88 [301 .8] 

9.00 [228.6] :I 
1---------- 12.28 [311.8] ----------1· 

3/8-16 TAP 
.44 [11 .2] 
DEEP 

4.00 001 .6] 

-$-
2.00 [50.8] 

-$- -ill I I 

- 44 nul 
DIA 'tHllU HOLES 
TYPICAL 

1 1 .97 [304.0] 

r 
7.00 077.8] 

17.97 [456.4] 

.21  [5.4] 

-$- {f) I I 
2.00 [50.8] 

1 .00 [25.4] 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [mill imeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 
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Power Break® II 4000-Amp Front Connected 

ONE S H I ELD A S S EMBLY S U P P L I E D  
MU S T  REMA I N  I N  TH I S  L OCATION 

3 3  12 4 1 . 3] 

S TANDARD 
36 P O I N T  
TERMINAL BLOCK 
( T Y P I CAL} 

ALL A U X I L I ARY 
S W I T C H  CONNEC T I O N S  
TH I S  S I DE 

20 .25  [51 4 . 3] 

S P R ! NG-CHARGE HANDLE 
6 CYCLES 90° TO C H ARGE 

TRIM PLATE 

50 oz .  7] 

2 . 5 0  [6 3 .5] 

-t 
2 . 5 0  [6 3 . 5] 

22. 12 9] 

R A T I N G  PLUG 

2 . 5 0  [6 3 . 5] 

��+-"c-----t---\-�----- -t 
( 4 )  • 8 - 3 2  . 35 DEEP 
THREAD FOR MOUNTING 
TR IM PLATE 

CAT. NO .  SPK4 
kfY I NTERLOCK 
P R O V I S I ON 
( O P T I ONAL) 

2 .62 [66 . 7] --+�+�"' 

1------- 1 2 . 8 8  [327.0] ------\:---1 
h'---------- 18  25 [463 b]  -------l,---------1 

f------;'------------- 22.38 [5 6 8 . 5] -----\,-----------� 

PULL-O U T  PADLOCK 
FEATURE I S  T ANDARDI 

1. All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

CAT. NO. S P O I L  
DEFEAT ABLE 
DOOR I N TERLOCK 
I O P T I O NALI 

2 .50 [6 3 . 5] 

CAT. NO. SPPBCOVER 
PUSHBU TTON COVER 
( Q P T IONALl 

O P T I ONAL S H I ELD 
ORDER CAT. NO. TSLS4 

. 5 6  [ 14  3]  O IA  
( 3 6  PLACES)  
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Power Break® II 400D-Amp Front Connected 
NEAREST METAL � 

--1-- - --�r---1 1 50 [38. 1] 

68 

O P T I ONAL DOOR 
P O S I T I O NS 

F L U S H  
F R O N T  

K E Y  I NTERLOCK 
(CUS TOMER S U P P L I EDJ 

CAT. N O .  SPK4 
KEY I N TERLOCK 
P R O V I S I ON 
( O P T I O N A L )  

12  [3.1] 
R E F  

9.75 
[24 7.6] 

I. 3 6  [34. 7] -l-----+--o� 

3 . 10  [78.8] ___. ___ --I 

FACE O F  
BREAKER 

8.00 [203.2] 
S E E  N O T E  3 

1 .00 [25 .4] Dl A 
L I F T I N G  H O LES 
T Y P I CAL 

0 

0 

6. 10  054.8] 

1------ 1 1 .07  [28 1 .2] --------1 

1---------- 13 .  94 [3 54. 1] ------l 

1----------- 1 4 . 34 [364.2] -----l 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting. 

REMOVABLE 
TR I M  PLATE 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Power Break® II 2500-3000-Amp Drawout 

42.00 
Do66 . a] 

MIN. 
STACKING 

HE IGHT 

36 P T. SECONDARY 
DISCONNECT AUX. 
SWI TCH CONNECTIONS 
ONLY 

28.00 
[711.2] 
UN IT  

HE IGHT 

CHARGE/DISCHARGE 
INDICATOR 

CAT. NO. SPCOUNTER 
MECH. COUNTER 
(OPTI ONAL) 

f?t?cKf�2G8�Hw�ARE 

SPRI NG-CHARGE HANDLE 
6 CYCLES 90° TO CHARGE 

36 PT. SECONDARY D ISCONNECT 
ALL ACCESSORY CONNECTIONS 
EXCEPT AUX. SWI TCHES 

t8-32  FLATHEAD 
SCREW (4  PLACES) 

C.oF ---_/ 
PUSHBUTTONS ORAWOUT 

POSIT ION 
INDICATOR 

CAT. NO. SPK4 
KEY INTERLOCK 
PROVIS ION 
(OPTI ONAL} 

4X .56 04.3] D IA  
FOR BOTTOM 
MOUNTING 

TR IP  UNI T 
D I SPLAY AND 
KEYPAD 
RATING PLUG 

CAT. NO. 
SPPBCOVER 
PUSHBUTTON 
COVER 
(QPTI ONALl 

CAT. NO. SPOIL 
DEFEAT ABLE 
DOOR INTERLOCK 
(OPTI ONAL) 

PULL-OUT 
PADLOCK 
FEATURE 
{S TANDARD) 

7] 

FOR VER T I CALLY INTERCONNECTED 
MECHANICAL INTERLOCK 
SEE NOTE 4 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. 4.25 [1 08] minimum distance above substructure (8.00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x 1 6.00 

[228.6 x 406.4] due to arc chamber venting. 
4. Customer's location for drilling hole for horizontally or venically interconnected mechanical interlock. See bottom or side view. 
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-..J 
= 

HOLE FOR ACCESSORY 
W IR ING BOTH S IDES 

-- 20.62 [523.8] -- -,L---j 
. 12 

[3.0] 
REF 

1----+--+- 4 .5 1  [1 14 .4) 

r 18.00 [406.4) SEE HOlt 3 

BREAKER ROTATES 
103" 

ABOUT FRONT 
ROLLER 

OPT I ONAL DOOR 
POS I T IONS 

CONNECTED 

3.98 
001 .2) 

- � - -

0 

197C�� �� ��oN Lt: 
TEST POS IT ION 
2 .88 [73.21 1 3.24 [336 .3) --. 
01 $CONNECTED 
POS IT ION  16 . 12 [409.4) ---

t---- 13. 1 3  [333 .6) --. 

4 .50 
014 4) 

14.50 [368.3) 
W/S TANDARD RAILS 

w
1
�;H

3
oR�

9
,ii..\i�s 

FULLY WI THOR AWN 

FACE OF 
BREAKER 

.12 
[3.0) 
MIN 

LONG RAILS fSTANDARDI 
W ITH SUBSTRUCTURE 
SU I TABLE FOR FLUSH FRONT 
INS TALLATION. 

ORDER SHORT RAILS KI T 
CAT. NO. SPRAILS 
FOR OTHER DOOR POSI T ION. 

56 [14. 3) 0 1  A 4 HOLES 

-- - - - - - - -- - - --

REF 
o�:�J l 

����������---�� 
3.85 
[9 7 .7] 

I u � 0 
0 o o + o o o L � , 2, 0 I 0 [30.6) 

�--;g----+-- �, r r�g:l 0 fi � fi 0 13 94 0 it ilt tt Q [354 2
) 

cp 
I I  t I 5.oo [127.oJ --4 .?S  TYP 

[19 .0) 
THK COPPER 

" "l 

FOR HOR IZONTALLY INTERCONNECTEDi 
MECHANICAL INTERLOCK 

1 .25 (31. 7) OIA HOLE 
FOR BY-PASS 
SWI TCH WIR ING 

SEE NOTE 4 
1 .00 [25.4) O I A  CLEARANCE HOLE REQUIRED 
MIN IMUM IN  ANY COMPARTMENT D IV IDER OR 
SHEET METAL 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [mill imeters]. 
3. 4.25 [1 08] minimum distance above substructure (8 .00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x 

1 6  nn cr ' 
' y  406.4] due to arc chamber venting. 

'"r dril l ing hole for horizontally or vertically interconnected mechanical interlock. See bonom or side view. 
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Power Break® II 4000-Amp Drawout 

";I'> 
c--:> 
c: 
� c. 0 c 3 �  
ro "
...... _ {'...:' "' cr 
g o-

42.00 
oosl�.8] 

STACK I N G  
HE IGHT  

28 00 [71 1 .2] 
U N I T  H E IGHT 

II. OF -----1 
PUSHBUTTON$ 

4X .56  ( 14 3] 
FOR BOTTOM 
MOUN T I N G  

. 72 [18.4] 

CHARGE/DISCHARGE 
I ND I CATOR 

CAT. NO. SPCOUNTER 
MECH. COUNTER 
( O P T I ONAL) 

.50 02.8] SQUARE 
RACKING SHAFT 

SPRI NG-CHARGE HANDLE 
6 C Y CLES 90° TO CHARGE 

36 PT .  SECONDARY DI SCONNECT 
ALL ACCESSORY CONNECT IONS 
EXCEPT AUX.  S W I TCHES 

•8-32 FLATHEAD 
SCREW (4 PLACES! 

3 6  P T. 
I N TERMEDIATE 
TERMINAL 
BLOCK 

1 .38 [35.1] 

FOR VERTICALLY I N TERCONNECTED 
MECHANICAL I N TERLOCK 
SEE NOTE 4 

1 . 00 (25.4] O I A  CLEARANCE HOLE M I N I MUM 
IN MOU N T I NG SURFACE FOR .25" (6.4] DIA.  
THREADED ROO 

rt----+t----t+- 9.25 [234 .9] 
1---++---++---+-1---H---- 18  50 [4 69 .  9] 

BOTTOM MOUNTING HOLES 

1----- 19.97 [507.1] ------� 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [mil l imeters]. 
3. 4.25 [ 1 08] minimum distance above substructure (8.00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x 

1 6.00 [228.6 x 406.4] due to arc chamber venting. 
4. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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-..J r--.J 

r----- 2113 [536 7] ------f-----1 

6 .89  [175.0] 

r-- 16.00 [408.4] 
I SEE NOTE 3 l �1t�l l I � 

---. 
BREAKER ROTATES 

1 03''  � � � I �5 � D I A  
A B O U T  FRONT 

R O LLER � _ I  � � • I • 

O P T I ONAL DOOR 
P O S I T I O N S  

CONNECT[� 
P O S I T I O N  

1 . 9 7  [50.0] 
TEST P O S I T I O N  

2.88 [73.2] 
DI SCONNECTED 
POS I T I O N  

1 4 . 50 
W / S T ANDARD R A ILS 

- 1 1 .63 [29 5.4] 
W/SHO R T  R A I L S  

FULLY WI TDRAWN 

FACE OF 
BREAKER 

. 1 2  
[3. 0] 
MIN ORDER SHORT R A I LS KIT 

CAT.  NO SPRAILS 
FOR OTHER DOOR P O S I T I ON. 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 

• 0 

. 75 
[1 9. 0] 
THK COPPER 

3. 4.25 [ 1 08] minimum distance above substructure (8.00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x 
1 6.00 r?7R � x 406.4] due to arc chamber venting. 

4. r· " " for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 

0 • 

:£.�5 �to�. a� 

3.06 
[77. 7] 
----. 

3.24 
[82.4] 

L:' 
[1
.
7.8] 

r 
HEAT S I NKS 
TYP 

27.71 
[70 3.8] 

f ... 
ca 

CiJ 
I» 
::Ill:' 

® 
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Power Break® II 800-2000A Stationary Mechanical Interlock 

. 0 0  1 2  
[3 0 4  8] 

1 0 . 8 2  
[2 7 4 . 8] 

9. 75  
[24 7 6] 

II r 
f1 1 

H i 
rd :  

c I I  
I I  
I I  j !  
H i 

I I  

1\..1 1 
L 

J 

l 

r�:c1 \ � 
I SEE I iSH�E Ti 
I I 
I I 

I I 
I I 
I I � l _ _  j 

j 

L--- 8 . 3 0  [2' 0 . 8] 

1 1 . 1 9  [28 4 . 1] 

1 1 . 5 9  [29 4  3] 

[96 .8] 
r , . , _ 

1 r 1 

�[ � q� 
la E� 
re-

;:J_ 

�\J 
I ll  

- .25 
[6 .35] 
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Power Break® II 800-2000A Stationary Mechanical Interlock 

74 

------ 1 0.37 ---------1 
[253.5] 

5 .44 VERT ICAL 
[I 38 .2] C ON N E C T I O N  

' . 5 0  STROKE 

9. 12  HOR I Z O N TAL -----I 
[23 1 .5] C O N N E C T ION  

'.50 STR OKE 

1-------- 8 .50 -------1 
[2 1 5 . 9] 

2000A 

1------------ 1 7 .00 ------------! 
[43 1 .8] 

5 .00 
[1 52 .4] 

¢ .56 
[1 4.2] 
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Power Break® II 800-2000A Drawout Mechanical Interlock 

DO O R  

4 X  . 5 6  [ 1 4 . 3] 
F O R  B O T T O M  
M O U N T I N G 

�--- 1 3 . 1 2  [ 3 3 3 . 2] ----1 

r------- 2 0 . 24 [ 5 1 4 . 1 2] ----------i 

f-------- 1 8 . 50 [ 46 9  9] -------l 
B O T T O M  M O U N T I NG H O L E S  

r------- 1 9 . 9 7  [ 5 0 7 1] ----------i 

6 . 3 5  
0 6 1 . 4] 

1 0 . 3 2  
[26 2 . 2] 

1 . 1 9  
[3 0 . 2] 

F O R  V ER T I C A L L Y  I N TER CONNECTED 
MECH AN I C A L  I N T E R L O CK. 
S E E  NOTE 3 

I" [25] D I A  CLEAR ANCE H O LE M I N I MU M  
I N  MO U N T I N G S U R F AC E  F O R  . 2 5 '  [6 . 4] D I A. 
T H R EADED R O D  

1 . 1 3  
[28 .  7] 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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-...J en 

O P T I ONAL 
DOOR 
POS I T l  ONS 

FLUSH FR O N T  

f------- 1 7 . 7 5  [4 50.  9] ______ _, 

FOR H O R I ZONTALLY I N TERCONNEC TED 
MECH ANICAL I N TER L O CK. 
SEE NOTE 3 

I "  [25] D I A  CLEARANCE H O LE REQU I RED 
M I N I MUM IN  ANY COMPAR TMENT D I V I DER O R  
S H E E T  METAL 

1. All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
- r:1 1stnmar's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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CD 
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1 . 3 8  [3 4 8 . 9] -

[3 5 . 1] I CD 
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Power Break® II 2500-JOOOA Stationary Mechanical Interlock 

[84 .  3] r 3 . 3 2  

27. 94  [709 .  7] 

f" �  
I I 
I I 

I 
I 
(: ,  

r-----------.-------J_� 

9 . 38  [23 8 . 3] 

f-------------- 1 2. 25  _____________ ___, 
[3 1 1 . 2] 

t------- 1 2 . 6  5 ----------------------1 [32 1 . 3] 
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Power Break® II 250D-3000A Stationary Mechanical Interlock 

78  

1 5  66  VER T I CAL CONNECT I O N  
[39 7 . 7] ±. 5 0  S TROKE 

1 0 . 3 7  
[26 3 . 5] 

0 

0 

9 . 1 2  
[23 1 . 6] 

0 

0 

: I 

0 0 0 0 

0 0 

0 

--'--------+---+ -$-

� 5 . 0 0 -----4 
[1 27.0] 

f----------- 1 8 . 2 5  --------------1 
[4 6 3 . 5] 

2 . 0 9  
[5 3 . 1] 

7 00  
[1 77.8] 

�-f--- ¢ . 6 '  
fi' 

2.50 
[63 5] 

9 . 6 2  
[244 .4] 
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Power Break® II 2500-3000A Drawout Mechanical Interlock 

: :  : :  -ir------ . 1 4  [3 . 6] 
4X 56 [1 4 3] D I A  

-::::;:========·=!=-===-'--=----;,=- _CD 

jj_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ).!_ ..-""i'"lir-----,- g6��E� 1 DES - - - - - - - - - - - -�- - - - - - - - - - - -
6 .  35 F O R  B O TT O M  

MO U N T I N G  

1 . 1 2  
[284] 

R EF 

[1 6 1
.
4] 

8 00 9 . 75 
ll(5-

-

���-�

��j�����
«�

-

�

-

�

-
=
-
=
_

=

_

=

-[

=

2

�

0

..

.1.':_] " 

1' 1 . 3 8 [35 . 1] 

1. All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 

F O R  V E R T I C A L L Y  I N T E R C O NNEC TED 
MECH A N I CAL I N T E R L O C K  

S E E  N O T E  3 
1 .00 [25 . 4] D I A  C L E A R AN C E  H O L E  M I N I MU M  
I N  MO U N T I NG S U R F A C E  F O R  .25 " [6

.
4] D I A. 

THR EADED R O D  

3. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bonom or side view. 
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= 
= 

H O L E  FOR ACCE S S O R Y  
W I R I NG B O TH S I DES 

1------- 2 0 . 6 2  [52 3 . 8] -----+--1 

�� b _ Jf.lo' { I I - '-1 I \ � I o \ 

� i - -� 

1 � I 

I
l l  

I l l 

-Ht--+-¥:1�fB�-
!ri l 

H I 

I
I : \1 I 

11 C::l- -
I' I 

0 ld' I l l  
I l l  
I l l  
I l l  
"(W 1 
L L � 

-� - - - - _ l_ _ - - - -J 
0 

n H  [me) -� 
f------ 1 3 . 2 4  [3 3 6. 3] 

1------- 1 6 . 1 2  [4 0 9 . 4] 

1. All outline �· 
2. Dimension" 
3. Customer's loco, 

1-----f---11-- 4 .  5 1  0 1 4  . 4] 

. 5 6  0 4 . 3] D I A  
4 H O L E S  

7 .00 
0 7 7.8] 

1 s_o���--1-- - -

1 . 3 1 [3 3 . 4] 
7 .00 

I .  75 
[4 4 . 4] 

0 77 8] 

0 0 0 

0 
0 

FOR H O R I Z O N T A L L Y  I N TE R C O N N E C T E D  
MEC H AN I CAL I N TE R L O C K  
S E E  N O TE 3 

1 . 0 0  [25 . 4] D I A  CLEARANCE H O L E  R EQ U I RE D  
MI N I MU M  I N  A N Y  C O M P A R TME N T  D I V I DE R  O R  
S H E E T  METAL 

· ·�lly and electrically operated devices. 

� 
¢ 

0 0 

fl 
0 

0 
0 
0 
0 0 

. --l---H((&))--- - - --e-; 

1+----�+- 5 . 0 0  0 27 . 0] 

. 75 
0 9 . 0] 

T Y P  

T H K  C O P P ER 

0 

'rtically interconnected mechanical interlock. See bottom or side view. 

27.7 1  
[70 3 . 8] 

� � 
CD 
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... 
CD 
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Power Break® II 4000A Stationary Mechanical Interlock 

�-------------------------------------,----

3 3 . 1 2 
[84 1 . 3] 

r ,le'il -
(�------�-l--��--, 0 

i�  I� 
I I I I 

I
L 

-----!1 : 
I I 
I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 

I I 
I I 
I I 
I I 
I I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I I I I I I I I 
I I 
I I 
I I 
I I 

I\. : : 
I I I 
I I I 

"' '  

] 
0 

0 

] 
0 

i_---+4--------+----------------------- -----
1 1
.
0 7  ------------1 

[28 1 . 2] 

f------------ 1 3 . 9 4 --------------------1 
[3 54 . 1] 

1 4 . 34 
[364 . 3] 
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Power Break® II 4000A Stationary Mechanical Interlock 

82 

© 

1 8 . 5 9  V E R T I CAL CONNE C T I O N  
[4 72.2] ±. 5 0  STROKE 

1 0 . 3 7  
[26 3 . 5] 

0 0 0 

0 0 0 

0 0 0 

@ @@@ 

@ @ � @ 

1------ 5 . 0 0  --I 
0 2 7  0] 

0 0 0 

0 0 0 

0 0 0 

@@@ @ 

@ � @ @ 

1-- 2 . 6 2  J [66 .  7] 
3 .6 3  

[92 .2] 

© 

0 
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Power Break® II 4000A Drawout Mechanical Interlock 

4X .56  [14 . 3] 
FOR B O T T O M  
MO U N T I N G  

6 . 3 5  
[16 1 .4] 

F O R  VER T I CALLY I N TERCONNECTED 
MECH A N I CAL I N TERLOCK 
S E E  NOTE 3 

1 . 00 [25 . 4] D I A  CLEARANCE HOLE M I N I MU M  
I N  MOUN T I NG S U RFACE F O R  . 25" [6 . 4] D I A .  
T H R EADED R O D  

1+-----+-l-----+-+-- 9 .  25  [234 .  9] 
�----1--+---+-+----++---H--- 1 8 .  50 [4 69.  9] 

B O T TOM MOU N T I NG H OLES 

�---- 19. 97 [50 7.1 ]  _____ ___, 

1 .  All outline dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets are in [millimeters]. 
3. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 

83 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



= -"'" 

HOLE FOR AC CESSORY 
W I R I NG B O TH S I DES 

�------ 2 1 . 1 3  [5 3 6 .  7) -----1-----1 1 1 . 0 2  
�� . S 6 [1 4 . 3] D I A  

- - - - - .0 -1 • 
I I I 
ll' '  �a:� 
I 
I 
I I 

[25 .8] 
4 HOLES 

3 . 0 0  
[76 2] 

b «� I '1+-IA:-f.F.H----1 

j, . �u� t1 � I 
Il l  I •t:!_ _  I J - - "-- - - - 0 

_ _ _ _  j_ st 
l [1 2 7 0) 

I 1 1-1 1 I I 

LL 2 .so 
[6 3 . 5) 

1 . 0 0  
[25 4) 

1------ 1 6 . 1 2  [4 0 9  . 4] ----+......:--=- FOR HOR I ZON TALLY I NTERCONNECTED 
MECHANICAL I NTERLOCK 
SEE NOTE 3 

1 . 0 0  [25 . 4) D I A  CLEARANCE HOLE  REQU IRED  
M I N I MUM I N  ANY  COMPARTMENT D I V I DE R  OR  
S H EET METAL 

1. All outline dimensions are the s�r manually and electrically operated devices. 
2. Dimensions in b rackets are in [millime Lio�·.cl. 

!--------- I 0. 3 7 ___ 
[26 3 . 5] 

9 . 1 2  HORIZONTAL 
[23 1 . 6] CONNEC T I O N  f-

±. 50 S TR O KE 

I � 
0 0 

. 0 • • 0 

. 

fY . . �\. cp • 0 

tt----+ 5 . 0 0  [1 2 7  0) - TYP . 75 
[19 0) 
THK COPPER 

3. Customer's location for drilling hnlo ' �tally or vertically interconnected mechanical interlock. See bottom or side view. 

3 .06  �7) 

3 .24 
[82.4) 

I 
. 70 

[1 7 .8) 

r 
1 3 . 94 

[35 4 . 2] 

HEAT S I NKS 
TYP 

27. 71 
[70 3 . 8] 

d' 
:e 
CD 
... 

ca 

; = =-=-
@ --

� 
= � 
Cll ... = � = -
:s: CD C") == 
= c:;· 
� -
= 
-
CD ... 6" C") =-=-
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Power Break® II Information, 2500A4000A Frames f 'WR I TE ON" S P ACES FOR SWI TCH BOARD 

I 

CIRCU I T  I DENT I F I CA T I ON 

AUXILIARY SWITCH INlERNAL WIRE HARNESS ��i"NAL Rod�··· 51'1' COLOR CODES: COLORS 8roWfi-WIIile "8' SIGgc 1 ���"'0,�' ..., ,, co""" 1 R = R ED P = P U R P LE I W= WH I T E G = G R EEN :-:����i:'����- c6oo;c!,:,�11: Y = Y ELLOW B = B L A C K  
nede4 IOf'l • .  Do not apply W MF  . ..f25Y.OC N B R OWN L BLUE hilh nil,.. hi.,.. '"'"otl< "111'.-ZlOV.DC ) 1

1 

= = 

--------���-A------� � 
19 AUX. II 'A' I AUX. 12 'A' / I I 

18  ELECT. OPER.+ 36 ELECT. OPER.-

20 AUX. II 'B' 2 AUX. 12 '8' 

21 AUX II COM 3 AUX. 12 COM 

22 AUX. 9 'A' 4 AUX. 10 'A' 

23 AUX. 9 'B' 5 AUX 10 'B' 

24 AUX. 9 COM 6 AUX. 10 CON 

25 AUX. 7 'A' 7 AUX. 8 'A' 

26 AUX. 7 'B' 8 AUX. 8 'B' 

27 AUX. 7 COM 9 AUX. 8 COM 

28 AUX. 5 'A' 10 AUX. 6 'A' 

29 AUX. 5 'B' II AUX 6 'B' 

30 AUX. 5 COM 12 AUX. 6 COM 

31 AUX. 3 'A' 13 AUX. 4 'A' 

IX. 3 'B' 14 AUX. 4 1l' . 
- <>" , ,_"to'c---+----• ' " '\. �o0 . 3 COM 15 AUX. 4 COM 

z�o, ·":��-+���--� \."c,c;' I 'A' 16 AUX. 2 'A' 

/ ---:-----1C::-----tl 
35 AUX. I '8' 17 AUX. 2 '8' 

36 AUX. I COM 18 AUX. 2 COM 

FAR • 
ROW 

NEAR• 
ROW 

L E F T  S I D E 
TER MINAL BLOCK LABEL 

Block "A" 

" � B 

17 RMT. CHG. t' 
w 

35 RMT. CHG. • 
L 

16 RI!T. CLS + 
y 

34 RMT. CLS
N 

15 B.A. ONLY COM 33 CHG. IND. 
y G 

14 B.A. ONLY N.O. 32 SHUNT TRIP 
N B 

13 B.A. ONLY N.C. 31 SHUNT TRIP 
p B 

12 B.A. LOCKOUT COM 30 U.V.R. 
W L 

I B.A. LOCKOUT N.O. 29 U. V.R. 
R L 

10 B.A. LOCKOUT N.C. 28 
8 

9 27 

8 26 ZSI INPUT
w 

7 COMET- 25 ZSI INPUT+ 
G G 

6 CO ��MET> 24 ZSI OUTPUT-
y w 

5 C ¢ VOLTS 23 ZSI OUTPUT+ 
R R 

4 B ¢ VOLTS 22 0/0 SWITCH 
w w 

3 A ¢ VOLTS 21 D/0 SWITCH 
L L 

2 24VOL TS DC- 20 * TAP 
8 B 

I 24VOLTS DC+ 19 * COM. 
R W 

NEAR• 
ROW 

FAR• 
R O W  

R I G H T  S I D E 
T E R M I NAL BLOCK LABEL 

Block "B" 
Wire Chart 

* Screw terminal position relative to front of circuit breakBr 
Note: Wire range # 1 8  thru # 1 2  solid or stranded copper wire. Torque: 91b-in. 

0 0 

0 
SECONDARY DISCONNECT PLUG !DEDIC A TED POSHlONSI 

L E F T  S I D E R I G H T S I D E 
NOTE• ALL WIRES ON LEF T = AUX. SWI TCH WIRES. 

ALL WI RES ON R I G H T  = ALL O THER WIR ING. 
•' S CORRESP OND TO WIRE CHAR T 
IE. •31 .  32 R I GH T  " S H U N T  TR I P  
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Power Break® II Information, 2500A-4000A Frames 

86 

FRAME 
RATING 

2500A 

3000A 

4000A 

2500A 

-

3000A 
-

4000A 

.75 09 .0] DIA 
MARKED 'D' 

.66 06.8] D IA  
MARKED "E" 

12.00 
[3 04.8] 

7.00 
077.8] 

DOOR 
VENTS 
IREFI 

WEIGHT 
BREAKER TYPE 

BREAKER 
sug::.:cu�RE 

BACK CONNECTED 167 LBS [76KG] • 
FAONT CONNECTED 178 LBS (81KG] • 

BACK CONNECTED 216 LBS (98. 3KG] • N/A 

FRONT CONNECTED 179 LBS (81.4KG] • 

FRONT CONNECTED 320 LBS 045.6KG] • 

232 LBS [105. 6KG] • Ill LBS (5 0 . 5KG] 

DRAWOUT 
MOUNTED 

233 LBS [IOGKG] • Ill LBS [5 0 . 5 KG] 

295 LBS (1 34 . 2KG] • 167  LBS [76KG] 

N/A = NOT APPLI CABLE 
• ADD 9 LBS (4.1KG] 
FOR ELECTRICAL OPERATOR 

RECOIIIIENOEO DOOR CUT-OUT 
FOR 2500. 3000 8o 4000A FRAME SIZE 

CIRCUIT BREAKERS 

MINIMUM MINIMUM DOOR 
COMPARTMENT VENT1LAT10N 

'IOLUIIE 

[z �k
9
2gocuc�

N
cMJ 

160 SO. IN.[I , 0 3 2  SO.Cf.4j TOTAL 
80 SQ.IN. (516 SO.CM] TOP 

80 SO.IN.[516 SQ.CM] BOTTOM 
270 SQ. IN.(I, 742 SQ.O.t) TOTAL 20.832 CU. IN .  

(3 4 1 ,  3 7 5  CU CM] 135  SQ.  IN. (8 71  SO.CM] TOP 
135 SQ.IN.[87t SQ.CM] BOTTOM 

25 , 143  CU . IN .  270 SQ. IN.(I, 7 4 2  SO.CM] TOTAL 

[4 1 2 ,  0 2 0  CU CM] 135 SQ. IN. [8 71  SO.CM] TOP 
135 SO.IN.[871 SO.CM] BOTTOM 

246 SO.IN.(I, 5 8 7  SO.O�] TOTAL 
10.991 CU. IN. 123 SO.IN. (79 3 . 5  50.0.4] TOP 

[1 8 0 , 108  CU.CM] 123 SO.IN.[7 9 3 . 5  SO.CM] BOTTOM 

246 SO.IN.(I, 587 SO.CM] TOTAL 10 ,991  CU. IN.  
[1 80 , 1 0 8  CU.CM] 123 SQ. IN. [7 9 3 . 5  SQ.CM] TOP 

123 SO.IN.(79 3 . 5  SO.CM] BOTTOM 

15 , 138 CU. I N. 246 SO.IN.[I, 5 8 7  SO.CM] TOTAL 
[2 4 8 , 0 7 4  CU.CM] 123 SO. IN. (79 3 . 5  SQ.CM] TOP 

123 SO.IN.[7 9 3 . 5  SO.CM] BOTTOM 

TABLE  1 

1 .  Dimensions in brackets are [metric]. 

STANDARD ODOR CUT-OUT 10 I 14 I . 3 4  
[2 5 4 ]  [3 5 6 ]  [8 . 6 ]  

TR IM PLATE J 
REQU IRED 

2 . 1 7 
[5 5 . 1 ] 

10 1 4  3 . 8 4  
[2 5 4 ]  [3 5 6 ]  [9 7 .  5 ]  

T R I M  PLATE 
REQU IRED 

I I 

2. Busbars or cables should be sized per UL89 1 dead-front switchboards standard. 
3. "0" Dia. = 4000 Amp front connected breaker mounting holes. 
4. T' Dia. = 2500A and 3000A front connected breaker mounting holes. 
5. T' Dia. = 2500A and 3000A back connected breaker mounting inserts. 

OPTIONAL DOOR 
CUT-OUT 

A 9 .83 I I 1 3 . 3 8  I .f 
[2 4 9 . 7 ]  [3 3 9 . 9 ]  r 

FLUSH FRONT 
NON - H I NGED 

CONS TRUCl 
TRIM P LATiO.. 

BE OMI TTEu 
c57�.2o �  

9 . 8 3  1 3. 38 3. 755 
[2 4 9 .  7 ]  [3 3 9 .  9 ]  [95. 3 8 ]  

FLUSH FRONT OR 
NON-H I NGED DOOR 

CONSTRUCTION-
TRIM PLATE MAY 1E OMI TTEr 
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= __, 

-I 

��"' ��· � ·'"'1J''Il "� 'P 
3/8-16 X 1.00 LG. BOLT 
CONICAL SPRING WASHER 

.44 REF 
[11.0 

BACK OF BREAKER 
POWER BREAK I I  

BREAKER 

4.50 REF 4.50 REF ------! 
(114.3} (114.3] 

HORIZONTAL 

CAT. NO. . .. 
SP08FCA 

O��a + ;��-.:.0s1 
SPOSFCC 

ti.7s53 ±i��1 

BREAKER l ,\7, •• 
4.50 REF ----+----
(114.3] 4.50 REF ------1 

(114.3) 

-.-----
1.505 REF 
[38.23] J·l 

2.38 
['j.<t,�l 

L.------------'';;--� ____j_ 

3X � .56 REF 
[14.3] 

VERll CAL 

1 _  T-studs may be mounted to either the line or l oad straps, and oriented horizontally or vertically as shown_ 
2_ Dimensions in brackets are in [mill imeters]_ 

"'CC 
Cl :e = ... 
= ... = 1:» ;:!;" @ 
--
co 
= 
= 

REF )> 
3 "CCI 
-:-4 
Cl) -
c REF =-
en 
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= = 

1/2-13 X 1.50 LG. BOLT 
CONICAL SPRING WASHER 

�d· 
POWER BREAk I I 

BACk OF BREAKER -------' 

HORIZONTAL 

(114 3) REF -----j 

BREAKER 

,.50 REF -------1 [ 139.6] r- ;.� .. .. ,,tl� .. .. , 
� 

1 .  T-studs may be mounted to e' 
2. Dimensions in brackets are ' 

VERTI CAL 

' line o r  load straps, and  oriented horizontally or vertically as  shown. 
l 

""D 
Cl � 
CD ... 
ca ... 
CD 
I» 
=-=-

@ ---
c:n 

REF = 
= 
"-' 
= 
= 
= 
> 
3 "C 

REF "':"' en -
= 
=-
en 
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= CD 

SPS25 FCC 

r 3 / B - 1 6  BOLT 

, . 750 [1 9 . 0 5] 

I:: : l ! 1=f 
POWER BR EAK I I  
2 5 0 0 - 3 0 0 0 A  FRAME 
FRONT CONNECTED 
C I R CU I T  B R E AKER 

BACK OF B R E AKER 

BREAKE R  

SPS20FCA , ' OF T-STUD 

H O R I Z O N TAL 

B R EAKER 

SPS25FCC �. SPS20FCA � OF T-STUD 

\," "' " "" 4 PLACES 

1 
* I 
3 . 25 [82 5] 

l 

* D IMEN S I O N S  A P P L Y  TO S PS20FCA 
AND S P S25FCC  

I 
o oo O n o]� o oo Oeo oJ -

i>· I '-- � 

VE R TI C AL 

NOTE:  DUE TO P O TE N T I ALLY SHORT P H A S E  TO P H A S E  
CLEAR ANCE S P S30FCC I S  N O T  RECOMMENDED 
FOR H O R I ZONTAL INSTALL A T I O N  

1 .7] 

50 [1 2 . 7] D I A  
TYP ICAL 

25 [6 3]k = 

r .25  [6 . 3] 

SPS30FCC 

2 00 [5 0 . 8] +--1----1-

1 001[25 4] ] 1 

l1 

� 
� 

� 

4 .00

L

0 "' :]
00 [>0 0] I I  � I I =<\ I 

4 4 [1 1 . 1]  D I A  4 P L ACES  

I r-

� 

-a 
= :e 
CD 
... 

1:11:1 
... 
CD 
I» 
� 

® 

N = = 
�= 
N 
U"' = 

�= 
� = = 

� 
3 "C 
-:-1 en -
= 
c. 
en 
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Power Break® II 4000-Amp T-Studs 

90 

SP540LFCC IOP110NAL LONG T-SlUDSJ 

I 

/ I 1 2 . 75 [323.aJ 

56 [14 � D I A __/ I ! 4 PLAC s 

1----�------ll "'['" I 
0 

V I E W  S H O W N  

W I T H O U T  L I N E  S H I E L D  

A S S E M B L Y  

SPS40FCC 

I 
161 j II 

d 

r- -

.� 
I 
I 

-

25 [6 3] TYP ICAL 

25 [5 3] T Y P I CAL 

I 
3.38 [85 7] 

��SPS40LFCC 

I SPS40FCC 
I I 

- - f--

Il l t9 � 
REF. L I NE SH IELD ASSEMBLY 

E N D  VI EW OF C I R CU I T  B R E AK E R  

1 .  SPS40FCC may be used on all poles or a lternated with SPS40LFCC as shown. 

I 

0 

SPS40FCC 

56 [1 4  3] DIA 4 PLACES 

V I E W  S H O WN 

W I T H O U T  L I N E  S H I E L D  

A S S E M B L Y  

u 
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CD 

SPS25BCC 

POWER BREAK I I  
2500A FRAME 
BACK CONNECTED 
C I R CU I T  B R EAKER 

F" ;;:;. 
, .75o 0 9.osJ 

I '=t  

BACK OF BREAKER 

4 4  01 . 1] D I A  
4 PLACES 

SPS25BCC 

/ BREAKER 

I OF T-STUD ' 

H O R I Z O N TA L  

BREAKER 

I OF T-S TUD 

I 

VE R TI C AL 

5] t [  ' 
L 782 09 8 6] 

4. 78 021 .4] 

2.00 [50 . 8] 2 .28 [5 7.9] 

3/8-16 TAP P ED HOLE 
T Y P I CAL 

SPS20BCA .44 Ou] D I A  
4 PLACES 

� :e 
CD ... 
CICJ ... 
CD 
&:» 
� @ 

N 
= 
= :e 
U'1 
= 

� 
3 "'C 
-;-1 
C/) -
= 
=-

.en 

CICJ 
&:» 
� 
� 
C"') 
Cl 
= 
= 
CD 
� -
CD 
=-
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CD 1'0 

.50 ---1--t 
[12.71 1 1 

1---------- zx a.ze 
(210.3] 

GE CAT. NO. TPLUG108 OR. 
ANDERSON NO. VCEL-07,-12HI OR 
EQUIVALENT (NOT SUPPLIED WITH 
TPLUGA08 tO Tl  

1------- 2X 6 15 
[1>6-2] 

1 .  Dimensions in brackets are in [mill imeters]. 

I "I 2X 1 300 

i__ I 
[ 33.02] 

++ � 

4.50 REF -----t----
(114.3] 

4.50 REF -----1 
[114.3] 

REF: TPLUGI08 WIRE RANGE 
EOUALS 3/0 TO 800 KCWIL 

800A POWER BREAK 
OR POWER BREAK I I  
CIRCUIT BREAkER 
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Power Break® II TPLUGA 16 On 1600 Amps 

r 
7.50 

[190.5] 

7.50 
[190.5] 

0 0 

BACK OF 
BREAKER 

T-STUDS ACCEPT UP TO S I X  LUGS' 
GE CAT. NO. TPLUGI08 OR. 
ANDERSON NO. VCEL-075-12HI OR. 
EQUIVALENT (NOT SUPPLIED W I TH TPLUGAI6 K ITI 

SP20FCA 
13 SUPPL IED 

7_50 WITH TPLUGAI61 
[ 190.5] 

15.62 [396. 91 POWER BREAK "TP" . . . .  "THP" . . .  
1 1 .88 1 3 01.8] POWER BREAK I I  "SSF" . . . .  "SHF" . .  
BETWEEN LINE 6 LOAD STRAP HOLES. REF 

1/2-13 X 1.25"LONG BOLTS 

CONICAL SPR I NG WASHER 

l 
7.50 

[190.5] 

t 

1 .  TPLUGA 1 6  kit fits on line or load side of ai i 1 6DDA Power Break or Power Break II circuit breakers. 
2 . Dimensions in brackets are in [millimeters]. 
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CD 
_.,. 

3.00 
[ 76.2] 

. 75 [ 19.1] 

F 

7.50 • 1 . 7.50 f=ll [ 190.6] [ 190.6] .r----. .r----. ,---h .r-----. ,- - -h 
I I I 

I I  
I I 

I I  I I  I I 
II 

LN �K �t� �t A� �r 
\ � \  i "'" i  / �  / 4 \ � \ 1 � 1  , � , y \ \ 1 1 I I 

\ � \ : � : / � / ..!. 
\ � \ 1 � 1 / � / -{+ 

7.00 [ 177.8] 
4.50 [1 14 .3] 

4.50 [1 14 .3] 
7.00 [1 77.8] 

1 .  TPLUGA 1 6  kit fits on l ine or load side of a11 1 600A Power Break or Power B reak I I  circuit breakers. 
2. Dimensions in brackets are in [mill imeters]. 

' 
' 

' 

.75 
[ 19.1] 

� � ... 
ca 
... 
CD 
I» ;:II;" 

® 

""""i 
""'C r
c: 
C') )> -
en 
0 
= -
en = = 
)> 
3 

"C 
(n 
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Power Break® II SPLUGA20 On 2000 Amps 

r 
7.50 

[ 190 .5] 

7.50 
[190.5] 

0 0 

BACK OF 
BREAKER 

T-STUDS ACCEPT UP TO S I X  LUGS' 
GE CAT. NO. TPLUGI08 OR. 
ANDERSON NO. VCEL-075-12HI OR. 
EQUI VALENT INOT SUPPLIED WITH SPLUGA20 KI TJ 

7.50 
[ 190.5] 

1 1 .88 [ 301 .81 POWER BREAK I I  "SSF" . . . .  "SHF" . . .  
BETWEEN LINE a LOAD STRAP HOLES. REF 

1/2-13 X 1.25 BOLTS 

CONICAL S PR I NG WASHER 

1 
7.50 

[190.5] 

1 

1 .  SPLUGA20 kit fits on line or load side of a l l  2000A Power Break I I  circuit breakers. Does not fit on original Power Break 2000A circuit breaker. 
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Power Break® II Lug Kits For 2500A Frame 
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OF CONNECTOR - - - - - - - - - - -- --- -
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1 1 1 1 1 1 1 1  
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TSLUG25 

O F  CONNE C T O R  I " C0'"""" 
END VI E W  OF C I RCU I T  BR EAKER 

1 .  Lug kit contains complete 3 pole line o r  load connection. 

2. SPS20BCA and SPS25BCC back connected studs for use with back connected Power Break I I  circuit breakers. 

3. SPS2DFCA and SPS25FCC front connected studs for use with front connected Power Break I I circuit breakers. 

� T-�J¥DS SPS25FC I NC L U DED 
W I TH 

LUG K I T  

MAX.  L U G  S C R E W  
E X T EN S I O N  T Y P .  
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Power Break® II Lug Kits For 2500A Frame 

98 

" C "  Q T Y  
O F  ¢ . 5 6  
H O L E S  

" B '  Q T Y  O F  
LUGS P ER P O L E  
( S E E  NOTE:  A l  

CAT. NO. 

TS LUGOS 

TSL UG1 2 

TSLUGI6 

TS LUG20 

TSLUG25 

Note A: 

I 
I"T""T'o I'T""T> I �-'=i_ .):.'-'� r - --=- - - - - =- - -4  I L ,. - - - - - - - - - - r -, 1- - - - - - - - - -!  I I r - - -, I ' - - .... - - - -

1 f- - --l I I I ,;:,, ,;:,, I I I , ..... , ''"'"' I I t-;:.  ..:: -i I I L.-J.-.J I 

0 0 
1--------i-----+-- 4 .  0 0 

0 0 

I O F  CONNECTOR I �"A'� 
AMPS ' A' ' B' ·c· USE WITH CONNE CTOR CAT.  

8 0 0  4 . 00 3 2 
SPS20BCA 

1 2 0 0  4 . 0 0  4 2 ( S EE NOTE' B l  
8 

1600 4 . 5 0  5 3 SPS20FCA 
(SEE NOTE' Cl  

2000 4 . 5 0  6 3 

2500 6 . 2 5  7 4 
S P S25BCC ! S E E  NOTE' Bl 

8 
S P S 25FCC ( S E E  NOTE' C l  

Lug kit contains complete 3 pole line or  load connection. 

Note B: 

NO. 

SPS20BCA and SPS25BCC back connected studs for use with back connected Power Break I I  circuit breakers. 

Note C: 
SPS20FCA and SPS25FCC front connected studs for use with front connected Power Break I I circuit breakers. www . 
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Power Break® II Lug Kits For 3000-4000A Frames 

I 
I 

I 
I 

I I j 
C,, .. J J 

I t O F  C O N N E C T O R  

I 'A'  I 
I 

j I I  I 

�-[" ' "� I 
i OF C O N N E C T O R  

END V I E W OF C I R C U I T  B R E AKER 

Note A: 
3000 Amp back connected circuit breaker has non-removable integral connectors. 

Note B: 
Lug kit contains complete 3 pole line or load connection as shown. 

Note C: 
SPS30FCC and SPS40FCC front connected studs for use with front connected Power Break II circuit breakers. 
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Power Break® II Lug Kits For 3000-4000A Frames 

1 00  

" D '  O T Y .  OF P E R  S TR AP 

" C "  Q T Y  OF  
L U G S  P E R  P O L E  ( S E E  N O T E: B )  

, ---1 
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,.L - - - -
1 

, - - - - - - - - - - - - - - - - - - - �  
I I 
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I I 
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L �---_-_-_-_--:__-_--:__-_-_-_-_-_-_-_-_-i �l 
-----'-=:=�-----....,__-
0 0 

1-------------+--- ' E " 

0 0 

1--------- " B "  --------l 

CAT.  N O .  A MP S  ' A '  ' B "  · c ·  "D"  " E "  " F " U S E  W I T H  C O N N E C T O R  C A T .  

TSLUG30 3 0 0 0  7 . 5 0  7 . 5 0  9 5 4 . 0 0  5 . 3 1  S P S 30FCC 
(SEE NOTES A S. Cl 

T S L U G 4 0  4 0 0 0  7 . 9 4  9 . 0 0  I I  6 6 . 0 0  6 . 75 S P S 4 0 F C C  ( S E E  NOTE• C) 

Note A: 
3000 Amp back connected circuit breaker has non-removable integral connectors. 

Note B: 
Lug kit contains complete 3 pole line or load connection as shown. 

Note C: 

N O .  

SPS30FCC and SPS40FCC front connected studs lor use with front connected Power Break I I  circuit breakers. www . 
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A � i!lm!!l 
TOP 
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L-B-F[ 
FRONT 

Part  GE Xfmr.  Vo l  iage Ref 6 0 H z  
Cat .  N o .  k V A  

P I  9 T58K0042 480V . 0 5 0  
P 2  9 T58K0 0 6 2  6 0 0 V  .087  

2 . 5
1 

� :1�1l,1�tPo, 
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2 . 5  4 T Y P I C AL 

4 -$-
S U GGES TED MO U N T I NG F O O TP R I N TS 

FOR B O TH T R A N S F O R MER S 

SIDE 

Approx .  Maximum Envelope Mount ing 
We1 ght Depth Width Height  Dep t h  Wi d th  S lo t  
( l bs . )  A l B c E F G 
2 . 6  3 . 9 7  3 .29  2 . 79 2 . 16  2 . 5 0  1 . 2 1 9  ' . 7 5 0  
3 . 4  4 . 4 7  3 . 2 9:J 2 .79 2 . 66_1 2 . 5 0 j. 2 1 9  ' . 750 
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Power Break® II Enclosure, BOOA Frame 

0 .8 1 
DETA I L  A 

53 . 50 

1--------- 28 . 9 9 --------1 

L- 25 
�� - � � 1 4 . 2 5 

:= -�=-. _=_==2==9 .so==--=-�_c-�= 
�:;;;:;;JEI'l-t, 1 

' \  

113751 

( {\ � '-� 
8 �SEE DETA I L  A 

r � 1 0 . 5 0 e 

-.-+-- '---�_______j J 0 

21 . 5 2 
e 

��-V) V -=!J '---+--�-12-.00 �--=-�12.-00 
1------ 1 4 . 7 5 

102 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Power Break® II Enclosure, BOOA Frame 

2 00 
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Power Break® II Enclosure, 1600A And 2000A Frames 

DETAIL  A 
T Y P I CAL 

¢ 81  

.62 

f 

8.00 

38.49 

39.00 

1\ 

rl3 75l 

l 25 "1]' B� 1 . 1 2  

---... 
!\ 

"-� '� � SEE DETA I L  A 
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Power Break® II Enclosure, 1600A And 2000A Frames 

f-- 7 s o -

01 . 25  5l r2 0 1 1 2.00 
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Table 106.1 - Outline Drawings - Circuit Breakers 

Frame Stationary Breaker Drawout Breaker 
Rating Outline Drawing Outline Drawing 
(amps) GEM 3025 GEM 3025 

BOO SH1, 5, 6, 14 SH3 ,  5 ,  6, 15  
1 600 SH2 ,  5 ,  6, 14 SH4, 5 ,  6, 15  
2000 SH2, 5, 6, 14 SH4, 5, 6, 1 5  
2500 SH6, 7, 9, 13, 1 6  SH6, 1 1. 1 3 ,  1 9  
3000 SH6, 7, 10 ,  13 ,  1 6  SH6, 1 1, 13 ,  1 9  
4000 SH6, B ,  13, 1 7  SH6, 1 2, 13 ,  1 B  

Table 106.2 
Outline Drawings - T-Studs For Stationary Breakers 

Max. T-Stud Catalog Number Outline 
Frame Amp Front Back Drawing 
Size Rating Connected Connected GEM 3027 
BOD BOD SPDBFCA. SPOBFCC - SH 1 
1 600 1 600 SP20FCA, SP20FCC - SH2 
2000 2000 SP20FCA, SP20FCC - SH2 

2000 SPS20FCA - SH3 
2500 2000 SPS20BCA SH5 

2500 SPS25FCC SH3 
2500 SPS25BCC SH5 

3000 3000 SPS30FCC 
Suppl ied as 

SH3 standard-
not removable 

4000 4000 
SPS40FCC, 

SH4 SPS40LFCC 
-

Table 106.4 - Outline Drawings - Neutral Sensors For 
Power+TM, MicroVersaTrip PlusTM And 
MicroVersaTrip PMTM Umts 

Breaker Sensor Catalog Outline 
Frame RatingCD Number Drawing 
Amps (amps) Number 

200 TSVG302 
400/200 TSVG304A 

BOO 600/300° TSVG306A 
800/400 TSVG308A 
800/400° TSVGBOBA 

1 600 1 000/500 TSVG81 0A 
1 200/600° TSVG812A 
1 600/ 1 000 TSVG8 16A 

2000 2000/ 1 000 TSVG820A 139C501 6  SH 1 
800/400° TSVGBOBA 
1 000/500 TSVG810A 
1200/6000 TSVG812A 

2500/ 1 600/ 10000 TSVG8 16A 
3000 2000/ 1 200 TSVG820A 

2500/ 1800 TSVG825A 
300012400 TSVG830A 

4000 4000/3000 TSVG940A 139C50 16  SH2 
CD Match neutral current sensor rating ( o r  t ap  settrng) to  crrcun breaker sensor ratrng. 
CV For use with multip le-source ground-fault protection schemes. Rating does not match 

Micro Versa Tr"rp· Trip Unit frame sensor. 

Table 106.5 - Outline Drawings 
Lug Adapter Kits For Stationary Breakers 

Maximum Adapter Kit Outline Drawing 
Ampere Rating Catalog Number GEM 3026 

BOO A TPLUGAOB SH 1 
1 600 A TPLUGA 1 6  SH2 
2000 A SPLUGA20 SH3 

Table 106.3 - Outline Drawings - Lug Kits For Stationary Breakers 

Frame Maximum Lug Kit Outline Drawing 
Size Ampere Rating Catalog Number GEM 3026 

BOO TSLUGOB SH4 
1 200 TSLUG 1 2  SH4 

3000 
1 600 TSLUG 1 6  SH4 
2000 TSLUG20 SH4 
2500 TSLUG25 SH4 
3000 TSLUG30 SH5 

4000 4000 TSLUG40 SH5 
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Table TOZT - Outline Drawings - Enclosures 

Enclosure Frame Lugs Lugs Wire Range Outline Drawing 
Catalog Number Rating Per Pole {kcmil, CU/AL) GEM 3133 

SPBOBW BOO A 6 #2-600 or (2) # 1/0-250 SH 1 
SPB 1 6W 1 600 A 1 2  #3/0-BOO SH2 
SPB20W 2000 A 14  #3/0-BOO SH2 

Table 10l2 - Weight And Space Requirements 
Weight Minimum 

Frame Breaker Drawout Compartment Minimum Door 
Rating Type Breaker Substructure Volume Ventilation 

BOO A 7 1  Lbs.* None (32.3 Kg) 

Stationad 3447 Cu. l n .  60 .0  Sq .  ln .  (3B7.1 Sq .  Cm)  Total 
30.0 Sq. ln. ( 1 93 .5 Sq. Cm) Top 1 600 A Mounte 79 Lbs.* N/A (56.4B6 Cu. Cm) 30.0 Sq. ln . ( 1 93 .5 Sq. Cm) Bottom 

(35.9 Kg) B6.4 Sq. ln .  (557.4 Sq. Cm) Total 
2000 A 43.2 Sq. l n .  (27B .7 Sq. Cm) Top 

43.2 Sq. ln .  (27B.7 Sq. Cm) Bottom 

BOO A 
1 06 Lbs.* 54 1bs. 

37BO Cu. ln . None (4B.2 Kg) (24.5 Kg) 

1 600 A Drawout (6 1.943 Cu. Cm) 
None 

Mounted 1 25 Lbs. 6B lbs. 34.2 Sq. ln .  (220.6 Sq. Cm) Total 
(56 .B Kg) (30.9 Kg ) 5670 Cu. ln . 

2000 A (92.9 1 5  Cu. Cm) 29.5 Sq. ln .  ( 1 90.3 Sq. Cm) Top 
4.66 Sq. ln . (30.0 Sq. Cm) Bottom 

Back Connected 1 6 7  Lbs. (76 Kg)* 1 3,950 Cu. l n .  1 60 Sq .  l n .  ( 1 032 Sq .  Cm)  Total 
2500 A 

(22B.600 Cu. Cm) 
BO Sq. ln .  ( 5 1 6  Sq. Cm) Top 

Front Connected 1 7 8  Lbs. (81 Kg)* BO Sq. l n .  ( 5 1 6  Sq. Cm) Bottom 
Back Connected 2 1 6  Lbs. (98.3 Kg )* 

N/A 20.832 Cu. l n .  270 Sq .  l n .  ( 1 742 Sq .  Cm)  Total 
3000 A 1 35  Sq. ln . (87 1  Sq. Cm) Top 

Front Connected 1 7 9  Lbs. ( B1.4 Kg)* (341.375 Cu. Cm) 135 Sq. ln . (B71 Sq. Cm) Bottom 

25,143 Cu. l n .  270 Sq .  ln .  ( 1 742 Sq .  Cm)  Total 
4000 A Front Connected 320 Lbs. ( 145.6 Kg)* 135  Sq. l n .  (B7 1  Sq. Cm) Top 

(41 2,020 Cu. Cm) 135 Sq. ln. (B7 1  Sq. Cm) Bottom 

1 0,991 Cu. ln .  246 Sq .  ln . ( 1 5B7 Sq .  Cm) Total 
2500 A 232 Lbs. ( 1 05.6 Kg)* 1 1 1  Lbs. (50.5 Kg) 1 23 Sq. ln .  ( 793 .5 Sq. Cm) Top 

( 1 B0.1 0B Cu. Cm) 1 23 Sq. l n .  ( 793.5 Sg. Cm) Bottom 

Drawout 1 0.991 Cu. l n .  246 Sq .  ln .  ( 1 5B7 Sq .  Cm)  Total 
3000 A 233 Lbs. ( 1 06 Kg)* 1 1 1  Lbs. (50.5 Kg) 1 23 Sq. ln. (793 .5 Sq. Cm) Top 

Mounted ( 1 80,1 08 Cu. Cm) 1 23 Sq. ln .  ( 793 .5 Sq .  Cm) Bottom 

1 5,1 3B Cu. ln .  246 Sq .  l n .  ( 1 5B7 Sq .  Cm) Total 
4000 A 295 Lbs. ( 1 34.2 Kg)* 1 6 7  Lbs. (76 Kg) 1 23 Sq. ln .  ( 793 .5 Sq. Cm) Top 

(24B,074 Cu. Cm) 1 23 Sq. ln . (793.5 Sq. Cm) Bottom 
N/ A =  Not Applicable * Add 9 lbs. (4. 1 Kg) for electrical operator 
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Underwriters Laboratories® (UL) 
Publ ication Stock, 333 Pfingsten Road, 
Northbrook, IL 60062 USA 

Standard UL 489 and UL 489-SB2 Molded Case CircUit Breakers 
and Circutt Breaker Enclosures 

National Electrical Manufacturers Association (NEMA) 
NEMA Publ ications, 1 55 East 44th Street. 
New York, NY 1 00 1 7  USA 

AB- 1 Standards Publication. Molded Case CircUit Breakers 

Institute of Electrical and Electronics Engineers (IEEE) 
I EEE. 345 East 47th Street. 
New York, NY 1 00 1 7  USA 

American National Standard Institute (ANSI) 
ANSI. 1 1  West 42nd Street. 
New York, NY 1 0036 USA 

ANSI/IEEE C3190.!-1989 
IEEE Standard Surge Withstand Capability (SWC) 
Tests for Protective Relays and Relay Systems 

ANSI/IEEE C3190.2-1993 
Withstand Capability of Relay Systems to Radiated Electromagnetic 
Interference from Transceivers 

International Electrotechnical Committee (IEC) 
Bureau Central de Ia Commission Electrotechnique l nternationale 
3 rue de Varambe, 
Geneve. SU ISSE 

IEC 807-2 2nd edition 1997-04 
Electromagnetic Compatibi!tty for Industrial-Process 
Measurement and Control Equipments 
Part 2· Electrostatic Discharge Requirements 

108 

National Electrical Code® 
Order from National Fire Association 
Batterymarch Park. 
Quincy, MA 02269 

American Society for Testing and Materials (ASTM) 
1 9 1 6  Race Street 
Phi ladelphia. PA 1 9 1 03 USA 

ASTM B lll-73 (Reapproved 1979) 
Standard Method of Salt Spray (Fog) Testing 

Military Standard (MIL-STD) 
Defense Printing Service 
700 Robbins Avenue, Bldg. 40 
Phi ladelphia, PA 1 9 1 1 1 -5094 USA 

MIL-STD-8/0E 
Environmental Test Methods and Engineering Guidelines 
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General Requirements 
Circuit breakers shal l be of insu lated case construction. They shal l 
be UL Listed under Standard UL 489, UL 489-SB2. CSA Certified, 
and IEC 947-2 Certified and shall meet the requ i rements of NEMA 
Standard AB 1. 

Circuit breakers shal l  be (manua l ly) (e lectrical ly) operated. 
(d rawout) (stationary) mounted with features and accessories 
described in these requirements. Breakers shal l  have a min imum 
voltage rating of 600 Vac. and sha l l  be rated to carry 1 00% of the 
cu rrent rating of the breaker continuously.* Breakers shall have 
min imum UL Listed interrupting  ratings as indicated on the draw
ings. Al l manual ly operated breakers shal l  be field convertible to 
electrical operation by means of the addition of an internal ly mount
ed electrical operator. Addition of an e lectrical operator shal l  not 
change the physical d imensions of a breaker. 

Circuit breakers shal l  be constructed of a h igh-strength. g lass-rein
forced insu lating case. Construction shal l provide a double level of 
i nsu lation between primary current-carrying parts and operating 
personnel . The i nterrupting mechan ism shall conta in arc chutes 
with steel vent g rids to suppress arcs and cool vented gases. 
Interphase barriers shall be included to completely isolate each 
pole. For each breaker, the close and latch rating shall be equal to 
its short-t ime rating to help assure selectivity with downstream 
devices when closing into a fault. 

Breakers shall contain a true two-step stored energy operati ng 
mechanism providing quick-make, qu ick-break operation capable of 
charging-after-closing operation . It shal l  be possible to discharge the 
c losing spr ing without closing the main contacts. The maximum 
closing time shal l  be three cycles at nom inal voltage. 

Attempting to close a circuit breaker whi le an accessory under
voltage re lease is de-energ ized or, whi le a shunt trip with lockout 
is energized. or while a bell a larm with l ockout is activated, shal l  
result in a "kiss-free'' operation of the contacts. Common tripping of 
a l l  poles sha l l  be standa rd. Breakers shal l be capable of a min imum 
of 1 0.000 mechanica l open and close operations without any 
requ i red service. 

When drawout breakers are in the fully withd rawn position, 
there sha l l  be provisions for ti lting the breakers for inspection. 
maintenance or removal .  It shal l be possib le to replace the pr imary 
disconnect f ingers with the breakers in the withdrawn position .  

Each breaker sha l l  i nclude a retractable charging handle, close 
pushbutton, open pushbutton. closing spring charge/discharge 
ind icator and breaker ON/OFF indicator mounted on the front of 
the breaker. Each breaker sha l l  have as standard, a padlocking 
provision to prevent closing the breaker when padlocks are 

insta l led. Padlocking provisions shal l  accept up to three padlocks 
with 1 /4" to 3/8" diameter shanks. This provision shal l  meet 
OSHA and Ca l ifornia Code ( EUSERC) requirements. 

Each stationary and drawout breaker shal l  have provisions for up to 
72 dedicated secondary termina l  points. All disconnect po ints shal l  
be capable of being probed from the front of the breaker. All break
er control and accessory wir ing, inc luding wiring for future acces
sories. shal l  be pre-wired to integral termina l  blocks which shal l  be 
clearly identified by number and function. Each termina l  point shal l  
have space avai lab le for two AWG# 1 8-# 1 2  wires per termina l  and 
customer c i rcu it identification. 

Each ci rcu it breaker shal l  contain the fo l lowing accessories (shunt 
trip with or without lockout) (undervoltage re lease) (be l l  a larm) (be l l  
a larm with lockout) [(4 or 8 or 12  stage) SPOT auxi l iary switches] 
(remote close solenoid) (remote 'charged" indicator). All accessories 
shal l  be field i nsta l lab le . Field instal lation of shunt trip (with or 
without lockout), undervoltage release, bell a larms - with and 
without lockout shal l  requ i re no adjustments, no internal wir ing 
and no removal of the c i rcuit breaker cover. The bel l a la rm and bel l 
a larm with lockout shal l  each conta in a mechanica l target. which 
shal l  extend from the front cover when the device operates. The 
bell a larm (a la rm only) shal l  reset automatically when the breaker 
is closed. The bell a larm with lockout must be reset by depressing 
the mechanica l pop-out target before the breaker can be closed. 
The bell a larm and the bel l a larm with lockout shall be i ndependent
ly field-configurable to operate in response to an overcurrent and/or 
protective relay operation. plus any combination of shunt trip 
and/or undervoltage re lease operation - including no response to 
a protection trip, shunt tripp ing or undervoltage re lease trip. Note: 
for the Power+'M trip un it, the bell a larm and bell a larm with lock
out respond to an overcurrent operation only. The shunt trip (with or 
without lockout) sha l l  be continuously rated with no requ i rements 
for a cut-off switch. 

Each ci rcuit breaker shal l  conta in the fol lowing mechanica l  acces
sories (operation counter) (sea lable l im ited access "ON" and "OFF" 
pushbutton cover) [( 1. o r  2 or 3 or 4) cyl inder key interlock provi
sion] (shutters to cover drawout/stationary pr imary d isconnects 
when the breaker is racked out) ( racking padlock provision to 
prevent operation of the breaker racking mechanism) (door interlock 
with defeat mechan ism to prevent opening the hinged breaker 
compartment door when the breaker is closed) (walking beam 
interlock for stationary breakers to prevent two adjacent breakers 
from being on at the same time) (mechanical interlock for drawout 
breakers to prevent two adjacent breakers from being on at the 
same time). Al l mechanica l accessories shall be capable of 
being fie ld instal led. 
* 4000A Stationary 80% rated. 
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Breaker Protective System (MicroVersaTrip 
Plus'M and MicroVersaTrip PM'M) 
1 . Each circuit breaker shal l  be equipped with a protective trip unit 

system to protect agai nst overloads. short circu its (and ground 
fau lts) as specified in the following subparagraphs. The protec
tive trip un it shal l consist of a sol id-state, microprocessor-based. 
programmer; tripp ing means; current sensors; power supply and 
other devices as requ i red for proper operation . 

2 .  As a min imum, the tr ip unit shal l  have the fol lowing features 
and functions: 

a . The housing shal l be a meta l l ic enclosure to protect agai nst 
magnetic interference. dust and other contaminants. 

b. The protective system shal l  have re l iab le programmable 
controls with repetitive accuracy and precise unit settings. 

c. Al l  current sensing shal l  employ true rms technology for 
detecting overl oads, (short-time overcurrent conditions). 
h igh-level instantaneous overcurrent cond itions. (and g round
fault conditions). 

d .  A h igh-contrast. l iqu id crystal d isplay - LCD - un it shal l  
d isp lay settings, tr ip targets. and the specified metering 
d isplays. The trip un it shal l be equipped with long-life lith ium 
batteries - with automatic t ime de lay shut-off features - to 
provide both programming and observation of tr ip targets or 
other functions when the breaker is de-energized. 

e. A multi-button keypad to provide local set-up and readout on 
the LCD of all trip sett ings. 

f. UL Listed, CSA Certified, IEC 947-2 Certified, field-insta l lable, 
interchangeable rat ing plugs. It shal l  not be necessary to 
change or remove the trip un it to change the trip rati ng. 
Rati ng p lugs shal l  conta in rejection features to prevent 
insta l lation of a p lug with an incorrect current sensor rating .  

g. Integral test jack for connection of a battery pack or test kit to 
the breaker. 

h. (When specified) the g round-fau lt function sha l l  contain a 
memory circuit to i nteg rate low-level a rc ing fault currents with 
time to sum intermittent ground-fault current spikes. 

i . A mechanism with provisions for seal ing the rati ng p lug, the 
tri p unit. and the "ENTER" key on the protective trip unit 
to make the instal lation tamper-resistant. 

j .  The unit sha l l  be dua l-rated for both 50 Hz and 60 Hz 
ope ration .  No ise immunity shal l meet the requ i rements of 
ANSI Standard C37.90.2. 

1 1 0  

k. The trip unit shal l  have a n  integral. resettab le trip counter to 
record the number of long-time, short-time .  i nstantaneous and 
ground-fau lt trips. 

I .  The trip unit shal l  d isplay trip targets for long-time. short-t ime, 
instantaneous, g round fau lt. undervoltage release and shunt 
trip actuated trips. 

3. The trip units for the main and tie breakers shall i nclude the 
following protective functions: 

a . Adjustable long-time current settings. 
b. Adjustable long-time delay with four time delay bands. 
c. Long-time pickup warning ind icator. 
d. Trip targets for long-time. instantaneous (and short-time. 

when specifi ed). and g round fault (when specified) . 
e. SELECT ONE OF THE FOLLOWING: 

1 )  Adjustable i nstantaneous pickup. 
2 )  Adjustab le short-time pickup and delay, with three 

delay bands, and switchable J2t ramp and adjustable 
instantaneous pickup. 

3 )  Fixed h igh-range instantaneous pickup. 
f. OPTIONAL: Adjustable g round-fau lt p ickup and time delay, 

with three delay bands, and switchable J2t ramp. 
g .  OPTIONAL: Zone-selective interlocking [SELECT ONE] 

(for ground-fau lt conditions) (for both g round-fault and 
short-t ime conditions). 

4. The trip un its for feeder breakers shal l inc lude the fol lowing 
protective functions: 

a . Adjustable long-time current settings. 
b. Adjustable long-time delay with four t ime delay bands. 
c. Long-time pickup warn ing ind icator. 
d. Tri p  targets for long-time. instantaneous (and short-time, 

when specified) . and g round fault (when specified) . 
e. SELECT ONE OF THE FOLLOWING: 

1 )  Adjustab le i nstantaneous pickup. 
2 )  Adjustable short-time pickup and delay, with three 

delay bands. and switchable J2t ramp and adjustable 
i nstantaneous pickup. 

3 )  Fixed h igh-range instantaneous pickup. 
f. OPTIONAL: Adjustable g round-fau lt pickup and time delay, 

with three del ay bands. and switchable Ft ramp. 
g. OPTIONAL: Zone-selective interlocking [SELECT ONE] 

(for ground-fault conditions) (for both ground-fau lt and 
short-t ime conditions). www . 
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5. The trip un its sha l l  inc lude the fol l owing metering functions, 
which shal l  be d isp layed on the LCD: 

a . Current. rms (A or kA), each phase. ± 2.5% accuracy. 
b .  OPTIONAL: Note: If any of the following a re included, a l l  

wil l be i ncluded. 
1 )  Voltage, rms (V). l ine-to-l ine or l i ne-to-neutra l ,  

± 1 .5% accuracy. 
2 )  Energy (kWh, MWh, GWh). total. ± 4% accuracy, 

user resettable. 
3 )  Demand ( kWh, MWh. GWh) over an  adjustable time 

period of 5 to 60  minutes. ± 4% accuracy. 
4 )  Peak demand (kW. MW), ± 4% accuracy, 

user resettable. 
5) Real power ( kW, MW). l ine-to-l ine. l ine-to-neutral. 

± 4% accuracy. 
6 )  Total (apparent) power (kVA MVA), l i ne-to-l ine, 

l i ne-to-neutra l . ± 4% accuracy. 

6 .  OPTIONAL: 
The trip un it sha l l  i nclude all of the fol lowing protective 
functions. However, it shal l  be possible to d isable. by 
user-prog ramming, any combination of unwanted protective 
functions. 

a . Undervoltage, adjustab le pickup - 50 to 90%. 
adjustable del ay - 1 to 15 seconds. 

b. Overvoltage, adjustable pickup - 1 1 0 to 1 50%, 
adjustable delay - 1 to 15 seconds. 

c. Voltage unba lance, adjustable pickup - 10 to 50%. 
adjustable del ay - 1 to 15 seconds. 

d Currant unba lance, adjustable pickup - 10 to 50%. 
adjustable delay - 1 to 15 seconds. 

e. Reverse power, selectab le d irection. adjustable pickup 
-10 kW to 990 kW. adjustable delay - 1 to 15 seconds. 

7. OPTIONAL: 
The trip un it sha l l  inc lude communication capabi l ity as follows: 

a . The trip un it through dedicated secondary termina ls on the 
breaker sha l l  p rovide a commun ication port for communica
tion with and access to a remote computer via the breaker 
suppl ier's standard communication network and p rotocol .  

b. A l l  meter ing, setpoints, protective trip counts and othe r  event 
s igna l ing sha l l  be retrievable by the remote computer. 

8. Current sensors shal l  be mounted on the breaker frame and sha l l  
use encapsulated construction to protect against damage and 
moisture . ( For g round-fault protection of a fou r-wire power system, 
a fourth - neutral current - sensor sha l l  be mounted in the cable 
compartment. and shal l be compatible with the phase overcurrent 
sensors . )  

9. The trip unit's LCD and programming functions sha l l  be operable 
at al l times, even when the breaker is either open or closed under a 
no-load condition .  Metering functions, other than current. protective 
relaying and communication functions may requi re a separate 
power supply within the equipment l ineup. The external power 
supply sha l l  meet the breaker suppl ier's standard recommendations 
for this type of appl ication. 
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Breaker Protective System (Power+TMTrip Units) 
1. Each circuit breaker shal l  be equipped with a protective trip unit 

system to protect against overloads, short circuits (and g round 
faults) as specified i n  the fol lowing subparagraphs. The protec
tive trip unit shal l consist of a sol id-state, microprocessor-based. 
programmer; tripping means; current sensors; power supply and 
other devices as required for proper operation. 

2. As a m in imum. the trip unit shall have the fol lowing features 
and functions: 

a. The housing shal l  be a metal l ic enclosure to protect against 
magnetic i nterference, dust and other contaminants. 

b. The protective system shal l  have rel iable programmable 
controls with repetitive accuracy and precise un it settings. 

c. All current sensing shal l employ true rms technology for 
detecting overloads, (short-time overcurrent conditions 
and ground-fault conditions). 

d. The trip un it shall be equipped with long-life l ithium 
batteries - with automatic time delay shut-off features - to 
provide observation of trip targets.* 

e. UL 489 and UL 489-SB2 Listed, CSA Certified, IEC 947-2 
Certified, field-instal lable, i nterchangeable rat ing plugs. It shal l 
not be necessary to change or remove the tr ip unit to change 
the tr ip rating. Rating plugs shal l conta in  rejection features to 
prevent i nstallation of a plug with an incorrect current sensor 
rating. 

f. I ntegral test jack for connection of a battery pack or test kit to 
the breaker. 

g . (When specified) the g round-fault function shal l contain a 
memory circuit to integrate low-level arcing fault currents with 
time to sum i ntermittent ground-fault current spikes. 

h. A mechan ism with provisions for seal i ng the rating plug and 
trip unit to make the i nstallation tamper-resistant. 

i . The unit sha l l  be dual-rated for both 50 Hz and 60 Hz 
operation. Noise immunity shal l  meet the requi rements of 
ANSI Standard C37.90.2 .  

j .  The trip unit sha l l  display trip targets for long-time, short-time. 
instantaneous and g round fault.* 

*With optional Target Module 

1 1 2 

3. The trip un its for the main a nd tie breakers shal l i nclude the 
following protective functions: 

a .  Adjustable long-time current settings. 
b. Adjustable long-time delay with four time delay bands. 
c. Long-time pickup warn ing indicator.* 
d. Trip targets for overload, short circuit (when specif ied) . 

and g round fault (when specified).* 
e. SELECT ONE OF THE FOLLOWING: 

1 )  Adjustable instantaneous pickup. 
2 )  Adjustable short-time pickup and delay, with three 

delay bands. and switchable Ft ramp and adjustable 
i nstantaneous pickup. 

f. OPTIONAL: Adjustable ground-fault pickup and time delay, 
with three delay bands, and switch able Ft ramp. 

4. The trip units for feeder breakers shall include the fol lowing 
protective functions: 

a. Adjustable long-time current settings. 
b. Adjustable long-time delay with four t ime delay bands. 
c. Long-time p ickup warn ing ind icator.* 
d. Trip targets for overload, short c i rcuit (when specified). 

and g round fault (when specified) .* 
e. SELECT ONE OF THE FOLLOWING: 

1 )  Adjustable i nstantaneous p ickup. 
2) Adjustable short-time pickup and de lay, with three 

delay bands, and switch able l2t ramp and adjustable 
i nstantaneous pickup. 

f. OPTIONAL: Adjustable g round-fault pickup and time delay, 
with three delay bands, and switchable Ft ramp. 

5. Current sensors shall be mounted on the breaker frame and shal 
use encapsulated construction to p rotect against damage and 
moisture. (For ground-fault protection of a four-wire power 
system, a fourth - neutral current - sensor shall be mounted in 
the cable compartment. and shal l  be compatible with the phase 
overcurrent sensors.) 
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Power Break• Insulated Case Circuit Breakers 

Power Break II C i rcu it Breaker Instal lation. Operation and Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GEH-6270  
Power+'" Trip Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DEH-049 

MicroVersaTrip Plus™ and MicroVersaTrip PM™ Trip Units 
Micro Versa Trip Plus and MicroVersa Trip PM Trip Units. Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GEH-6273 

Voltage Conditioners for M icro Versa Trip P lus and M icro Versa Trip PM Trip Units. Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . GEH-6254 

24 Vdc Power Supply for M icro Versa Trip Plus and M icro Versa Trip PM Trip Units, Instructions GEH-6253 

POWER LEADER™ Power Management 

POWER LEADER Power Management System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DEA-01 8  

POWER LEADER Display Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DE-326 

POWER LEADER Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DE-334 

POWER LEADER Repeater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DE-333 

POWER LEADER Communication Network Interface (CNI) Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-001 

POWER LEADER Communication Junction Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-0 1 1  

POWER LEADER Product Interface Module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-025 

POWER LEADER PCM/Gateway Module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-013  

POWER LEADER Distribution Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-002 

POWER LEADER Distribution Software Packages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DET-003 

POWER LEADER Distribution Software - Computer Gu ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DEE-00 1  

Spectra Series™ Switchboards 
Spectra Series Switchboards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GET-8032 

Auto Throwover Equipment for Spectra Series and AV-Line Switchboards GEA- 1 0261 

GROUND BREAK® Ground Fault Relay System 
GROUND BREAK Ground Fau lt Relay System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GET-2964 
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General Electrtc Company 
41 Woodford Ave., Plainvt!!e, CT 06062 
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