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Power Break
® 

II C i rcuit Breakers 

Basic Configuration 
In 1965 GE pioneered the design of insulated case circuit 
breakers when it i ntroduced the original  Power Break circu it 
breaker. Now, GE  i ntroduces Power Break II insu lated case 
circuit breakers, the vanguard of a new age in rel iable ,  flex­
ible and easy-to-use circuit protection. 

Power Break II c ircu it breakers a re UL Listed, CSA Certified 
and I EC Certified* for up to 200,000 amps, at 240 volts, rms 
symmetrical interrupt ing capacity without fuses or current 
l imiters. These new insu lated case circuit breakers can be 
appl ied on ac power systems through 600 volts. Featuring 
an  al l-new 2000A compact design - up to 40% smaller than 
before - Power Break II ci rcuit breakers consist of three 
envelope sizes from 800 to 4000 amps. 

Greater Convenience And Operations Safety 
The controls and status indicators you need most a re read­
ily accessible. The flush-mounted handle, ON/OFF buttons, 
rating plug test receptacle, bell a larm reset buttons- with 
or without lockout - are easily reached; and a l l  a re double­
insu lated from l ive components. And, for added security, a 
standard padlock device lets you prevent accidental or  
unauthorized closing of the breaker. 

*See Performa nce chart page 46. 

Quick, Error-Free Insta l lation 
of U niversal Accessories 
Drop-i n  bel l  a larm with manual  reset lockout , shunt trip 
(with or without lockout) and undervoltage release instal l  in 
seconds. No special  tools. No breaker d isassembly. Just s l ide 
them into place. The modules are universal across a l l  frame 
sizes, and each is mechan ical ly keyed to i ts  compartment so 
you m ake the right connection, every time. These accessories 
a re field insta l lable and upgradeable. 

Three Choices of Advanced, Solid-State Trip U nits 
Enhanced M icroVersaTriprM Plus  and MicroVersaTrip PM™ 
trip units give you two new ways to monitor and control the 
Power Break II breaker with unprecedented ease. A s imple 
keypad lets you progra m  and display a variety of functions 
including tripping characteristics, remote communica-
tions, status i nformation and  protective re laying, and a l lows 
i ntegration with GE POWER LEADER™ Power Management 
Systems. The trip unit d isp lay a lso a l lows viewing of many 
standard metering parameters as well as pickup a larms, 
trip target indications and fau lt status i nformation. For less 
demanding functionality, the Power+™ trip unit gives you 
a third choice in Power Break II breaker control .  Tripping 
characteristics are easi ly adjusted by a set of simple-to-use 
switches. The trip unit is upgradeable to ground fau lt by 
simply inserting a ground fau lt rating plug.  An optional target 
module a l lows for target monitoring and also functions as a 
trip unit health indicator. 
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Power Break® II C ircuit Breakers 

Key Features 
11 Compact ,  l ightweight design 
2) 36-point pre-wi red, dedicated secondary 

term inal  block standard (see item 16) 
3) Optional  mechanical counter 
4) Padlock device standard 
5) Easy-to-reach ON/OFF buttons 
6) Choice of Power+™, MicroVersaTrip Plusn., or 

M icroVersaTrip PM™ trip un its- field u pg radeable, 
U L Listed, CSA Certified. I EC 94 7-2 Certified* 

7) Sealable door provides added security 
8) Drop-in shunt trip, undervoltage release and bel l  a larm 

(with and without manual  lockout) modules 
9) F lush-mounted pump handle 

* See performance chart page 46. 

Other 
• Two-stage, stored energy mechanism provides charg e-af­

ter-close capabi l ity 
• Stationary and drawout versions (stat ionary shown) 
• Manual ly and electrical ly operated versions i n  same e nve­

lope 
• Modular, field-instal lab le motor operator and remote-close 

solenoid with independent voltages ava i lab le 
• Al l  frames u pg radeable to POWER LEADER™ Power 

Management Systems 
• Configurable accessories activated through integrated 

e lectronics provide new status information and a l low new 
flexib i l ity in  bell a larm and lockout control 

• M od ular  auxi l i a ry switches mounted beneath tr ip un it  with 
up to 12 NO/NC sets of contacts ( I nternal) 
(Up to 36 terminals pre-wired to item 2, left s ide of breaker) 
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Features and Characteristics 

Basis Configurations 
All Power Break® II circu it breakers are avai lable in two levels 
of interrupting capacity - "standard break" and "H i-Break®" 
breakers. Each interrupting level is avai lable in both station­
ary and drawout construction, w ith a ful l  complement of 
control and signal ing accessories. 

Standard break breakers are designed to meet the majority 
of appl ication requi rements, ca l l ing for moderate levels of 
avai lable short-circuit current. 

Hi-Break breakers, on the other hand,  are specia l ly designed 
to withstand the stresses, and safely interrupt high levels of 
short c ircu it current found in some app lications (from 65 to 
200 kA rms symmetrical amps - depending on voltage). 

Manual Operation 
The c i rcuit breaker closing spring is energ ized by size opera­
tions of the retractable pump handle. Each handle move­
ment is a stage in the pre-charging of a spring-loaded, 
qu ick-make, quick-break mechanism. To close the breaker 
contacts, depress the "PUSH ON" button. With the breaker 
in  the "ON" position, it is now possible to recharge  the main 
closing springs by repeating the spr ing charging procedure. 

The circu it breaker opening springs are automatica l ly 
charged when the breaker is closed. To open the breaker 
and de-energ ize downstream circuits, manual ly depress the 
"PUSH OFF" button. 

Electrical Operation 
The electrical operation fits under the cover of the manual ly 
operated breaker. This assembly may be added to any Power 
Break I I  breaker - in the factory or in  the field - to provide 
the electrical charge feature. Al l  breaker controls inputs and 
outputs are pre-wired to dedicated secondary terminals for 

Table 5.1 
Sequence Of Operation 

ON/OFF Main Breaker Charging Spring 
Indicator Contacts Indicator 

OFF Open Discharged 

OFF Open Charged 

ON Closed Discharged 

ON Closed Charged 

OFF Open Charged 

Operation of c i rcuit breaker pump handle 

easy field instal lation. To complete the remote-operation 
feature, a remote-close solenoid and either a shunt tr ip (with 
or w ithout lockout) or undervoltage release accessory is a lso 
requi red. The e lectrical operator can be wired to automati­
cal ly re-charge the breaker after CLOSE or upon command.  
Should motor control power be lost dur ing the charg ing cycle 
13 seconds duration), spring charg ing may be com pleted 
manual ly by using the pump handle.  No special tools are 
requ ired. Any electrica l ly operated breaker may be operated 
manually. 

For detai ls of e lectrica l control power requirements and wi r­
ing diagrams, see pages 25-26. 

Breaker Closing Speed 
Three-cycle maximum closing speed, at nominal voltage, is 
standard for a l l  frame sizes. This speed exceeds the requ i re­
ments for generator synchronizing. 

Condition of Next Permissible 
Charging Spring Operating Function 

Discharged Closing springs may be charged 

Fully Charged Contacts may be closed 

Discharged Contacts may be opened, or 
closing springs may be charged 

Fully Charged Contacts may be opened 

Fully Charged Closing spring may be discharged 
without closing contacts by depressing 

OFF button while pushing ON button 
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Features and Characteristics 

Drawout Construction 
Type SSD (standard break) and SHD (H i-Break®) Power Break 
I I d rawout breakers are used in type SPSDOS and SPHDOS 
substructures, providing the convenience and safety inherent 
in drawout breaker construction. Drawout construction per­
mits activation of a new feeder. rapid circuit breaker replace­
ment . or  inspection and maintenance of a breaker without 
the inconvenience of de-energ izing an entire switchboard. 

Features (see photos. following page) 

1) Primary disconnects: prima ry power i s  fed through m ul­
tiple finger  pr imary disconnect terminals when connected 
to the primary stabs in the substructure. 

2) Secondary disconnects: control s ignals a re provided 
through the 72 (36 maximum each side) secondary 
disconnect terminals in the test and connected positions 
only. 

3) Wheels: the breaker has rol lers wh ich a llow the unit to 
ride on the substructure's retractable rails for easy re­
moval and i nstal lation. 

4) Wrench interlock: an interlock prevents engagement of 
the racking wrench when the breaker contacts are closed. 
This prevents d isconnecting a closed breaker. 

5) Drawout position indicator and switch: a drawout posi­
tion indicator d isplays whether the breaker is in the con­
nected, test or d isconnected position. 

6) Padlocking  device: a padlocking provision accessory is 
available to prevent access to the racking shaft, prevent­
ing movement of the breaker between the d isconnected, 
test and connected positions. (Not shown.) 

7) Lifting  bar: a l ifting bar is avai lab le as an accessory, and 
should be used to assist in safe handl ing of the drawout 
breaker. 

8) Manual motor cut-off switch: provided as standard 

6 

- prevents motor charge when racking breaker in from 
disconnect to test position. 

Other 
• Drawout interlock: this interlock wi l l  trip a c losed b reaker 

before the pr imary disconnects are engaged or disen­
gaged in the event that the wrench interlock is intention­
a lly defeated. 

• Drawout mechanism: a racking shaft powers a centrally 
mounted power screw, through a chain d rive, into a fixed 
nut in the substructure. A special speed w rench is ava i l­
able with an integral liz'' square d rive socket. The wrench is 
used for racking the breaker in  and out of the substructure. 

• Rejection feature: a bu i lt-in rejection feature prevents 
insertion of a breaker into an incorrect s ubstructure. This 
prevents either: insertion of a standard b reak breaker into 
a Hi-Break breaker substructure. or insertion of a h igher 
ampere rated breaker into a lower ampere rated substruc­
ture ,  or  both. 

• Shutters: shutters a re availab 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 it 
is removed. 

• By-pass switch: a by-pass switch accessory has NO 
and NC single-pole double-throw (SPDT) contacts. wh ich 
change state when the breaker i s  racked from the con­
nected to the test position .  The switch is avai lable in 2,  4, 
and 6-contact modu les. 

• Substructure: the substructure is a self-contained frame­
work serving as a stationary receptacle for Power Break 
I I  d rawout breaker types SPSDOS and SPHDOS. It permits 
easy activation of a new circuit in  a spare compartment 
(hole fi l ler). rapid breaker replacement and s implifies 
inspection and maintenance. The substructure is designed 
for convenient mounting,  with holes provided for bolting on 
a shelf of supports. Holes a re a lso provided in the pr imary 
stabs for bolting to busbars or terminal l ugs. The substruc­
ture also has retractable rails which aid in the installation 

of the drawout breaker. 
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Features and Characteristics 

Drawout breaker rotated for i nspection 2000-amp drawout breaker 

2000-amp drowout breaker lifting bar and TDQLR 1600-ampere substructure for standard break breaker 
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Power+™Trip Units 

Power+™ Trip Unit Systems* 
The Power+ trip un it system for Power Break®l l insulated 
case breakers consist of the tr ip un it .  the tri p  actuator, cur­
rent sensors and rating p lugs. The term "tr ip unit system" 
appl ies to the combination of these four components which 
form the sol id-state circuit breaker tr ipping system. 

Power+ trip un its provide a complete range of standard and 
opt ional  overcurrent and g round-fau lt protective functions. 

Components of Power+ trip unit system 

True RMS Sensing 
The Power+ trip un it continues to use GE's proven technique 
of measuring true rms currents of both s inusoidal and har­
monical ly distorted waveforms. The frequent sampl ing (48 
times per cycle per phase) a l lows p recise calculations of true 
rms current.  The sampl ing rate a l lows waveform measure­
ments up to the 11th harmonic. GE's true rms sensing avoids 
potentia l  u nderprotection or overprotection problems associ­
ated with peak-sensing tr ipping systems. 

Accessory Integration 
Four accessories are i ntegrated through the Power+ trip unit .  
Drop-in shunt tr ip (with o r  without lockout). be l l  a larms (with 
or without lockout) and the undervoltage release mod ules fit 
into keyed pockets. They operate through the trip un its, and 
not through any external mechanisms. A l l  accessory wiring 
is pre-wired to secondary terminals, and no user  wiring is 
necessary. When activated, the shunt trip (with or without 
lockout) and undervoltage release modules send a signal 
to the tr ip unit to energize the tr ip actuator and open the 
breaker. 

* For availabil ity on Power+ Trip units, contact your G E  sales 
engineer. 

8 

Trip Target Module (Optional) 

Power+ trip target module (Target 02) 

• View Button: Press the VI EW button to check the trip un it 
status. 

• Reset Button: Press the RESET button to clear any target 
that is set. 

• Battery Check: Target modules use two standard, 3V, 
16mm x 1.6 mm, l ithium batteries for viewing target 
i nformation. Battery l i fe depends upon use, but may be 
estimated at one year. When the batteries a re ene rgized , 
depressing the VIEW button wi l l  i l luminate e ither a set 
target LED, i .e., LT o r  the BAT LED. Once target ind ica-
tors are cleared, battery status is indicated by the BAT 
LED. Replacement batteries include Panasonic CR1616 
Eveready E-CR1616BP, or  Duracel l  DL1616B, which may be 
purchased commercial ly. 

• Long-time pickup: The long-time pickup indicators moves 
through two transitions. As the current in any phase 
reaches 95% of its setpoint , the LTPU LED begins to flash. 
As current increases, flashing frequency increases, unti l 
100% of the pickup point is reached. At that moment, the 
LTPU LED stays on continuously unti l  the long-time delay 
t1mes 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 clea r  the target , p ress the RESET but­
ton. 

• Short-time and instantaneous trips: Short-time and 
instantaneous trips share the same tr ip  target. The LTPU 
LED is not i l luminated, s ince the t ime intervals between 
pickup and tripping a re too short for e ither function. Once 
the breaker has tr ipped on short-time or i nstantaneous 
the short target wil l be stored in memory. To view the tr

,
ip ,  

p ress the V IEW button. To clear the target,  press the RESET 
button. 

• Ground fault trip (Targeto2 only): The trip target for a 
g round fau lt is the GF  LED. To view the trip, press the VI EW 
button. To clear the target, p ress the RESET button. 

• Health monitor: Trip unit health status "okay" is i l lus­
trated by slow b l inking of the LTPU LED. It may be seen by 
depress1ng and holding the V IEW button. Sufficient power 
must be suppl ied to the trip un it via external test kit , power 
pack, or  current transformers for the health monitor to be 
operational .  
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Power+™ Trip Units 

Operation Of Power+ ™ Trip Units 

Phases 
A B C N 

Ph M Rating 
urrents ptug 

!Optional Neu'b'al Current) 

Power+"" 
Microprocessor 

Fault 

�···· .t------' 

A B C N ""''" 

Block diagram of Power+ trip un it 

Fault 

Contact Position Switch 

'"With or without lockout 

Power+ trip units have a variety of standard and optional  
functions. The block diagram shows a ful ly config ured 
Power+ trip unit with g round-fault protection. The current 
sensors are special current transformers that provide the trip 
unit with its operating power. Interchangeable rating p lugs 
act as scalars for the outputs of the current sensors, as well 
as establ ish the current rating of individual  breakers. When 
a four-wire system is used and ground-fault protection is 
called for, an external  neutral sensor is necessary. 

Ana log current s ignals are converted to d ig ita l values, and 
are measured and compared with establ ished trip settings 
in the microprocessor's memory. Any overcurrent or ground 
fau lt condition that exceeds pre-set conditions produce a tr ip 
s ignal  from the microprocessor to the trip actuator. The trip 
actuator is a low-energy, positive-action tripp ing device. The 
low-level trip signal counteracts the strength of the actua­
tor's permanent magnet, and allows a spring to unseal the 
magnet and trip the breaker. 

Both the shunt trip and undervoltage release (UVR) acces­
sories a lso produce trip signals to the trip actuator when 
energized. The two bel l  alarms operate only as a result of an 
overcurrent trip cond ition. 

Standard And Optional Protective Functions 
Standard and optional protective functions for Power+ 
trip units are shown below. The breaker settings are pro­
grammed in m ultiples of "X" (rating plug amp values) . "S" 
(current sensor amp rating values). and "C" (the long-time 
setting in amps-mu ltiply long-time setting by rating p lug 
amp rating) . 

Standard 
• Adjustable Long-Time (L) Pickup, 0.5 - 1.0X, with fou r  delay 

bands. 
• Adjustable Instantaneous (I) Pickup, 1.5 - 15X.* 

Options 
• Overload, Short Circuit, and Short-Time local trip indicators 

with overload pickup warning and health monitors. 
• Adjustable Short-Time (S) Pickup, 1 .5 -9.0C, and delay (3 

bands) with l2t ON/OFF selection. 
• Adjustable Ground Fault (G) Pickup, 02. 0 - 0.6S, and delay* 

(3 bands) with 12t ON/OFF selection and trip indicator. 
• U pgradeable Ground Fault function with use of appropri­

ate ground rating p lug.  

* Limited by breaker frame size a bove ZOOOA. 
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Power+™ Trip Units 

Long-Time Protective Functions 

Long-Time Function I Current Setting (Standard) 
The adjustable long-time setting is based on mult ip les of "X", 
the rating plug amp rating. There are 7 possible settings from 
50% to 100% of rating plug amps. This setting establishes 
the current setting of the breaker, which is the current the 
breaker wi l l  carry continuously without tripp ing.  Mu ltiplying 
the long-time setting by the rating p lug va lue establishes the 
value of "C". For example, a breaker with a 95% long-t ime 
setting and 500-amp rating p lug (X) ,  would have a 475-amp 
current setting ,  or value of C. 

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

7 

.8 

Long-time function or current setting 

Long-Time Delay (Standard) 
Long-time delay varies the time it wi l l  take the breaker to tr ip  
under sustained overload conditions. I t  permits the breaker 
to r ide through momentary pred ictable over loads (e.g., mo­
tor starting) without tri pping. 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. 

Long-time delay 

10 

I nstantaneous Function (with Power+ Trip Un its) 
All Power Break® II breakers have the standard instanta­
neous tri p  function. The instantaneous trip point establ ishes 
the value of current that wil l tr i p  the breaker without inten­
tiona l  t ime delay. Instantaneous tr i p  times are 50 mi l l isec­
onds, or less. Instantaneous tr ips are the result of severe 
overcurrent or short-circuit conditions. and damage to the 
power system is m in imized by immediate tr ipp ing. Standard 
settings  are adjustable in mu lt ip les of the rating plug amp 
value (X). See Table 11 .1  for a l lowable values. The tr ip unit wi l l  
l imit the instantaneous tr ip  level  so that the breaker with­
stand rating is not exceeded. Maximum setting is dependent 
on breaker frame size. 

1.5 
10 I 9 

Standard instantaneous function 

Short-Time Functions (Optional) 

Short-Time Pickup 
The short-time pickup function controls the level of h igh cur­
rent the breaker will withstand for short per iods of time to 
al low downstream devices to clear fau lts without tri pping the 
breaker. Settings are adjustab le  in increments of the breaker 
current setting (C). See Table 11.1 for a l lowable val ues. If the 
instantaneous setting is set for lower values of current than 
the short-time function. the instantaneous function prevai ls .  

,-1-.5 
I 2.5 9 
I 5 
l ___ _ 

Short-time pickup function 
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Power+™ Trip Units 

Tabe 11.1 
Power+TM Trip Unit Characteristics 

Envelope Frome Max. Sensor Rating (Amps) Long-Time Short-time 
Size Amp Rating (S) 

Current Setting© 
(Pick-up) Multiple of 

Rating Plug Amps (X) 

800 200, 400, 800 

2000 1600 800, 1000, 1600 

2000 2000 
0.5, 0.6, 0.7, 0.8, 0.9, 

0.95, and 1.0 
3000 2500, 3000 1000, 2000, 2500, 3000 

4000 4000 4000 

Trip Unit Characteristics (continued) 

Envelope Size Adjustable Instantaneous Adjusta ble Instantaneous 
Pick-Up without ST (Multiple Pick-Up with ST (Multiple of 

of Rating Plug Amps) (X) Rating Plug Amps) (X) 

1.5 thru 10.0 1.5 thru 15.0 

2000 15 thru 10.0 1.5 thru 15.0 

1.5 thru 10.0 1.5 thru 15.0 

3000 1.5 thru 10.0 1.5 thru 130 

4000 1.5 thru 9.0 1.5 thru 9.0 

CD Time delay shown at 600% of current setting at lower limit of band. 
(£) Time delay shown at lower limit of each band. All pick-up tolerances are ±10%. 

Delay CD Seconds Pick-up (Multiple of Delay Seconds 
(4 Bands) Current Setting) (C) (3 Bands) 

2.4, 4.9, 9.8, 20 
I2T in CD .10, .21 ,  35 

2.4, 4.9, 9.8, 20 

2.4,  4.9,  9 .8,  20 
.5 ,  2.0, 2.5, 3.0,4.0, 5.0, 

7 .0 and 9.0 
2.4, 4.9, 9.8, 20 12T out(£) .10, .21 ,  .35 

2.4 ,  4.9,  9 .8,  20 

Ground Fault 

Pick-Up (Multiple of Sensor Amp Rating) Delay® Seconds 
(3 Bands) 

0.20 thru 0.60 

0.20 thru 0.60 I'T in® . 1 0 , .21, .35  

0 .20 thru 0.60 

0.20 thru 0.37 

0.20 thru 0.30 
I'T out<£l .10, .21 ,  .35 

X= Rating plug amps 
S= Sensor amp rating 

Gl Time delay shown at lower limit of each band. Ground fault pick-up not to exceed 1200 amps. 
®Time delay shown at ZOO% of pick-up at lower limit of band. 

C= Long-time current setting (pick-up) 
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Power+™ Trip Units 

Short-Time Delay 
Short-time delay is a lways provided when short-time pickup 
is ordered. Short-time delay provides additional refinement in 
providing coord ination between upstream and downstrea m  
protective devices. There a re three t ime delay bands that 
provide delays from 100 ms to 350 ms of 1 (M IN). 2 (I NT). 3 
(MAX). 

Short-time delay with l2t OUT 

Selectable Short-time l2t Function 
Selectable short-time l2t is a lways provided with the short­
time option. The l 2t he lps the sol id-state trip unit coord inate 
with downstream thermal magnetic devices or fuses. This 
function impacts the shape of short-time and short-time 
delay t ime current curves, and may be programmed either IN 
or OUT. 

Short-time delay with l2t IN 

Normal Ground-Fault Protection (Optional) 

G round-Fault Protection 
The ground-fault function in the Power+™ trip unit is field up­
gradeable. It i s  enabled and adjusted through the rating plug. 
To upgrade to the ground-fault option, simply remove the 
non-ground fau lt rating plug that does not have the ground­
fau lt option and insta l l  a g round-fault rating plug. A ground­
fau lt is an unintentiona l  current fiow from a circuit through 
a conductive path to ground. Ground faults usual ly have 
intermittent or very low va lues of current fiow, as depicted in 
Graph A .  and are not detected by long-time overload protec­
tion. 

12 

Some ground-fau lt trip systems may not detect this type 
of fault because the intermittent nature of the fault never 
exceeds the trip threshold as i l lustrated in Graph B. 

The Power+ trip unit detects and integrates (adds a ser ies of 
a rcing and intermittent current pu lses) the low-level cur­
rent of a ground fault .  This integration function provides a 
memory response for g round fau lts to achieve preferred 
g round-fault protection as shown in Graph C. 

t �und Fault Current @Po od' ooo.1 
Ground Fault 
�!!e_c!�!' ................... _ ....................... _ 

Ground-fault memory c i rcu it 

The NEC requires that the maximum g round-fault setting not 
exceed 1200 amps. G round-fau lt protection includes pickup 
setting, g round-fau lt de lay settings and selectab le 12t func­
tion. 

G round-fault pick-up settings are based on multip les of S ,  
the current sensor rating. The lowest setting is 20% of  S, and 
the h ighest setting is based on current sensor amp ratings, 
such that the maximum setting does not exceed 1200 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 12t  s lope to the square corner of the ground-fault  t ime 
current curve transition, from pickup to the constant delay 
bands, to improve coordination with downstream devices. 

(xS) .24 .26 .22£:;1.,.28 
.20---.30 

.22"' I\)/ 
.20 

Grou nd-fault pickup and g round fault time delay 

�IN 
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Power+™ Trip Units 

Rating Plugs 

Power+™ trip un it rating plug 

A new interchangeable rating plug i s  used in the Power+™ 
trip  unit across the entire Power Break® I I  breaker product 
l ine. Rating plugs are the key devices that establish the cur­
rent rating of the breaker. They provide an essential sca l ing 
function for the unit's microprocessor, and ensure maximum 
accuracy. They a lso provide an externa l  jack for connection 
to an externa l  battery pack, or TVRMSZ test k it .  

Rating plugs have rejection features that a l low them to  be  
inserted only with breakers containing the correct current 
sensors. Rating plugs for the Power+ tr i p  unit cannot be used 
with Spectra RMSTM molded case circuit breakers or with 
MicroVersaTr ip Plus™ and MicroVersaTrip PM™ trip units. See 
Table 13.1 below. 

Table 13.1 
Rating Plug And Current Sensor Rating 

Envelope Frame Sensor Sensor Rating 
Size Max Rating Plug Amps (X) 

Rating (Amps) (S) 
(Amps) 

2000 800 200 100, 150 , 200 

400 200,225,250,300,400 

800.1600 800 400. 450. 500. 600, 700, 800 

1600 1000 600. 800. 1000 

1600 800, 1000, 1 100, 1200, 1600 

2000 2000 1000, 1200. 1500, 1600, 2000 

3000 2500 1000 600. 800. 1000 

2000 1000, 1200. 1500, 1600, 2000 

2500 1600, 2000, 2500 

3000 3000 2000, 2500, 3000 

4000 4000 4000 1600, 2000, 2500, 3000, 3600, 4000 

S= Sensor amp rating X= Rating plug amp 

Current Sensors 

Typical toroidally wound sensor 

Toroidal ly wound current sensors are furnished for all major 
protective functions, and for use with Power+™ and M icro­
VersaTr ip  PM tri p  units. Current sensors are factory instal led 
and are not changeable in the field. There are 11 current 
ratings for the Power Break I I  breaker l ine through 4000 
amps. See Table 13.1 for current ratings. Rating plugs must 
be coordinated with the current sensor rating (S) l i sted on the 
face of the rating plug. 
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MicroVersaTrip Plus™ and PM™ Trip Units 

The Enhanced MicroVersaTrip PlusTM And 
MicroVersaTrip PMTM Trip Unit Systems 
The Enhanced M icroVersaTrip Plus and M icroVersaTrip PM 
tr ip unit systems for Power Break® I I  insulated case breakers 
consist of the trip unit, the trip actuator, current sensors and 
rating p lugs. The term "trip unit system" app l ies to the combi­
nation of these fou r  components which form the sol id-state 
c i rcuit breaker tr ipping system. 

M icroVersaTrip Plus trip units provide a complete range of 
standard and optional overcurrent and ground-fault pro­
tective functions. M icroVersaTrip PM un its add advanced 
metering, commun ications and protective relaying functions. 
M icroVersaTrip PM trip units a re designed to function as part 
of the GE  POWER LEADER™ Power Management System. 

Components of M icroVersoTrip Plus tr ip un it system 

True RMS Sensing 
Enhanced M icroVersaTrip Plus and MicroVersaTrip PM trip 
un its continue to use GE's proven technique of measuring 
true rms currents (and voltages for M icroVersaTrip PM tr ip 
units) of both s inusoidal and harmonica l ly distorted wave­
forms. The frequent sampl ing (64 t imes per cycles per phase) 
a l lows precise calculations of true rms current. The sampling 
rate al lows waveform measurement up to the 3 1st harmonic 
to ach ieve accuracies of 99%. GE's true rms sensing avoids 
potential underprotection or overprotection problems associ­
ated with peak-sensing tripping systems. 

Enhancements to MicroVersaTrip Plus 
and MicroVersaTrip PM Trip Units 
Enhancements include several new functions that simpl ify 
programming and make fault displays easier to read and 
interpret . 

14 

Batteries 
Replaceable, long-l ife l ith ium batteries provide programming 
and display power to the tr ip unit's LCD on command. The 
tr ip unit can be removed from the breaker, and a l l  setpomts 
can be defined at a technician's desk. The i ntegral conserva­
tion feature extends battery l ife. The batteries are automati­
cal ly shut off when no programming operation or d isplay 
request is cal led for within 30 seconds after the last key 1s 
pressed. The batteries a lso enable the user to read fau lt 
displays on an  open breaker. 

The battery is i ntended to power the Trip Unit when it i s  
. 

otherwise unpowered. At low currents the Trip Unit Display IS 
not active. Pressing the BATTERY key under these conditions 
wi l l  not activate the d isplay. The MicroVersaTrip Plus tr ip  unit 
d isplay is on as long as a smal l  amount of current (m ini­
mum 20% of current sensor rating) is flowing in the breaker 
current sensors. The displays of instal led MicroVersaTrip PM 
units a re visible at all times due to an external  +24Vdc power 
supply accessory. 

The batteries are not requ i red to maintain programmed 
settings, or  store tr ip information. They simp ly provide a 
local power source to energize the programmer when no 
othe r  source of power is available. Al l  setpoints, t ime delays 
and other programming functions are stored in non-volati le 
memory within the trip unit's m icroprocessor. 

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

LCD 
The LCD - l iquid crystal d isplay- has increased contrast to 
improve legibi l ity in poor l ight ing condit ions. New interna­
tional displays symbols are use for various programming 
functions (e.g. , " I»" for short c i rcuit and " I>" for overload). 

Trip Operations Counter 
The enhanced MicroVersaTrip Plus and MicroVersaTrip PM 
Trip un it a lso store and d isplay the total number of trips due 
to long t ime overloads, short t ime and instantaneous short 
c i rcuits, and ground faults. Each display stores up  to 256 
operations per  trip category before resetting to  zero. Each 
counter can be ind ividual ly reset through the keypad. 

Accessory Integration 

Four accessories are integrated through the MicroVersaTrip 
P lus and  M icroVersaTrip PM trip un its. Drop-in shunt trip (with 
or without lockout). bell a larms (with or without lockout) and 
the undervoltage release modules fit into keyed pockets. 
They operate through the tr ip un its, and not through any 
external mechanism. All accessory wiring is pre-wired to 
secondary termina ls, and no user wi ring is necessary. When 
activated, the shunt tr ip (with our without lockout) and un­
dervoltage release modu les send a signal to the trip unit to 
energ ize the trip actuator and open the breaker. 
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MicroVersaTrip Plus™ and PM™ Trip Units 

Operation of MicroVersaTrip Plus™ 
Trip Units 

PhllSeS 
A 8 C N PTs With 120 ViK Set;OOdaries 

Zone Selective Interlock A B C N JnputJOutput 
Phases (Optional) +--� 

24 Vdc Power Supply 

MicroVersaTrip PM Microprocessor 

•With or without lockout 

Block diagram of MicroVersaTrip Plus trip unit 

MicroVersoTr ip Plus units have a menu of standard and op­
tional functions. The block d iagram shows a ful ly configured 
MicroVersaTr ip Plus tr i p  unit with ground-fault protection. 
The current sensors are specia l current transformers that 
provide the tr ip  unit with its operating power. I nterchange­
able ratings plugs act as scalars for the outputs of the 
current sensors, as wel l  as  establ ish the current rating of 
individual breakers. When a four-wire system is  used and a 
ground-fault protection is called for, an  external  neutra l  sen­
sor is necessary. 

Analog current s ignals ore converted to dig ita l values, and 
are measured and compared with establ i shed tr ip  sett ings 
in  the microprocessor 's memory. Any overcurrent or ground 
fau lt condition that exceeds pre-set cond it ions produces a 
tr ip  signal from the microprocessor to the trip actuator. The 
tr ip actuator is a low-energy, positive-action tr ipping device. 
The low-level trip s ignal counteracts the strength of the 
actuator's permanent magnet, and allows a spr ing to unseal 
the magnet and tr ip the brea ker. 

Both the shunt tr i p  and undervoltage release (UVR) acces­
sories a lso produce tr ip s ignals to the tr ip  actuator when en­
ergized. The user may program each of the two be l l  a larms, 
independently, to operate as a resu lt of any combination of 
overcurrent ( including ground fault) . shunt tr ip and under­
voltage release. 

Standard And Optional Protective Functions 
Standard and optional protective functions for MicroVersa­
Tr ip Plus tr ip un its are shown below. The breaker sett ings are 
programmed in multiples of "X" (rating plug amp values). "S" 
(current sensor amp rating values). "C" (the long-time setting 
in  amps - multiply long-time setting by rating p lug amp rat­
ing) .  and "H" (the short-time withstand rating of the breaker). 

Standard 
• 3-phose Ammeter 
• Adjustable Long-Time ( L) pickup, 0.5 - LOX, with four 

delay bands 
• Adjustable instantaneous (I) pickup, 1.5 - 15X 
• Overload, Short Circuit ,  and Short-Time local tr i p  ind icators 

with over load p ickup warning 
• Test set initiated tr ip  

Optional Functions 
• Adjustable Short-Time (S) pickup, 1.0 -9.0C and delay 

(3 bands) with l2t ON/OFF selection 
• Adjustable Ground Fau lt (G) p ickup, 0.2-0.6S and de lay 

(3 bands) with l2t On/Off selection and tr ip  ind icator 
• High-range instantaneous fixed at 1.0H 
• Zone selective inter locking for Ground Fault or Ground 

Fault and Short-Time 
• Defeotable Ground Fault function (non-UL) 
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MicroVersaTrip Plus™ and PM™ Trip Units 

Long-Time Protective Functions 

Long-Time Function/Current Setting (Standard) 
The adjustable long-time setting is based on mult iples of 
"X", the rat ing p lug amp rating.  There are 11 possible setting 
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 wil l carry continuously without 
tr ipping. Mu ltiplying the long-time setting by the rating p lug 
value establ ishes the va lue of "C". For example, a breaker 
with a 95% long-time setting and 500 amp rating p lug (xi 
would have a 475-amp current setting, or value of C. 

( Long-time current setting (C)= (0.50 to1.00) X rating plug (XI) 

1.00 SETUP 
ldn 

4T 
PICKUP 

Long-time function or current setting 

Long-Time Delay (Standard) 
Long-time delay varies the time it will take the breaker to tr ip  
under sustained over load conditions. I t  permits the breaker 
to r ide through momentary pred ictable overloads (e.g., mo­
tor starting) without tr ipp ing.  There are 4 time bands that 
provide nominal delays from 3 to 25 seconds at 600 % of the 

breakers current setting, or value C. 

SETUP 

DElAY 

--------�--�--�----·--- ----� 
Long-time delay 

16 

I nstantaneous Function (Standard) 
Al l  Power Break® I I  breakers have e ither the standard in­
stantaneous tr i p  function or the "h igh range" instantaneous 
function. The instantaneous trip point establ ishes the value 
of current that wil l tr i p  the breaker without i ntentional  time 
delay. Instantaneous tr ip  times are 50 mi l l iseconds, or less. 
I nstantaneous tr i ps are the resu lt of severe overcurrent or 
short-circuit conditions, and damage to the power systems is 
min imized by immediate tr ipp ing.  Standard settings are ad­
justable in  increments of .5 of X of the rating p lug amp value 
(X). See Table 17 .1  for a l lowable values. The trip unit wi l l  l im it 
the instar:Jtaneous tri p  level so that the breaker withstand 
rating is not exceeded. 

1.00 
INST 

.... PICKUP 

SHUP 
.xl)r 

Standard instantaneous function 

Short-Time Functions (Optional) 

Short-Time Pickup 
The short-time pickup functions controls the level of h igh 
current the breaker wi l l  withstand for a short per iod of time 
to allow downstream devices to clear faults without tripping 
the breaker. Settings are adjustable in increments of 50% of 
the breaker current setting (C). See Table 17.1 for a l lowable 
values. If the instantaneous setting is set for lower values of 
current than the short-time function, the instantaneous func­
tion preva i ls. 

-�---�-·--·· 

'1.0 ' SETUP \l 
\ \ 

xLT 
ST 

PICKl!f> ·, 

Short-time pickup function 
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MicroVersaTrip Plus™ and PM™ Trip Units 

Table 17.1 
MicroVersaTrip PlusrM And MicroVersaTrip PM Unit Characteristics 

Envelope Frame Sensor Rating Long - Time Short - Time 
Size Max. Amp (Amps) 

Current Setting (C) Delay CD Pick -up Delay Rating (S) 
(Pick-Up) Multiple of Seconds (Multiple of Current Seconds (3 Bands) 
Rating Plug Amps (X) (4 Bands) Setting) (C) 

800 200,400,800 2.4, 4.9, 9.8, 2.0 I'T in CD 0.40 for oil 
2000 1600 800,1000,1600 2.4, 4.9, 9.8, 2.0 bands 

2000 2000 
0.5 thru 1.0 in 

2 .4,  4 .9,  9 8. 2 .0 
1.5 thru 9.0 in 

increments of 0.05 increments of 0.5 
3000 2500, 3000 1000,2000, 2500, 3000 2.4, 4.9, 9.8, 2.0 12T out a! .10, .21, .35 

4000 4000 4000 2.4, 4.9, 9.8, 2.0 

Trip Unit Characteristics !continued) 

Envelope Adjustable Instantaneous Adjustable Instantaneous High Range Ground Fault 
Size Pick-up without ST Pick-up with ST I nsta nta neous 

(Multiple of Rating (Multiple of Rating (Multiple of Frame Pick-Up (Multiple of Sen- Delay a> 
Plug Amps) Plug Amps) Short-Time Rating) sor Amp Rating) Seconds (3 Bands) 

(X) (X) (Hl 

1.5 thru 10.0 in 1 .5 thru 15.0 in 0.20 thru 0.60 in 
0 .5  increments 0.5 increments increments of 0.01 I2T in® 0.40 for oil 
1.5 thru 10.0 in 1 .5 thru 15.0 in 0.20 thru 0.60 in bands 

2000 
0 .5  increments 0.5 increments increments of 0.01 

1 .5 thru 10.0 in 1 .5 thru 15.0 in 
1.0 

0.20 thru 0.60 i n  
0 .5  increments 0.5 increments increments of 0.01 

3000 
1.5 thru 10.0 in 1 .5 thru 13.0 in 0.20 thru 0.37 i n  12T out@ . 10, . 2 1 ,  . 3 5  
0 .5  increments 0.5 increments increments of 0.01 

4000 
1.5 thru 9.0 in 1.5 thru 9.0 in 

0.5 increments 0.5 i ncrements 

CD Time delay shown at 600% of current setting at  lower limit of bond 

a> Time deloy shown at lower limit of each bond. All pick-up tolerances ore± 

a> Time delay shown at lower limit of each bond. Ground fault pick-up not to exceed 1200 amps 

@) Time delay shown at ZOO % of pick-up at lower limit of bond 

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 
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MicroVersaTripPius™ and PM™ Trip Units 

Short-Time Delay 
Short-time delay is a lways provided when short-time pickup 
is ordered. Short-time delay provides additional refinement in 
providing coordination between upstream and downstream 
protective devices. There a re three t ime delays that provide 
delays from 100 ms to 350 ms of 1 (M I N) ,  2 ( I  NT), 3(MAX). 

SETUP 

sr DElAY 

l't OUT 

Short-time delay wit h 12t OUT 

Selectable Short Time (2t Function 

I 

1 r 
u 
l r 
ll 

�L __ � 

' 
' 

II 
t<l 
!"--1 

Selectable short-time l2t is a lways provided with the short­
time option. The l2t he lps the sol id-state trip unit coordinate 
with downstream thermal magnetic devices or fuses. This 
function i mpacts the shape of short-time and short-time 
delay time current curves, and may be programmed either  
I N  or OUT. 

I SETUP 

!1lll i'T 
DElAY 

u H 
t'·i ·---�--------·---------------"" 

Short-time delay with l2t I N  

H igh-Range I nstantaneous (Optional) 
The high-range instantaneous function is for special app l ica­
tions where a l l  coord ination is based on adjustments of long 
and short time. The instantaneous tr ip setting is fixed at "H" 
- breaker's short-time withstand rating. 

Normal Ground-Fault Protection (Optional) 

Ground-Fault Protection 
A g round fault is an un intentional current flow from a circuit 
through a conductive path to g round. Ground fau lts usu­
ally have intermittent or very low values of current flow, 
as depicted in G ra ph A, and are not detected by long-time 
overload protection. 

18 

Some g round-fau lt tr ip systems may not detect this type  
of  fault because the  intermittent nature o f  the fau lt never 
exceeds the trip threshold as i l lustrated in Gra ph B. 

The MicroVersaTrip Plus™ and MicroVersaTrip PM™ trip units 
detect and integrate (add a series of a rcing and interm ittent 
current pulses) the low-level current of a ground fault .  This 
integration function provides a memory response for g round 
faults to ach ieve preferred g round fault protection as  shown 
in G raph C. 

The N EC requ i res that the maximum g round-fault setting  not 
exceed 1200 amps. G round-fau lt protection includes pickup 
setting, g round-fault de lay settings and selectable l2t func­
tion. 

Ground fault memory c i rcuit 

SHUP .20 xGT 
Gf 

PICKUP 

I SETUP 

GFI'T 
DElAY 

Ground fault pickup and ground fau lt time delay 

Ground-fault pickup settings a re based on multiples of S, 
the current sensor rating. The lowest setting is 20% of S, and 
the highest setting is  based on current sensor amp ratings, 
such that the maximum setting does not exceed 1200 amps. 
There are 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 12t slope to the square corner of the ground-fault time 
current curve transition, from pickup to the constant delay 
bands, to improve coord ination with downstream devices. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



MicroVersaTripPius rM and PM™ Trip Units 

Defeatable Ground-Fault Protection (Optiona ll­
Not U L  Listed 
A defeatoble ground-fault protection is offered for users who 
wont the abi l ity to enable or disable ground-fau lt protec­
tion depending on special c i rcumstances. When this type of 
g round-fault protection is ordered, in addit ion to the normal 
ground-fault sett ings, the user con enable or disable ground­
fault protection during programming. To d isable this kind of 
ground-fault protection, set the delay to OFF. 

Zone Selective I nterlocking (Optional) 
Trad itional  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 this is that upstream 
portions of the system must endure h igh  values of fau lt cur­
rent unti l  t ime-out occurs. 

� "Output" from Trip unit � "Input" to Trip unit 

IJII! ZSIM No.1 j 1J11 
Downstream Upstream 
Connections Connections 

- Bus -- Wiring 

M ulti-zone selective interlocking 

MicroVersoTrip Plus™ and MicroVersoTrip PM™ trip units 
provide coordination between the first breaker and the im­
mediate upstream breaker. When the downstream breaker 
detects a fau lt ,  it signals the upstream device to shift to its 
preset time de lay bond, a l lowing the downstream device to 
clear the fault .  Without a signal from a downstream brea ker, 
on upstream breaker wi l l  respond on the min imum delay 
bond. For a fau lt between these two breakers, the upstream 
would c lear the fault on the min imum delay bond since no 
signal  i s  being sent by the  downstream breaker. 

Zone Selective interlocking is ava i lab le for either ground fault 
only, or both g round-fault and short-time functions. The 
zone selective interlocking feature requi res a zone selective 
interlock module (ZS I M ) catalog number TI M l. The module is 
on intermediate control device used between upstream and 
downstream circuit breakers to communicate with the short­
t ime and ground-fault zone selective interlock functions of 
the M icroVersoTrip Plus and MicroVersoTrip PM un its. The 
module requires 120/208/240 VAC, 15 VA maximum. 

Operation of MicroVersaTrip PM Trip Units 
MicroVersoTrip PM trip un its odd communications capabi l ity 
with remote host computers and the G E  POWER LEADERTM 
Power Management System. I n  add ition, the user can choose 
to odd metering, protective relaying or both. In the block dia­
gram (page 20) of the M icroVersoTrip PM trip unit, note that 
there ore two a ddit ional sets of inputs- voltage inputs from 
each p hose and  a +24 Vdc input from on external power 
supply. Additiona l ly, there is  a communication input/output 
l ink to the POWER LEADER system. 

Voltage I nputs 
Voltage inputs to the MicroVersoTrip PM trip unit ore required 
for both metering and protective relays. Voltage inputs 
require three delta or wye-connected potential transformers 
with 120 Voc secondaries, and an external voltage module 
that further conditions the voltage s ignals for use by the tr ip 
unit's microprocessor. A s ingle set of external voltage mod­
ules con serve the requ irements of up  to 20 trip un its. 
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MicroVersaTrip Plus™ and PM™ Trip Units 

+24 Vdc Input 
MicroVersaTrip PM trip units require an external +24 Vdc 
power supp ly to furnish power to the communication 
network. In addition, this power supply energ izes the LCD 
disp lay, so that low current values, voltage values and trip 
targets are d isplayed without use of the i nternal batteries. 
However, batteries are suppl ied with MicroVersaTrip PM trip 
units for cold set-ups and viewing targets in  the event the 
+24 Vdc power supply is interrupted. A s ingle +24 Vdc power 
supply can supply the power requ i rements of up  to 16 M icro­
VersaTrip PM trip un its. 

M icroVersaTrip PM Microprocessor 

Com m unications Output 
The commun ications network uses a pair of shie lded, twisted 
wires to connect individua l  devices to the POWER LEADER™ 
system. Connection d istances up  to 1000 ft . can be made 
without repeaters. A l l  communication network wir ing with in 
the breaker i s  pre-wired to dedicated secondary termina ls. 
I ntegration to Modbus RTU networks requ i res the use of a 
POWER LEADER Modbus Concentrator. 

Phases 
MicroVersaTrip PM 

Microprocessor 
A B C N PTs With 120 Vac Secondaries 

� rv Fault ., 
r ' - - ' ,_/ v IV ' 

' ' Q; 
' I 

A .. t: r-I Cl> 
\ � = s :::: > 

c ::: c: 
� ' ,  _;:_ , '  0 

Trip ... (,) __., 
Q ... Logic 

Current Sensors � ' , , - - - , ,  I � � ��-. •• . .... '\ Phase Rating 

:• .. ""I Currentt I Plug 
I 

I 

I 
I � . ._ (Optional Neutral Current) .. I -

I 
I 

I 
Hi-Range � 

I. • -� (Phase Currents - Optional . ... 
� .. �· ... Instantaneous 

Hi-Range Instantaneous) (Optional) - -

*Shunt I .. 
Trip I ... 

I l UVR _... I ... 
Protective Relays 
• Overvoltage 

I I • Undervoltage 
Trip Unit ... • Unbalance Voltage 
Keypad • Reverse Power 

Zone Selective Interlock • J� t A B C N Input/Output 
... J� Jl 

Phases (Optional) .... 

24 Vdc Power Supply '* 
Communications Link ... .... 

*With or without lockout 

Block d iagram of MicroVersoTrip PM trip un it 

20 

.. Trip r 
Acuator 

DIP �tches 
Fault _.., 
Shunt Trip 1-__. 
UVR -__. '---
Fault -� 
Shunt Trip 7 __. 
UVR -,.... 

DIP �tches 

Bell Alarm, 
Alarm Only 

Bell Alarm 
With Lockout 

.. LCD Display ... 

Contact Position Switch 

Drawout Position Switch 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



M icroVersaTri p P lus™ and PM™ Trip Units 

Metering 
When the metering function is selected, a number of 
standard metering parameters can be viewed on the LCD 
display. All of these values are communicated to the POWER 
LEADER™ Power Management System. The accuracy of the 
metering functions i s  constrained by the physical size of the 
current sensors. Consequently, al l  metering functions are 
designed for load management decisions, and a re not a 
substitute for util ity revenue metering equipment. 
• Current: All tr ip un its, inc luding MicroVersaTrip Plus™, pro­

vide metering of ind iv idual  p ha se currents. The user can 
select phases 1, 2, or  3. Current displays automatical ly shift 
from amps to ki loamps a bove 999 amps. The min imum 
current display reso lution is in  tenths of  an  amp (e.g., 5 12 
AI. 

• Voltage: The metering d isplay of fou r  wire systems can 
rea d  both l ine-to-neutral and l ine-to- l ine voltage d isplay 
for each phase. The smal lest resolution of the voltage 
display is one volt (e.g. 277V, or  276V). 

• Energy: The energy display indicates the a mount of rea l  
power that has passed through the  breaker. The d isplay 
has three-digit resolution, and automatical ly scales the 
display from kWh to MWh to GWh. Normal power f low can 
be selected as either load-l ine or l ine-load in the setup 
mode. Once normal flow is configures, energy values wi l l  
accumulate in  the positive d i rection. For certai n  applica­
tions where power may flow i n  either d i rection,  such as  tie 
breakers, energy may d isplay a negative value. 

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

• Volt-amperes (or tota l power): "Total power"  or vo lt-am­
peres in units of kVA o r  MVA can be viewed on command 
on the LCD display. 

Table 21.1 Trip Unit Metering Display Accuracy 

Value Breaker Full Scale System Full Scale 
AccuracyCD 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 unit .  breaker. current sensors and rating plug. Accuracy is based on 
loading range of 20% to 100% of breaker current sensor rating. 

@ Includes trip unit. breaker. current sensors. rating plug. plus Voltage Module [poten­
tial transformers. control power voltage conditioner[. Accuracy is based an loading 
range of 20 % to 100 % of breaker current sensor rating. 

• 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 m inutes. The display provides a 
rol l ing average of power over the scheduled t ime interva l .  

• Peak demand: Peak demands in un its of kW or MW can be 
displayed. This value indicates the h ighest power demand 
reached since the start of demand measurements, or  s ince 
reset. The peak demand value can be reset to the present 
demand via the keypad. 

Protective Relaying 
When protective relaying functions are selected, any combi­
nation of the following protective relays can be enab led. All 
relay functions combine both an adjustable setpoint and an  
adjustable d iscrete (not inverse) t ime delay. A l l  t ime  de lays 
a re adjustable from 1 to 15 seconds in increments of 1 sec­
ond. All tr ipping is  performed through the trip unit .  The user 
can configure the trip unit to activate the bel l  a larm only, the 
bel l  a larm with lockout , or  neither, in  response to a protective 
relay (or overcurrent/ground-fault) tr ip. 
• Undervoltage: Undervoltage protection may be set from 

50% to 90% of the true rms nominal voltage in increments 
of 1%. 

• Overvoltage: Overvoltage protection  may be set from 
1 10% to 150% of the true rms nominal voltage in incre­
ments of 1%. 

• Voltage unbalance: Voltage-unbalance protection com­
pares the lowest or h ighest p hase voltage with the other 
two, and in itiates a trip if the d ifference exceeds the 
setpoint. True rms voltages a re computed for each phase. 
The range of trip settings varies from 10% to 50% in incre­
ments of 1%. 

• Current unbalance: Current-unbalance protection com­
pares the true rms current in either the h ighest or lowest 
phase with the true rms current in the other two phases. A 
tri p  is in itiated if the d ifference exceeds the setpoint. The 
range of trip settings varies from 10% to 50% in  incre­
ments of 1%. 

• Power reversal: The Power Break® I I  b reaker 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 units of kW. Reverse power setpoints vary from 
10kW to 990kW in i ncrements of 10kW. 

• Enable/disable relays: To disable any of the protective 
relay functions, set the t ime delay for that function to OFF. 
Setting the t ime delay to any discrete value enables the 
relay. 
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MicroVersaTrip Plus™ and PM ™Trip Units 

Programming Trip Units 
Al l  M icroVersaTrip Plus and M icroVersaTrip PM trip units for 
Power Break® I I  breakers use the same programming key­
pads. All functions ordered a re selectable and displayed. 

Programming display and keypad 

• Function: Selects the mode of the d isplay (Setup, Metering 
or Status) 

• Select: Chooses the next item for display. All modes have 
a sequential menu that al lows the user to step from one 
function to the next. 

• Battery: Energ izes the internal  battery circuit and the LCD. 
• Value: Al lows changing a setpoint, or changes a meter­

ing display from l ine-to-l i ne  or l i ne-to-neutral, or select 
between phases 1. 2 or 3 .  

• Enter: Stores setpoint i n  the tr ip unit's non-volati le  
memory. 

Trip Targets - Overcurrent 
and Ground Fault 
Trip targets for protective functions use international  sym­
bols, and are shown on the LCD when in the Status mode. 
• Normal: When al l protective circuits are with in normal 

l im its, the term "OK" is vis ible in  the LCD d isplay. 
• Long-time trip: The long-time trip d isplay moves through 

two transitions. As the current in  any phase reaches 95% 
of its setpoint, the word "P ICKUP" begins to flash. As cur­
rent increases, flashing frequency increases, unti l lOO% 
of the pickup point is reached. At that moment . P ICKUP 
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 over­
load. In addition to this target , the display indicates the trip 
status with the word, "FAU LT." The display shows the type 
of trip ''LT", the phrase the fau lt occurred on, and the mag­
nitude of the fault current. The trip information is d isplayed 
unti l cleared by the user. 

3.08 01 kA METER ;t.2S 02 kA STATUS 

LT FAULT PICKUP 
Long-time trip imminent Breaker tripped on long t ime 

22 

• Short-time and instantaneous trips: Short-time and 
instantaneous trips share the same trip target. The P ICKU P 
target is not i l luminated, s ince the time interval between 
p ickup and tripping are so short for either function. In the 
DISPLAY mode, the trip target for a short-time or instanta­
neous trip is "1»." [Si9 z l s.·oo STATUS kA 

llr FAUlT . 

Breaker tripped Breaker tripped on 
o n  short t ime instantaneous 

• G round Fault Trip: The trip target for a ground fau lt trip is 
i l l um ination of the letters "GF". 

.Y> I STATUS 

GF 

Breaker tripped on ground fault 

Trip Operations Counter 
The trip un it stores the number of trip operations for long­
time, short-time, instantaneous and ground fault .  U p  to 
256 counts of each trip operation a re stored i n  memory. 
Manua l  reset through the keypad is possible at any time. The 
electronic trip operation counter does not store shunt trip, 
undervoltage release or protective relay trips. An optional 
mechanical operations counter is avai lab le that counts 
each open-and-close operation of the ma in  contacts for any 
reason. 

GF OPS · · �·:] ' "  "'"'  

Breaker showing cou nter 

Trip Targets - Protective Relays 
Trip targets for the enabled protective relays appear in the 
status screen when they occur. Symbols used are: 
• Undervoltage trip V< 
• Overvoltage trip V> 
• Unbalanced voltage !J.V 

• Unbalanced current !J.I 
• Power reversal 

Trip Targets - Accessories 
U VR and ST targets are displayed when a trip is caused by an  
undervoltage release or  shunt trip accessory. The display wi l l  
indicate with a flashing target and the FAULT segment does 
not display. www . 
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MicroVersaTrip Plus™ and PM ™Trip Units 

Rating Plugs 
The same interchangeable rating p lugs are used in a l l  of the 
MicroVersaTrip Plus™ and MicroVersaTrip PM™ trip un its 
across the entire Power Break® I I  breaker product l i ne. Rating 
p lugs are the key devices that establ ish the current rating of 
the breaker. They provide an essential scal 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. 

Rating plugs 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 MicroVersaTrip Plus 
and M icrosVersaTrip PM trip un its cannot be use with Spectra 
RMS™ molded case circuit breakers, but are compatib le with 
Power Break and Type AKR breakers with M icroVersaTrip Plus 
and MicroVersaTrip PM trip units. See Table 23.1 

M icroVersaTrip rating plug 

Table 23.1 
Rating Plug And Current Sensor Rating 

Envelope Frame Max. 
Size Rating 

(Amps) 

800 

800,1600 
2000 

1600 

2000 

2500 
3000 

3000 

4000 4000 

S= Sensor amp rating 
X= Rating plug amps 

Sensor 
Rating 
(Amps) 

(S) 

200 

400 

800 

1000 

1600 

2000 

1000 

2000 

2500 

3000 

4000 

Sensor Rating 
Plug Amps IX) 

100, 150, 200 

150, 0.  225 ,250, 300, 400 

300.400,450,500.600,700,800 

400,600,800,1000 

600,800, 1000,1100,1200, 1600 

800, 1000, 1200,1500,1600,2000 

400,600,800, 1000 

800,1000.1200.1500,1600,2000 

1600,2000,2500 

2000,2500,3000 

1600,2000,2500,3000, 3600,4000 

Current Sensors 
Toroidal ly wound current sensors are furnished for a l l  major 
protective functions and for use with M icroVersaTrip PM trip 
units. Toroidal sensors, inc luding a second a i r-core winding, 
a re provided with the high-range instantaneous function. 
Current sensors are factory insta l led and a re not changeable 
in  the fie ld. There are 11  current ratings for the Power Break 
II breaker l ine through 4000 amps. See Tab le 23.1 for current 
ratings. Rating p lugs must be coordinated with the current 
sensor rating (S) l isted on the face of the rat ing p lug .  

• 
Typical toroidolly wound current sensor 

Accessory Configu ration 
Activation of the Bel l  Alarm - Alarm Only and Bel l A larm with 
Lockout are contro l led by switch setting on the rear of the 
trip unit .  To change the conditions which activate these ac­
cessories, configure the trip unit switch setting as described 
below. 

Rear of tri p un it 

Table 23.2 
Accessory Switch Setting 

Switch Factory Function 
Setting 

1 Disable Shunt trip activates Bell Alarm - Alarm Only 

2 Disable UVR Trip activates Bell Alarm- Alarm Only 

3 Enable Protection trip activates Bel l  Alarm - Alarm Only 

4 Disable Shunt Trip Activates Bell Alarm/ Lockout 

5 Disable UVR trip activates Bell Alarm/Lockout 

6 Enable Protection trip activates Bell Alarm/ Lockout 
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Accessories 

Accessories - Stationary and 
Drawout Breakers 
The complete l ine of Power Break® I I  breaker accessories 
may be either factory insta l led or field insta l led to meet user 
needs. The electronic shunt trip (with or without lockout), the 
bel l a larm, the bel l a larm with mechanical lockout, and the 
undervoltage release modules drop in from the front of a l l  
breakers. One of each of the above accessory modules can 
be instal led, and requ i res no field internal wiring or breaker 
disassembly. The accessory modules are i nterchangeable 
across a l l  frame sizes. 

Auxi l iary switch modules are ava i lable in  g roups of 4, 8, o r  
12 ,  NO/NC sing le-pole, double-throw (SPOT) switches. Their 
instal lation simply involves removal of breaker cover, insta l­
lation of the switch module, routing of wiring and instal lation 
of the pre-wired termina l  block and re- instal lation  of the 
cover. Auxi l iary switches a re a lso interchangeable across a l l  
Power Break I I  breaker frames. 

Test Kit 
The test kit , cata log number TVRMS2 is a portable,  battery­
powered, test kit which provides for trip un it health checks 
and functional  trip and no-trip test . It a lso provides defeat 
of the ground-fau lt function and can be used in conjunction 
with h igh-current test equipment. The test kit can be used to 
provide +24V power to the trip unit for cold set-u p  and view 
of trip targets. This test kit is for use with Power+™, MicroVer­
saTrip Plus™ and MicroVersaTrip PM TM trip units. 

Electrical Operator 
The electrical operator mounts i nside the front cover of the 
man ually operated b reaker. Th is  accessory can be added 
to any Power Break I I  breaker in the factory or the field t� 
provide e lectrical spring charging. A l l  breakers a re pre-w1red 
to dedicated secondary termina ls  for easy field instal lation. 
When electrical operation is used, a remote close solenoid 
and either a shunt trip or  an undervoltage release accessory 
are requ i red for remote closing and opening. 

24 

Power Break I I  breaker e lectrical operator 

The electrical operator can be wired to charge automatical ly 
fol 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 con be completed manua l ly using the pump 
handle - no special tools or  separate hand les a re requ i red. 
However. if the charge cycle is begun manua l ly, it m ust be 
competed manually. Any electrica l ly operated breaker can 
be operated manual ly. 

The control power required for each motor operator may be 
determined from Tab le  25.2.  If several motor operators ore 
fed from the same source, it should be sized to accommo­
date all operators simultaneously, especia l ly if they a re wired 
for automatic charge. 

The voltage drop in sou rce supp ly from no-load to motor 
ful l- load current should not exceed 7% of nominal  voltage. 
Acceptable de power suppl ies ore: three-phose, fu l l-wave 
rectified ac; battery; de generator or any other de source with 
a peak-to-peak r ipple voltage of not more than 15% at rated 
ful l- load current . Operating range of e lectrical operator :  90% 
-110% of nominal rating.  See wir ing d iagram on page 26. 

Table 24.1 
Electrical O perators 

Catalog Voltage Rating Peak inrush Operating Time 
Number (50-60Hz) (Amps) (Seconds) 

SPE024 24 Vdc 30.0 3 

SPE048 48 Vdc 18.0 3 

SPE072 72  Vdc 10.0 3 

SPE125 125 Vdc 7 .5  3 

SPE120 120 Vac 8.0 3 

SPE240 240 Vac 6.0 3 www . 
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Accessories 

Remote Close Solenoid 
Th is accessory is an e lectrically operated solenoid which, 
when energized, closes the breaker. It is suitable for control 
i nterlock schemes in which manual  closing capabi l ity would 
not be conven ient or would be too slow. It is an  optiona l  ac­
cessory for a manua l ly operated breaker, but is requ i red for 
an electrica l ly operated breaker. The remote close accessory 
is continuously rated and has an anti-pump feature which 
prevents a motor operated breaker from repeatedly closing 
into a fau lt .  Closing control voltage must be removed and 
re-appl ied for each breaker closure. 

This accessory consists of an integral e lectronic control mod­
ule and the closing solenoid. When control voltage is app l ied 
to the accessory, the electronic control module appl ies a 
s ingle pulse of current to the solenoid for approximately 0.25 
seconds to drive the solenoid before shutt ing the current off 
to a level of approximately lOmA. Voltage m ust be removed 
and re-appl ied to reclose the breaker, thereby provid ing the 
anti-pump feature. 

This pulse approach a l lows the accessory to be continuously 
rated. Control voltage must be removed for 2.5 seconds and 
then reappl ied each t ime the solenoid is to be energized. 
Removal of the voltage  for significantly less than 2.5 sec­
onds wil l not reset the e lectronic control module and prevent 
the solenoid from being energ ized. Appl ied control voltage  
(closed circuit voltage  at breaker terminals 34 and 16) must 
be 85% to 110% of nominal. The solenoid wi l l  not energ ize if 
voltage is ramped u p  to the acceptable range. Three-cycle 
closing t ime, at nominal voltage, is standard and fulfi l ls  the 
requirements of generator synchronizing. 

Table 25.2 
Control Power Requirements For Motor Operators 

Table 25.1 
Remote Close Solenoid 

Catalog Number 

SPRCS024 

SPRCS048 

SPRCS072 

SPRCS125 

SPRCS120 

SPRCS240 

Remote close solenoid 

Rated Voltage Operating Peak Inrush Peak Full  Average Amps 
(50-60 Hz) Voltage Range (RMS Amps) Load Amps 

24 Vdc 2 1 - 27 Vdc 30.0 14.0 1 1.0 

48 Vdc 41 - 53 Vdc 18.0 7.0 4.5 

72 Vdc 62 - 80 Vdc 10.0 4.5 3.0 

120 Vac 102 - 132 Vac 7.5 4.0 2.0 

125 Vdc 106 - 137 Vdc 8.0 2.5 1.8 

240 Vac 204 - 264 Vac 6.0 2.5 1.0 

CD Charging time apply to normal voltage only; times may vary at  maximu m  and minimum voltage. 

-

Voltage Ratings Peak Inrush Current 
(Amps) 

24 Vdc 1 3 2  

48 Vdc 6.6 

72 Vdc s o  
125 Vdc 3 .5  

120 Vac 3.0 

240 Vac 2.0 

Charge Time Recommended 
(Sec)CD Fuse (Sio-blow) 

3 12A, 12SV 

3 7A. 12SV 

3 5A, 125V 

3 4A, 125V 

3 2 SA, 125V 

3 2.SA, 250V 
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Accessories 

Wiring Diagrams For Remote Operation 
For p roper operation, the electrical c ircuit should be wired as 
shown in the d iagram. Al l  customer-suppl ied contacts should 
be rated for the currents identified for both the electric op-

All components 
above the dashed 
line are customer 

supplied. 

erator and the remote close solenoid. If momentary contact 
switches are used, the min imum duration of contact closure 
must be 83 mi l l iseconds. 

Terminal Block "B" 

Motor 
Cut-off Switch 

{shown in 
breaker 
charged 
position) 

Ac or de power wiring diagram, remote operation 

Sh u nt Trip 

B 
L 
K 

B 
L 
K 

The shunt trip accessory is an electronic module which pro­
vides remote control capabi lity to open the circuit breaker. 
Breaker opening t ime is 50 mi l l iseconds. When activated, the 
shunt trip module sends a signal to the trip un it to open the 
breaker. This a l lows the trip un it to record, d isplay, d istin­
gu ish and communicate (in M icroVersaTripPM™ trip units) 
that the opening event was in itiated by the shunt tri p  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 unit to power the display. 

Shunt trip modules a re ava i lable in  a wide range of voltages 
(from 24 to 250 Vdc, and 24 to 240 Vacl. They meet UL re­
qu i rements for operation at 55% of rated ac or 75% of rated 
de voltage, making this device su itable for use with Class 1 
ground-fault protective devices. Shunt trip modules a re a lso 
avai lable for 480 Vac and 600 Vac control power. A 50 VA 
control power transformer, which mounts external ly from 
the breaker, is requ i red and suppl ied with these accessories. 
These transformers provide an output of 120 Vac, 50/60 
Hz, to the suppl ied shunt trip ( with or without lockout). (See 
outl ine d rawing in the Physical Data section.) 

26 

J3 

P3 

Shunt trip module 

Table 26.1 
Shunt Trip Module 

Catalog Voltage 
Number Rating 

(50-60 Hz) 

S PST012 12  Vdc 

SPST024 24 Vac/dc 

SPST048 48 Vac/dc 

SPST120 120Vac/125 Vdc 

SPST208 208 Vac 

SPST240 240Vac/250 Vdc 

SPST 480 480 Vac 

SPST 600 600 Vac 

Maximum Peak Inrush Nominal 
Operating Current Input 

Voltage (AC Amps) Current 
(Volts) (AC RMS mAl 

132 3.0 zoo 
26 1 .5 140 

53 15 110 

132 1 5  8 5  

2 2 8  1.5 50 

264 15 40 

528 3.0 65 

660 3.0 65 www . 
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Accessories 

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 
s ignal to the trip unit to open the breaker. I n  addition. when 
continuously energized with the breaker open. a p lunger in 
the module acts upon the mechanism. blocking manual  and 
e lectric closing by preventing mechanism spring discharge. 
To close the breaker, de-energize the module for 250 ms. Be­
cause the breaker movable contacts o re restra ined and can­
not momentarily touch the stationary contacts. the mecha­
nism remains "kiss-free". This feature is especia l ly i mportant 
in main-tie-main schemes or generator circuits. 

Table 27. 1 
Shunt Trip Module with Lockout 

Catalog Voltage Maximum Peak Inrush Nominal Input 
Number Rating Operating Current Current 

(50-60 Hz) Voltage lAC Amps) lAC RMS mA) 
(Volts) 

SPSTL012 12 Vdc 14 19 300 

SPSTL024 24 Vac/dc 26 1 5  300 

SPSTL048 48Vac/dc 53 7 .5  200 

SPSTL120 120Vac/125 132 3 80 
Vdc 

SPSTL208 208Vac 228 1.9 60 

SPSTL240 240 Vac/250 264 1. 5 45 
Vdc 

SPSTL480 480 Vac 528 3 65  

SPSTL600 600Vac 660 3 65 

Bell Alarm (Alarm Only) 
The bel l  a larm module is used to s ignal  breaker "tripped" sta­
tus to other accessories (e.g. externa l  a larm devices. indicat­
ing 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 icroVersaTrip Plus™ 
and PM™ trip units. The bel l  a larm can be made to oper-
ate in response to an overcurrent ( including g round fau lt) or  
protective relay tr ip and/or a shunt trip operation. and/or 
operation of the undervoltage release module. It is not actu­
ated as a resu lt of normal breaker "ON/OFF' operation.  For 
the Power+™ trip unit, the bell alarm operates on ly when an 
overcurrent ( inc luding ground fau lt) trip occurs. 

This module provides a visual. mechanical pop-out target 
wh ich protrudes through the face of the circu it breaker door 
when it operates. The bel l a larm may be reset manual ly by 
depressing the mechan ica l  target, or automatical ly by clos­
ing the breaker. 

The bel l  a larm is provided with one SPOT switch with control 
power duty contacts as shown in Table 27.2. 

Bel l  alarm 

Table 27.2 
Bell Alarm Module 

Catalog Number AC Ratings DC Ratings 
SPBAA240 6 A @  240 Vac 0.5 A @  125 Vdc 

0.25 A @  250 Vdc 

SPBAA600CD 6A @ 600 Vac 0.5 A @  125 Vdc 

0.25 A @  250 Vdc 

CD 600 Vac module not UL listed 
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Accessories 

Bell Alarm With Lockout 
The bel l  a larm with lockout module combines both the bel l  
a larm and a manual  lockout function. The bel l  a larm switch 
operates identica l ly to the standard bel l a larm module, 
except that the mechan ical pop-out target must be manual ly 
reset before the breaker can be closed. 

Operation of the bel l  a larm with lockout module can be in­
dependently set by means of sett ing the DIP switches at the 
rea r  of the M icroVersaTrip P/usTM and PM™ trip un its. For the 
Power+™ trip unit, the bell a larm with lockout module oper­
ates only when an overcurrent ( including g round fault) trip 
occurs. Current ratings of the single SPDT switch a re identica l  
to the bel l  a la rm module. 

Bel l  alarm with mechanical  reset lockout 

Table 28.1 
Bell Alarm with Lockout Module 

Catalog Number AC Ratings DC Ratings 

SPBAL240 6 A @  240 Vac 0.5 A @  125 Vdc 
0.25 A@ 250 Vdc 

SPBAL600Q) 6 A @  600 Vac 0.5 A @  125 Vdc 
0.25 A @  250 Vdc 

Q) 600 Vac module not UL listed 

Undervoltage Release Module 
The undervoltage release is an e lectronic module used to 
open the circuit breaker when the monitored voltage d rops 
below 35-60% of its rated value. The undervoltage re lease 
"resets" when the mon itored voltage is re-estab l ished al low­
ing the circuit breaker to reclose (the seal ing voltage of the 
UVR is 60-85% of its rated voltage). 

U ndervaltage release module 

28 

An undervoltage release trip operation is produced by the 
Power+, MicroVersaTrip Plus or MicroVersaTrip PM trip un it in 
response to a signal from the undervoltage release module.  
This a l lows the tr ip un it to record, d isplay, d istingu ish and 
commun icate ( in MicroVersaTrip PM tr ip un its) that the break­
er opening event was due to undervoltage release. Opera­
tion of the undervo/tage release module wi l l  prevent breaker 
contact closure, i .e. "kiss-free" operation. When energized, 
the undervo/tage re lease suppl ies +24 Vdc power to the Mi­
croVersaTrip Plus and PM trip un its to power the display. 

The undervoltage release module is ava ilab le in a wide  range 
of control and power system voltages ranging from 12  Vdc 
to 600 Vac. Undervoltage re lease modules used with 480 
Vac and 600 Vac control power are suppl ied with a 50 VA 
contro l  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 outl ine d rawings in Physi­
cal Data Section.) 

Table 28.2 
Undervoltage Release Module 

Catalog Voltage Ratings Peak inrush Nominal 
Number Current Current Input 

(50-60 Hz) (Amps) (mAl 

S PUV012DC 12 Vdc 16 zoo 
SPUV024DC 24 Vdc 15 140 

SPUV048DC 48 Vdc 75 70 

S PUV125DC 125 Vdc 3 30 

SPUVZSODC 250 Vdc 1 .5  15  

SPUV024AC 24 Vac 15 3 70 

S PUV048AC 48 Vac 7 .5 2 10 

SPUV120AC 120 Vac 3 80 

S PUV208AC 208 Voc 1.9 60 

SPUV240AC 240 Vac 1.5 45 

SPUV480AC 480 Vac 2 50 

SPUV600AC 600 Vac 2 60 

Time Delay Modu le for UVR 
The time delay module prevents nu isance tr ipping d ue to 
momentary loss of voltage. Cat. N o. SPUVTD has 0.1 to 1.0 
seconds delay. The module has 120 Vac input and 125 Vdc 
output and must be used with the 125 Vdc UVR (Cat . No. 
SPUV125DC). 
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Accessories 

Auxil iary Switch 
An auxil iary switch signals the circu it breaker's pr imary con­
tact position ( i .e. OPEN or CLOSED) to other devices, such as 
ind icating l ights, relays or logic circu its. This enables the user 
to provide remote indication, i nterlocking or control opera­
tions 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 distingu ish between a "tr ipped" or "open" condi­
tion. The auxi l iary switch contacts fol low the main breaker 
contacts on opening and precede them on closing. 

Auxil ia ry switch with pre-wired secondary terminals (Drawout 
shown) 

Auxi l iary switch modules are ava i lab le with 4, 8,or 12 NO/NC 
(SPOT) switches for control power duty ac/dc ratings. When 
ordered for field instal lation, an  auxi l iary switch module 
comes pre-wired to its own termina l  board ,  which mounts 
with one screw to the left side of the breaker. All secondary 
termina ls are dedicated, so there is no confusion in wir ing to 
a 4, 8, or 12-switch module. A separate accessory for draw­
out breakers come pre-wired to the secondary disconnect . 

Table 29.1 

Auxiliary Switch 

Catalog Number(]) 

S PAS240AB4 
SPAS240AB4D 

SPAS240AB8 
SPAS240AB8D 

SPAS240AB12 
SPAS240AB12D 

SPAS600AB4C?l 

SPAS600AB4DC?l 

SPAS600AB8C?l 

SPAS600AB8DC?l 

Number of AC 
Contacts Ratings 

4 6A@240 Vac 
and120 Vac 

8 6A@ 240 Vac 
and 120 Vac 

12  6A@240 Vac 
and 120 Vac 

4 6A@600 Vac 

8 6A@600 Vac 

CD "D" suffix for drawout breaker accessory. 
C?J 600 Vac Modules not UL Listed 

DC 
Ratings 

OSA@ 1 2 S  Vdc 
0.2S @ 2SO Vdc 

0 SA@ 12S Vdc 
0 .2S @ 2SO Vdc 

0 SA@ 12S Vdc 
0 .2S @ 2SO Vdc 

0 SA@ 12S Vdc 
0.2S @ 2SO Vdc 

0 SA@ 12S Vdc 
0 .2S @ 2SO Vdc 

Limited Access "Pushbutton Cover" 
This accessory l imits access to "ON/OFF" control of a breaker 
to authorized personnel .  The pushbutton cover accessory 
consists of transparent h inged covers that can be ind ividu­
a l ly sealed to the l imited access assembly. Both the "ON" and 
"OFF" button covers can be pi lot dri l led to a l low use of a 1/8" 
rod to operate either one or both push buttons. The catalog 
number of th is 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 rect­
angu lar  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 
fault operations counters stored in M icroVersaTrip P lus™ and 
MicroVersaTrip PM™ tr ip unit memory, a complete h istory 
of breaker operations is avai lable to the user. The cata log 
number of th is accessory is : SPCOUNTER. 

Mechanical operations counter 
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Accessories 

Padlock Device (Standard) 
Padlocking devices a re standard on al l Power Break® I I Cir­
cuit breakers. When the breaker is in the open position, and 
the padlock device is ra ised at least %", the breaker cannot 
be closed mechan ical ly or electrically. The device accepts 
up to three padlocks with 1/4" to 3/8" d iameter shanks. The 
padlock device meets the EUSERC requ irement for 
padlocking. 

I ntegral padlock device 

Key I nterlock Provisions 
The key interlock provision enables the user to mount a 
one-to four-cyl inder, narrow-faced, Ki rk-type FN customer­
supp l ied lock on the face of the breaker. The key interlock 
provision works in  conj unction 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 insta l led on front of the breaker 

30 

Table 30.1 
Key I nterlock Provisions 

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

SPK4 1 KFN00001-CD S105827Y 

SPK4 2 KFN00002-CD S105828Y 

SPK4 3 KFN00003-CD S105829Y 

SPK4 4 KFN00004-CD S105827-4Y 

CD Final digit may be 0, 1, 2 , or 3 depending on n u m ber of key removal 
positions. 

Door Interlock 
The door i nterlock provides interlocking of the c ircu it 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 i s  defeatable with a smal l  tool  to a l low a uthorized 
access. The catalog number of the door interlock is: SPOIL .  

Door  interlock 
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Accessories 

Neutra l Current Sensors 
When the ground-fau lt option is selected in a trip unit, and 
a single phase 3-wire or a 3 phase four-wire power system 
(e.g. , 120/208 Vac or 277/480 Vac) is used, an external neu­
tral sensor must be inserted in the neutral lead of the power 
system to complete the ground-fault protective circu it . 

Neutral current sensor 

Table 31.1 
Neutral Current Sensors CD 

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

(Amps) Setting (Amps) 

800 200 200 TSVG302 
400 400/200 TSVG304A 

600/3000 TSVG306A 
800 800/400 TSVG308A 

1600 800/4000 TSVG808A 
1000 1000/500 TSVG810A 

1200/6000 TSVG812A 
1600 1600/1000 TSVG816A 

2000 2000 2000/1200 TSVG820A 

3000 800/4000 TSVG808A 
1000 1000/500 TSVG810A 

1200/6000 TSVG812A 
1600/10000 TSVG816A 

2000 2000/1200 TSVG820A 
2500 2500/1800 TSVG825A 
3000 3000/2400 TSVG830A 

4000 4000 4000/3000 TSVG940A 

CD Match neutral current sensor rating lor tap setting) to circuit breaker sensor rating. 
0 For use with mu ltiple-source ground fault  protection schemes. rating does not 

match MicroVersaTrip® Trip Unit sensor. 

Additional Accessories - Stationary 
Breakers General Purpose, 
Wal l Enclosures 
General Purpose, N E MA 1 enclosures are avai lable for Power 
Break® II breakers with neutrals for 800-2000 amps. These 
units are U L Listed for service entrance use for single phase 
three-wire, or 3-phase four-wire power systems through 600 
Vac. Enclosures are provided with breaker mounting studs  
and lugs. Enclosures, breakers and neutrals a re o rdered and 
sh ipped separately, unassembled. These units are suitable 
for use in  65 kA (max.) rms symmetrical systems. 

Table 3 1.2 
Enclosures And Field Installed Neutrals 

Catalog Number Frame Size Field I nstalled Neutral 
Catalog Number 

SPB08W 800 A TNT800 

SPB16W 1600 A TNT1600 

SPB20W 2000A TNT2000 
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Accessories 

Lug Adapter Kits 
Pre-mount to bus structure a l lowing cabl ing or bussing to be 
completed prior to breaker mounting. Accept either lugs or 
crimp-type connector termina ls. Catalog includes adapter 
and hardware for either a three-pole l ine-side, or  a three­
pole load-side connection. (Lugs not included) 

Table 32.1 

Lug Adapter Kits 

Circuit Breaker Suitable For Use Catalog 
Frame Size (Amps) With up to: Number 

800 
3 TPLUG108 Lugs or 

3 Crimp Lugs CD Per Pole 
TPLUA08 

1600 
6 TPLUG108 Lugs or 

6 Cr imp Lugs CD Per Pole 
TPLUGA160 

2000 
6 TPLUG108 Lugs or 

6 Crimp Lugs CD Per Pole 
SPLUGA200 

CD Anderson VCEL-075-12Hl or equivalent. 

(!) T-Studs - SP20FCA - included with adapter. 

3 2  

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

800- amp, Cat. No. SPOBFCA and 1600 - 2000-amp, Cat. No. 
SP20FCA aluminum T- Studs 

Table 32.2 
T-Studs 

Circuit 
Breaker 

Frame Size 

Catalog Number 

Max. Rating For Front For Back 
(Amps) (Amps) Connected Breaker Connected Breaker 

800 800 
SP08FCA@ 

SP08Fccril 

2000 1600-2000 
SP20FCA@ 

SP20FCCCil 

2500 
2000 SPS20FCA@ 

2500 SPS25Fccril 

3000 3000 SPS30FCCCil 

4000 4000 SPS40FCCCil 

4000 SPS40LFCC�<V 

@ Aluminum 

® Six T-studs supplied ot no  charge when ordered with breaker. 

Cil Copper 
@ Supplied with integral T-Stud. 

-

-

SPS20BCA@® 

SPS25Bcc®Cil 

(I) @  

-

-

<V Extra long stud. Alternate with SPS40FCC for ease of installation. 
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Accessories 

Mechanical Interlocks ("Walking Beam") 
For Stationary Breakers 
Mechanical interlocks are mechanical devices used to 
prevent two adjacent circuit breakers from both being in 
the "ON" or closed position at the same t1me. The Interlock 
permits both breakers to be in  the "OFF" position or open 
position whi le a l lowing either or  both to be cha rged. 

Table 33.1 
Mechanical Interlocks 

Maximum Current Envelope 
Size Rating (Amps) 

2000 

3000 

4000 

Catalog Number 

SPWB20 

SPWB30 

SPWB40 

lug Kits . 
Lug kits accept copper and a luminum wire and a re su 1table 
for d i rect mounting to the breaker, except in  the case of 
TSLUG kits, T-studs must a lso be used. 

Table 33.2 
Lug Kits 

Circuit Max 
Breaker Rating 

Frame Size (Amps) 
(Amps) 

400 

600 
800 

800 

800 

1600 1600 

2000 2000 

800 

1200 

30000 1600 

2000 

2500 

3000 

4000 4000 

CD For use with adapter kit only. 

0 #2 AWG-600 kcmil Cu/ AI. 

<Jl 300-750 kcmil Cu/AI. 

@) #3/0 AWG - 800 kcmil Cu/ AI. 

C3) 500-800 Kcmil Cu/ AI. 

® 3/0- 800 kcmil Cu/AI. 

Catalog Lugs 
Number Per 

Kit 

TPLUG106 1 

TPLUG206 1 

TPLUG308 1 

TPLUG108CD 1 

TPLUG408 1 

TPLUG108CD 1 

TPLUG108CD 1 

TSLUG08 9 

TSLUG 12 12  

TSLUG16 15 

TSLUG20 18 

TSLUG25 21 

TSLUG30 27 

TSLUG40 33 

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

Max. Wire 
Cables Range 

Per (Footnote) 
Pole 

1 0 
2 0 
3 <J) 
3 ® 

4 C3) 
6 ® 

6 ® 

3 ® 

4 ® 

5 ® 

6 ® 

7 ® 

9 ® 

1 1  ® 

Additional Accessories - Drawout 
Breakers Substructures 
Su bstructures are avai la ble for both standard and Hi-Break® 
Power Break® I I  breakers. Holes are provided for bolting on 
a shelf or  supports. Holes are a lso provided in the primary 
stabs for bolting to busbars or terminal l ugs. A special speed 
wrench-style racking tool is provided for racking a breaker in 
and out of the substructure. 

Table 33.3 
Substructures 

Circuit Breaker 
Frame Size (Amps) 

800 

1600 

2000 

2500 

3000 

4000 

Standard Break Hi-Break 
Catalog Number Catalog Number 

SPSDOSOS SPHDOS08 

SPSDOS16 SPHDOS16 

SPSDOS20 S P H DOS20 

SPSDOS25 S P H DOS25 

SPSDOS30 S P H DOS30 

SPSDOS40 SPH DOS40 
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Accessories 

Secondary Disconnects 
Control wir ing is connected through drawout secondary 
d isconnects in the "TEST' and "CONN ECTED" positions only. 
Up to 72  control c ircu its are possible through (36) position 
p lug-style secondary disconnect blocks factory mounted to 
each side of drawout breakers. One substructure disconnect 
(SPDOSD36S) must be ordered for each breaker. An add it ional 
block is required for auxi l iary switches. 

Table 34.1 
Secondary Disconnects 

Catalog Number Location 

SPDOSD36S Substructure CD 

SPDOSD36B Breaker@ 

CD One must be ordered for each substructure when accessories or communications 
are used. When auxiliary switches are used. along with any other electrical acces­
sory or communication. two disconnects must be ordered. 

@ Order for replacement only. Included with drawout breaker. 

Shutters 
Shutters prevent u nintentional contact with potentia l ly l ive 
pr imary d isconnect stabs when a breaker is racked out of an  
energ ized switchboard compartment .  

Table 34.2 
Shutters 

Frome Size 

800-2000A 

3000A 

4000A 

Racking Padlock 

Catalog Number 

SPDSS20 

SPDSS30 

SPDSS49 

The cata log number TDOPC racking padlock provides a 
means for the user to prevent racking too l  engagement, 
thereby preventing movement of the breaker between the 
Disconnected, Test and Connected posit ions. 

By-Pass Switch 
Provides control c ircuit continuity or downstream signal-
ing when drawout i s  engaged.  The switch can be used as 
an  interlocking means to ensure the remote close solenoids 
cannot be energ ized unti l the drawout breaker primaries are 
ful ly engaged. The switch assembly mounts on the station­
a ry frame, and the actuator to the carriage. Switch contacts 
a re rated at lOA at 600Vac, 0.75A at 125Vdc and 0 .25A at 
250Vdc. 

Table 34.3 
By-Pass Switch 

Catalog Number 

TDOBP2L 

TDOBP4L 

TDOBP6L 

34 

Number of Switch Elements 

2 N0/2 NC 

4 N0/4 NC 

6 N0/6 NC 

Racking Tool 
The racking tool is a drive wrench with a square Vz" socket 
that engages the racking mechanism of the drawout 
breaker. The catalog number is TDORT. Note that one racking 
tool is supplied with each group of five drawout breakers at 
no charge. 

Mechanical I nterlocks for Drawout Breakers 
Mechanical interlocks for d rawout breakers provide the 
same function as those for stationary breakers. except they 
are used with two d rawout breakers, mounted on a common 
compartment centerl ine, in  either the same vertical section 
or adjacent vertical sections. 

Table 34.4 
Mechanical Interlocks 

Envelope Size Catalog Number 

800-2000 SPDOWB20 

2 500-4000 SPDOWB40 

Lifting Bar 
The l ifting bar (TBOLB) provides a means of safely l ifti ng a 
d rawout circuit breaker. A chain hook should be attached to 
the central hole in the l ifting bar. 

Position Switch 
Provides positive indication when the drawout breaker or 
switch primary contact fingers have been fu l ly disengaged 
from the main bus connections. Switch contacts change 
state only after the pr imary fingers are fu l ly d isconnected 
when the breaker is being moved from the CON N ECTED posi­
tion through the TEST position and i nto the DISCONN ECTED 
position. 

May be used as part of a safety i nterlocking system in addi­
tion to the visua l  ind icator on the d rawout substructure. The 
Position Switch accessory does not indicate either the TEST 
or CON N ECTED position. The switch assembly mounts on the 
stationary frame and the actuator mounts to the carriage. 
Switch contacts are rated at lOA at 600Vac, 0.75A at 125Vdc, 
and O.ZSA at 2 50Vdc. 

Number of Switch Product Number List Price 
Elements 

S NO/ZNC SDOPS2L $ 177.00 

4 N0/4 NC SDOPS4L $256.00 

6 N0/6NC S DOPS6L $336.00 
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Catalog N umbers 

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

Power Break® I I  Circuit Breaker Catalog Numbers 

S S D 

� � � Power Break II breaker type --�--------------

Current interrupting capacity 

S = Standard break 
H = H i Breok

® 
breaker 

Construction 

D = Drowout 
F = Stationary, front connected 
B = Bock connected, 2500-3000A only 

Frame rating 

08 = SOOA 
16 = 1600A 
20 = 2000A 

25 = 2500A 
30 = 3000A 
40 = 4000A 

Accessory Catalog Numbers 

08 * T I 

02 H T ·r Auxiliary function 

= H igh-range instanta neous current sonsors 
o n k  = Standard current sensors 

rrent sensor rating 

02 = 200A 20 = 2000A 
04 = 400A 25 = 2500A 
08 = SOOA 30 = 3000A 
10 = 1000A 40 = 4000A 
16 = 1600A 

Trip unit type and rating 

B = Enhanced MicroVersoTrip Plus and 
M icroVersoTrip PM tr ip un it; 

D = Power+ trip un it 
B2/D2 = 2000A maximum 
B3/D3 = 2500, 3000A 
B4/D4 = 4000A 

SP AS 240 AB4D R 

Power Break II breaker J �D�e�v�ic�e�ty�p�e�--------------------------------
AS = Auxiliary switch* 
BAA = Bell alarm, a larm only* 
BAL = Bell alarm with lockout* 
COUNTER = Mechanical counter* 
O I L = Defeotoble door i nterlock 
DOSD = Drawout secondary disconnects 
DOWB = Drawout mecha nical interlock 
DSS = Substructure shutter kit* 
E = Electric operator* 
H DOS = H i-Break rated drawout sustructure* 
K4 = Kirk Key lock (4 maximum)* 
PBCOVER = Pushbutton cover* 
RCS = Remote close solenoid* 
S DOS = Standard rated drowout substructure* 
ST = Shunt trip* 
STL = Shunt trip with lockout 
UV = U ndervoltoge release* 
WB = Walking beam for stationary breakers 
08 = SOOA T -stud 
20 = 1600 thru 2000A T-stud 
520 = 2000A T -stud (3000A frame) 
52 5 = 2 500A T -stud 
S30 = 3000A T -stud 
S40 = 4000A T -stud 
RAILS = Roil kit 
LUGA = Lug adopter kit 
B = Enclosure 

* Device Cot. No. requ i res on extender "R" for field insto l loble kit version only. 

T Extender 

R = Field insto l loble kit 
Bla nk = Factory instal led 

Auxil iary switch extender 

AB4 = Auxil iary switch, type AB with 4 e lements 
ABS = Auxil iary switch. type AB with 8 elements 
AB12 = Auxi l iary switch, tdype AB with 12 elements 
(Add suffix "D" for Drawout construction 

Voltage, unless otherwise stated 

0 1 2  = 12 Vdc 
024 = 24 Vdc 
048 = 48 Vdc 
1 20/1 2 5  = 120 Voc or 125 Voc 
240/250 = 240 Voc and 250 Voc 
250 = 250 Vdc 
480 = 480 Voc 
600 = 600 Voc 
08 = SODA 
16 = 1600A 
20 = 2000A 

25 = 2500A 
30 = 3000A 
40 = 4000A 

BCA = Bock connected aluminum 
BCC = Bock connected copper 

FCA = Front connected a luminum terminal  T-stud 
LFCC = Front connected copper. long stud 
36B = 36 secondary disconnects, breaker 
36C = 36 secondary descon nects, substructure 

CD High-range instantaneous sensors only available on 
MicroVersaTrip Plus and MicroVersoTrip PM units. For 
avai labi lity of Power+ Tip Untis, contact your ED&C soles 
engineer. 
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Catalog N umbers 

Power+™ Trip Un it Catalog Numbers 

Trip unit type and rating 

o2�-P�we�B-��;-k® IIP-�wer+ Trip U n it: 
2000 A sensor maximum 

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

04 = Power Brea k I I  Power+ Trip U nit: 
4000 A sensor maximum 

Sensor rating 

02 = 200A 
04 = 400A 
OS = SODA 
10 = 1000A 
16 = 1600A 
20 = 2000A 
25 = 2500A 
30 = 3000A 
40 = 4000A 

Rating Plug Catalog Num bers 

Trip unit type and rating 

TR = Trip un it rating plug 
Al l  Power+, M icroVersaTrip Plusr" 
and MicroVersaTrip PMT" rating plugs 

Current sensor rating 

2 = 200A 
4 = 400A 
S = BOOA 
10 = 1000A 
16 = 1600A 
20 = 2000A 
25 = 2 500A 
30 = 3000A 
40 = 4000A 

Trip unit type 

C = Power+ trip unit rating plugs 

Target Module Catalog Numbers 
TARG ETOO= Blank insert for Target Module 
TARG ET01= Target Module without ground fault ta rget 

TARG ET02= Target Module with ground fault target 

3 6  

D2 20 LSI T1  R 

T T 

TR 10 C 800 G F  

T 

Replacement or new 

R= Replacement tr ip unit 
(B lank) = New 

Trip unit options 

Tl = Target Module without 
ground fault ta rget 
T2 = Target Module with 
ground fault ta rget 
Blank = No Target Module 

Auxil iary functions 

Ll = Long time a nd i nstantan eous 
LSI = Long-time, short-time, i nstantaneous 

Ground Fault Function 

Blank = No g round fault 
GF = Ground fault 

Rating plug a mpere rating 

100 = 100A SOD = SODA 
150 = 1 50A 1000 = 1000A 
200 = 200A 1 100 = 1 100A 
2 2 5  = 225A 1200 = 1200A 
250 = 2 50A 1500 = 1500A 
300 = 300A 1600 = 1600A 
400 = 400A 2000 = 2000A 
450 = 450A 2500 = 2 500A 
500 = SODA 3000 = 3000A 
600 = 600A 3600 = 3600A 
700 = 700A 4000 = 4000A 
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Catalog Numbers 

MicroVersaTrip Plus™ and MicroVersaTrip PM™ Trip U nit Catalog Numbers 

Trip unit type and rating 

B2 = Power Break® II Enhanced MicroVersaTrip 
Plus or PM Trip Un it: 2000A sensor maximum 

B3 = Power Break I I  Enha nced MicroVersaTrip 
Plus or PM Trip Un it: 3000A sensor maximum 

B4 = Power Break I I  Enha nced MicroVersa Trip 
Plus or PM Trip Un it: 4000A sensor maximum 

Sensor rating 

02 = 200A 
04 = 400A 
08 = 800A 
10 = 1000A 
16 = 1600A 
20 = 2000A 
25 = 2 500A 
30 = 3000A 
40 = 4000A 

Auxiliary functions 

Ll = Long time and instantaneous 
LSI = Long-time, Short-time, instantaneous 
LSH = Long-time, Short-time, high range instantane 

Rating Plug Catalog Numbers 

Device Type 

TR = Trip unit rating plug 
Al l  MicroversaTrip Plus 
and M icroVersaTrip PM rating plus 

B2 20 LSI 

T 

TR 10 

T 

Current sensor_r_a_ti_n�g _______________ ---" 

02 = 200A 
04 = 400A 
08 = 800A 
10 = 1000A 
16 = 1600A 
20 = 2000A 
25 = 2500A 
30 = 3000A 
40 = 4000A 

GZI PM R 

T T 

B 800 

! 
Replacement or new 

----

R = Replacement trip un it 
(B lank) = New 

Trip unit options 

Options for MicroVersaTrip PM trip un its on ly. 
Must select one: 
P = Protective relays and communications 
M = Metering and communications 
PM = Protective relays, metering, 
and communications 
(B lank) = M icroVersaTrip Plus trip un it 

Ground fault funcitions 

G = G round fault 
G D  = G round fault defeatable (not U L  listed) 
GZl = Ground fault; ground fault on ly zone 
selective interlock 
GZ2 = ground fault and short-time selective i nterlock 
G DZ2 = G round fault defeatable (not UL listed): 
gound fault and short-time selective interlock 
(B lank) = None 

lL ___ ___ R
_
a
_
ti

---'
ng plug ampere rating 

100 = 100A 1000 = 1000A 
150 = 1 50A 1200 = 1200A 
200 = 200A 1500 = 1500A 
2 2 5  = 225A 1600 = 1600A 
300 = 300A 2000 = ZOOOA 
400 = 400A 2500 = ZSOOA 
500 = 500A 3000 = 3000A 
600 = 600A 3600 = 3600A 
700 = 700A 4000 = 4000A 
800 = 800A 

Trip unit type 

B = Al l  Enhanced M icroVersaTrip 
Plus & M icroVersaTrip PM 

trip un it rating plugs 
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Application 

Standards And Testing 
Power Break® I I  c i rcu it breakers a re U L  Listed in accordance 
with Standard U L  489. This standard requires 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 requ i rements for endurance capabi lity without cur­
rent (mechanical endurance) vary with frame ratings. For 
example, for an  800-amp frame, the UL requirement is 3000 
operations; and for a 4000-amp frame, on ly 1 100 opera­
tions. Al l  Power Break I I  breakers are designed to exceed this 
requirement by meeting a min imum of 10,000 mechanical 
operations. 

Ul Test Procedu res 
Extracted from U L  Standard 489, current edition. 

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

1. Calibration: Tested at 200%, and 135% at 25° c. At 
200%, an 800A breaker must trip in 2 to 30 minutes de­
pending on the current rating. At 135%, all sizes ( larger 
than 50 amperes) must tr ip within 2 hours. 

2. Overload: 50 operations making and breaking six t imes 
rated current at rated min imum voltage, 0.45-0.50  
power factor for 800 and 1600A frame sizes; 2000 and 
2500A frames, 25  operations at six t ime rated current­
and ,  3000 and 4000A frames, 3 operations at six time� 
rated current plus 25 operations at two times rated cur­
rent. Tests a re 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 rep­
resenting the min imum size enclosure for which the 
breaker is suitable. No electrica l  or  mechanical break­
down is  permitted and a 30-ampere fuse, connected 
from the metal enclosure to the l ine lead least l ikely to 
a rc to the enclosure ,  must not rupture. 

3. Repeat 200% ca libration test. 
4. Temperature Test: The c ircuit breaker after overload 

i s  outfitted with 4 ft .  min imum 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 stabi l ized, the temperature rise on 
the cables at the connection to the breaker wiring ter­
minals must not exceed 50'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 the 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 volt­
age, .75-.80 lagging power factor and (2) additional no 

38 

load (mechanical )  on-off operations per Tab le 38 .1. The 
g round-fault fuse described in item 2 above must not 
rupture. 

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 lAmps) 

With Current Without Current 

800 500 3000 

1600 500 2000 

2000 500 2000 

2500 500 2000 

3000 400 1100 

4000 400 1 100 

6. Repeat 200% ca libration test. 

Total 

3500 

2500 

2500 

2500 

1500 

1500 

7. I nterrupting a bility (short-circuit) for devices rated 600 
Vac (a l l  Power Break II breakers): Each pole of the 3-pole 
un1t must complete an  "opening" ope ration  (0) and a 
"close-open" operation  (CO) of short-circuit current 
(s ingle-phase) in Table 38.2 at rated voltage. An "0" and 
"CO" operation us ing a l l  three po les  ("common" 3-phase 
tests) is a lso requ i red on the same device used for previ­
ous the tests in items 1-6. 
Short-circuit test a re acceptable if: 
a) there is no e lectrical 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 cotton pad covering any vent open ings i n  the 

enclosure has not ign ited. 

Short-circuit test are conducted with rated cable sizes (or bus 
for 1600A and larger breakers) using a maximum of four feet 
on the l i ne  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 Size 
(Amps) 

800 

1600 

2000 

2500 

3000 

4000 

Power 
Factor, Lagging 

45-.50 

.25-.30 

. 15-.20 

. 15-.20 

. 15-.20 

. 15-.20 

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

3-Pole Circuit Breaker -Available 
Short-circuit Current Sym. Amp 

1-Pole, 1-Phase 3-Pole, 3-Phase 

8660 10000 

14000 20000 

140ooCD 25000 

2ooooCD 30000 

25000 35000 

30000 45000 
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Application 

8. Repeat 200% ca libration test. 
9. Dielectric voltage withstand: The tested breaker must 

withstand appl ied voltage of twice rated p lus 1000 volts 
(2200 volts for 600V rated breaker) for one minute be­
tween: 
a) line and load terminals , 
b) poles of opposite polarity, and 
c) l ive ports and the metal enclosure. 

Performance - H igh Available Fault Current 
(H i-Break® Power Break® I I )  C ircuit Breakers - The U L  
Standard 489 specifies add itional ,  optiona l  requ i rements for 
eva luation of breakers on fau lts h igher than the "standard" 
va lues shown in item 5. 
Test sequence is as  fol lows: 

1. Calibration: 200% of rated current. 
2. Interrupting capacity: Short-circuit test ore conducted 

to eva luate I ll maximum IC rating, (2) IC at maximum 
voltage, and (3 )  IC  at maximum kVA. If one o r  more tests 
ore covered by another, for example,  if maximum kVA 
occurs at maximum voltage test , they may be omitted. 
An "0" operation and a "CO" operation is requ i red for 
each eva luation. Acceptable h igh ava i lable fau lt current 
ratings ore ,  in RMS symmetrica l  ki lo  amperes: 7 .5 ,  10, 14, 
18, 22, 25, 30, 35, 42, 50, 65, 85, 100, 125, 150,  200. 

3. Trip-Out: Conducted at 250% of rated current .  Breakers 
must trip within  some time l im its as for 200% ca l ibration. 

4. Dielectric voltage withstand: Conducted at twice rated 
(test) voltage. 
The preceding is on abbreviated description. Refer to the 
section Standards and References for specific standards. 

GE Testing 
GE  has developed a qua l ification test plan for the Power+™, 
M icroVersoTrip Plus™ and M icroVersaTrip PM™ tr ip un its that 
is in  addition to the tests requ i red by Standard UL 489. The 
objective is to demonstrate performance and re l iab i l ity under 
severe operating conditions. Essential components of the 
internal qua l ification test are: 

GE Trip Unit Testing 
1. Temperature Cycling. This test verifies that un its are 

not damaged when exposed to many extreme thermal 
cycles. The test consists of romping units from -20°C to 
70°C a min imum of 10 times each. Units are soaked at 
each extreme temperature 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 
temperature for 72 hours. Un its a re stored in on un­
powered state at -55°C and +85° for 72  hours and then 
subjected to functional testing to verify proper operation. 

3. Voltage Surge. This test ensures that the circuit breaker 
is not susceptib le to d irect and coupled surge voltages 
on any primary line or any control input or output l ine. 
The test is performed per the ANSI C37.90.1 Surge With-

stand Capabi l ity specification on a l l  input and output 
l ines connected to the breaker. Both fast transient and 
osci l latory surges a re appl ied. 

4. RF and EM I. These tests ensure that the breaker is not 
susceptib le to radiated electromagnetic fields. The test is 
performed per the ANSI C3 7.90.2 Radiated Field I mmuni­
ty specification. The breaker is subjected to a modulated 
field of 30-SOV/m from 20 MHz tolGHz with the field 
polarization appl ied vertica l ly and horizontal ly. 

5. Walkie-Talkie Immunity. The breaker is subjected to 
standard types of industrial wa lkie-talkies to ensure that 
it is immune to nu isance trips or improper operation 
when nearby wa lkie-ta lkies a re used. 

6. Wiggins I m munity. Test a re performed to ensure the 
breaker wi l l  not nu isance tr ip when exposed to a h igh in­
ductive load (Wiggy) voltage tester across the energ ized 
phase l ines. 

7. Humidity. A number of un its a re exposed to h igh-humid­
ity environments of 95% relative humid ity for a period of 
one week to s imulate severe environmental  conditions. 

8. Heat/Humidity Endurance. LCD d isplay modules ore 
exposed to +80°C, 85% relative humidity for a min imum 
of 1000 hours to ensure that the LCD sea l  and polor­
izers can withstand severe environments for prolonged 
periods of time. 

9. POWER LEADER™ Systems Tests. Tests are performed 
to prove that the tr ip units can be integrated into exist ing 
POWER LEADER networks. A Iorge number of tr ip units 
are configured into a Iorge network of various POWER 
LEADER devices to ensure that they can communicate 
when subjected to Iorge network conditions. Many types 
of systems tests are performed including: communica­
tion over long d istances, mu lt ip le simu ltaneous event 
testing, communication protocol testing, integration 
testing with other devices, and bus fault and bus loading 
testing. 

10. Dust. Units are subjected to severe atmospheric dust 
environments per M IL-STD-810E, Method 5 10.3, Proc. I .  

1 1. Salt Spray. Units are subjected to severe salt spray and 
salt fog environments per ASTM Bl17. 

12. Electro-Static Discharge. Un its are subjected to E lectro­
Static Discharge test of up to 8.0kV per I EC 801-2. 

GE Breaker Testing 
UL Vibration Testing: 
GE Power Break I I c i rcuit breakers have been i nvestigated in 
accordance with UL 489 Supplement SB and vibration tested 
in accordance with Supplement SB, Section SB2.  This qual i ­
fies them as U L  l isted Naval c ircuit breakers intended for use 
aboard non-combatant and auxi l iary naval ships over 
19.8 meters (65 feet) in  length. Circuit breakers complying 
with these requirements shal l be marked "Naval". 
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Application 

Test breakers were subjected to a resonance frequency 
search from 4 to 33 Hz, 2 hr. dwel l  at resonance, and a 211z 
hr. varia ble frequency test in each of three recti l inear axes. 
Tests were performed with the c ircuit breaker "closed" and 
a lso "open." Vibration input during testing is described by the 
graph below. Resonance G-forces during testing exceeded 
3Gs. Circuit breaker contacts were mon itored during testing 
to verify that contacts did not open when the circuit breaker 
was "closed" and d id not close when the ci rcuit breaker was 
"open". 

1.400...-------------------, 
1200 1-;;,_ _ __...._ ___ .,... ___ _,�--.,---� 

Qj LOOO I--;.-,;.-;;;_..._...__....._..._ _,.;,A:;_4'-;;,_-..'21"'� � 0.800 f.o;..-----;;;_.,----�,&..;.;;.:..;.;;.:.4.,.c.;;,_--l 
::; 0.600 ,_ __ ,.._....,._....,.g.,.,""'"� ..... -------.,---t 

0.400 ,__...;.;;.:,_;..;;;_,.pttlli!�,;;,;_-...,__.. ___ .,...;;;__-t 
0.200 ji..;..;;.;_�,.,t.:;:_-�;;,_----�-;;,_----1 
o.ooo 4�++-+-H+f-++t++-+-H-+-+4-+t-t-H-+-t-1-1 

5 7 9 1 1  1 3  1 5  1 7  19 2 1  2 3  2 5  2 7  29 3 1  3 3  
Frequency (Hz) 

U L489 SB vibration 

4G Vibration: In addition ,  800-2000A Stationary mounted 
Power Break® II circuit breakers have been tested to with­
stand 4G vibration. 
Sine Sweep Vibration: Sinusoidal  log sweep vibration in  each 
of 3 recti l inear axes with peak acceleration of 4 G from 10 Hz 
to 500 Hz, fol lowed by 30 minute resonance dwel l  at the 3 
most severe frequencies in each axis. 
Random Vibration: Random vibration from 2 Hz to 600 Hz 
was run to the acceleration density shown below. 

.q 0.06 .----.,---.,-----r------, "' 
a; O.OS I--.,----7-...-.---��---.,----i � � 0.04 J---...;.;,�--.:---..:-+o-.:--..o.o.'-1 
,g � 0.03 1---'-.,---------\-_.......,..___-1 � � 0.02 '""""';;,_;;,_ _ _...;;,_ __ ---l�.:---,..-� 
-e om ,_.--;;,_.;_..._._.;_ __ .:-.:-+-...-. ..... ""-� 
� 0 

1 2 3 10 50 100 600 1000 
Frequency (Hz) 

Random vibration test spectrum 

IEC Test Qual ification 
Power Break II c i rcuit breakers a re tested to conform with 
I EC Standard 947-2 for genera l  purpose use with no spe­
cific enclosure. Power Break II circuit breakers are designed 
for intentional t ime delay under short-circuit condit ions as 
described by I EC 947-2 use category B. I n  addit ion, Power 
Break II c ircuit breakers are suitable for use in  phase-earthed 
systems and are tested in individual  pole short ci rcuits. A l l  
Power Break I I  testing is performed in open a i r. During short­
circuit and endurance under load testing the circuit breakers 
are surrounded by a perforated meta l screen. The screen is 
positioned over the top of the breaker and located 4.5 inches 
above the arc chamber vents. The screen also covers a sur­
face located one inch away from the bottom and sides. 
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The meta l l ic screen is made of 16-gauge steel with 3/16" 
diameter holes punched on a %" stagger creating a 50% 
meta l-to-a i r  ratio. During these tests, a 50 amp OPTS fuse is 
used to connect the screen to the test supply neutra l . Power 
Break II circuit breakers a re short-circuit tested in both the 
l ine top and l ine bottom configuration making them su itable 
for "reverse feed" a ppl ications. The conformance to I EC 947-
2 consists of the fol lowing test sequences a l l  of which have 
been third-party witnessed by U L: 

I. General  Performance Characteristics 

1. Tripping limits and Characteristics: 
Power Break I I  c ircuit breaker tripping characteristics a re 
verified under short-circuit and overload conditions to 
meet the relevant trip t ime curves. Various trip and no­
trip conditions a re verified. 

2. Dielectric Properties: 
Power Break II circu it breakers a re die lectric tested 
through the main c i rcuit and the control circuits to with­
stand 2500 volts for 1 minute without breaking down. 

3. Mechanical Operation and Operational 
Performance Capabil ity: 
Power Break II c ircuit breakers a re endurance tested 
to 10,000 operations without maintenance. 500 opera­
tions are performed under fu l l  load at rated voltage and 
the rema inder are performed under no- load conditions 
with a min imum of 10 operations per hour. At least 10% 
of the no-load operations are opened by a shunt trip 
or  undervoltage device. During the endurance testing 
the circuit breaker is monitored to ensure the a l lowable 
thermal r ise l imits are not exceeded. I n  add ition to circuit 
breaker endurance, drawout breakers are racked in and 
out of their substructure 100 times. 

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

5. Verification of Temperature Rise: 
Fol lowing the die lectric verification, a temperature-rise 
test is made at the rated current at any convenient 
voltage. The breaker is connected i n  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 vertically, painted flat black and spaced 0.25" 
apart .  The main termina ls  are verified to not r ise more 
than sooc a bove ambient. The operating handle and 
push-to-close button are verified to r ise no more than 35 
and 50°C respectively. Other areas are also verified. 
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Appl ication 

I I .  Rated Service Short-Circuit Breaking Capacity ( lcs) 

1. Rated Service Short-Circuit Breaking Capacity: 
Power Break® I I  c ircu it breakers are tested to com plete 
a series of short-circuit interruptions with a 3-minute 
rest period between interruptions. The breakers must 
complete an "open" operations fol lowed by a "close­
open" operation and another "close-open" operation. 
The circuit breakers are tested with an open circu it 
voltage sufficient to enable a recovery voltage of the 
rated voltage plus 5%. The 800-2000 amp Power Break I I  
c i rcuit breakers a re tested in  a 56,000 amps rms sym­
metrical, 50 Hz, 20% power factor short circuit. (See 
Table 46. 11 

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 insulation voltage for 1 minute. 

3. Verification of Temperature Rise: 
Fol lowing the d ie lectric verification, a temperature-rise 
test is made at the rated current and the main terminals 
a re mon itored as  previously described in Sequence I test 
5 .  

4. Verification of Overload Release: 
Following the temperature-rise verification, the c i rcu it 
breaker overload protection is verified by a pplying  145% 
of rated current through a l l  three poles connected in 
series. The breaker must tr ip within tr ip t ime curve. 

I l l .  Rated U ltimate 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 ind ividual ly. The breaker must trip 
with in the trip t ime curve. 

2. Rated U ltimate Short-Circuit Breaking Capacity: 
Power Break I I  circuit breakers a re tested to com plete a 
series of short-circuit interruptions with a 3 minute rest 
period between interruptions. The breakers must com­
plete an "open" 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 c ircuit breakers are tested in a 75 ,000 a m p  rms 
symmetrical 50 Hz, 20% power factor short c ircuit. 

3. 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; however, not less than 
1000V for 1 minute. 

4. Verification of Overload Release: 
Fol lowing the die lectric verification, the circuit breaker 
overload protection is verified by applying 250% of rated 
current through each pole individua l ly. The breake r  must 

trip with in 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 a pplying 200% of rated current 
through each pole individua l ly. The breaker must trip 
within the trip time curve. 

2. Rated Short-Time Withstand Current: 
Power Break I I  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 
c ircuit is ca l ibrated to deliver the equivalent I 2T of a 
40,000 amp rms symmetrical short c ircuit for 1 second 
or 1 ,600,000,000 I2T. Also, the test circuit is cal ibrated to 
reach a peak current of at least 84,000 amps during its 
first ha lf cycle. S ince 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 p lus 
or minus 25% tolerance and a 25% power factor. 

3. Verification of Temperature Rise: 
Fol lowing the short-time withstand, a temperature-rise 
test i s  made at the rated current and the main termina ls 
a re monitored as previously described in Sequence I test 
5 .  

4. Short-Circuit Breaking Capacity at the Maximum 
Short-Time Withstand Current: 
Following 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 "open" operation followed by 
a "close-open" operation. The circuit breakers are tested 
with an open circuit voltage sufficient to enable a recov­
ery voltage of the rated voltage plus 5%. The 800-2000 
amp Power Break I I c ircuit breaker is tested in a 40,000 
amp rms symmetrical ,  50 Hz, 25 % short circuit . 

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

6. Verification of Overload Release: 
Fol lowing the die lectric verification, the circuit breaker 
overload protection is  verified by applying 250% of rated 
current through each pole individua l ly. The breaker must 
trip within the trip time curve. 
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Application 

V. I ndividual Pole Short-Circuit Test Sequence ( lsu) 

1.  Individual Pole Short-Circuit Breaking Capacity: 
Power Break® I I  Circuit breakers are tested to complete a 
series of short-circuit interruptions with a 3-minute rest 
period between interruptions. The breakers must com­
plete an "open" operation followed by a "close-open" 
operation on each pole individual ly. The c ircuit breakers 
a re tested with an open circuit voltage sufficient to en­
able a recovery voltage of the rated voltage p lus 5%. The 
800-2000 amp Power Break I I  circuit breakers are tested 
using two phases of a three-phase 25,000 amp rms 
symmetrical, 50 Hz, 25% power factor short c i rcuit .  

2. Verification of Dielectric Withstand: 
Fol lowing the short-circuit interruptions, the breakers 
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: 
Fol lowing the dielectric verification, the circuit breaker 
overload protection is  verified by applying 2 50% of rated 
current through each pole individual ly. The breaker must 
trip within  the tr ip time curve. 

Table 42.1 

Test Tolerance: Unless Otherwise Specified 

All Tests No Load, Normal Short Circuit 
Load or Over Load . 

Current +5%-0% - 3500 

Voltage +5%-0% - 2500 

Frequency - ±5%(47.5-52 5 Hz) ±5%(475-52 5 Hz) 

Power Foetor - ±0.05 +0 -0.05 

Power Break® I I -
100 °/o Rated Circuit Breakers 
Power Breaker I I  c i rcuit breakers are U L  Listed to carry 100% 
of rating-plug nameplate current , continuously®, when 
insta l led in  accordance with guidel ine printed on the breaker, 
and as detai led in the fol lowing Current Rating Factors por­
tion of this section. 

Standard Rated Devices 
A "Standard rated" device is rated to carry 100% of its name­
plate current for short periods of time (up to 3 hours maxi­
mum) when enclosed in equipment ,  such as  a switchboard. 
The enclosed device has a continuous rating of 80% of rating 
according to current versions of the National  E lectric Code 
(Article 2 20-10). 

100% Rated Devices 
100% rated devices are designed to carry 100% of their 
nameplate current rating when enclosed and tested in d istri­
bution equipment. 

(}) 4000 A stationary 80 % 
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Breakers with 100% rating a re so marked on the front of 
the devices. This marking includes minimum enclosure size, 
min imum venti lation (if any) , min imum cable sizes and tem­
perature ratings to be used. Current versions of the National 
E lectric Code permit such use i n  the exceptions to Articles 
210-22(c) and 2 20-10 (b). 

Factors Affecting the Current Ratings 
of Installed Devices 
There are six app l ication factors to consider in selecting cur­
rent rating on instal l ed Power Break I I  insu lated case circuit 
breakers. These are: 1) the size of the cable or bus used in 
the l ine and load connections, 2 )  the actua l  i nstal led ambient 
temperature, 3) the system operating frequency, 4) the a lt i­
tude of the insta l lation, 5) the type of loading of the protected 
circuit ,  and 6) the design safety factor. 

The fol lowing s imple relat ionship combines these six a pp l ica­
tion factors into a single equation: 

------·--------

ICB = lA X A X B X c X D X E X  F 

l cs = I nsta l led c i rcuit breaker current rating, amps 
l A = Actua l  load current , amps 
A = Cab le of  bus sizing factor 
B = Ambient temperature rating factor 
C = Frequency rating factor 
D = Altitude rating factor 
E = Load class rating factor 
F = Safety factor 
----------

Cable or Bus Size 
The thermal design of a circuit breaker takes into account 
the abi l ity of the l ine and load cables o r  buses to act as heat 
sinks. Standard UL 489 has assigned specific cable or bus 
sizes for each current rating. General ly, these assignments 
are coord inated with specific conductor temperature ratings. 
I ncreasing a conductor's temperature rating decreases both 
the cross-sectional area and its abi l ity to conduct heat from 
the c ircuit breaker. The chart below i l l ustrates the effect of 
changing cable areas on the current-ca rrying abi l ity of the 
circuit breaker. 

Current rating 
% of change 

+50% 

% Change in current carrying ability 

+25� -----..b:�=====:=:Jt:::=--­·25% 
-50% 

Rated 200% of rated 
conductor conductor size 

Effects of changing load and l ine conductor sizes 
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Application 

Table 43.1 
Required Cable Size 

Frame Sensor Rating or Rating Plug Cable Size and Quantity Cable Min  Temp. 
Rating (Amps) Rating (Amps) 

Copper Cables Aluminum Cables 
Rating Carrying 100% 

Continuously (•c) 
Qty. Size lmcm) Qty. Size lmcm) 

200 1 3/0 1 250 75  

800 
400 1 600 2 250 75  
600 2 3 50 2 500 75 
800 2 or 3 600 or 300 3 400 75 

800 3 300 3 400 75 

1600 
1000 3 400 4 350 75  
1200 4 3 50 4 500 75 
1600 5 400 5 600 90Q) 

2000 2000 6 400 6 600 90Q) 

2500 
2000 6 400 6 600 75 
2500 7 500 8 600 90Q) 

3000 3000 8 or 9 400 or 500 9 or 10 500 or 600 90Q) 

4000 4000 10 or 1 1  500 or 600 12  or 13 500 or 600 90Q) 
-· 

Q) 100% Continuous load requires use of 90'C cable sized to 75'C ampacity. Lugs must be marked CU9AL or AL9CU or AL9 denoting suitability with 90'C cable. 

Table 43.2 
Required Bus Size - Bare Or Tinned Copper 

Frame Rating Bus Bars Per Terminal 
(Amps) 

Number Size i n  ( Inches) 

1600 2 % X 3  

2000 2 % X 4  

2500 2 % X 5  
4 114 X 2 1/z 

3000 4 114 X 4  

4000 4 % X  5 

Table 43.3 
Properties Of Conductors 

Size Area Cir. Cone. Cone. Lay Bare Area DC DC DC Equiv. ISO Metric 

AWG/ Mi l ls Lay O r  or Stranded Conductors Square Resistance* Resistance* Resistance* Cross Sect. Cable Size 
KCMIL Stranded Diameter/ Diameter Inches Bare Tinned Aluminum Area AWG/ (mm)2 

No. Wires Wire (in.) Copper Copper KCMIL 

3/0 167.800 19 0.0940 0.470 0.173 0.0642 0.0668 0.105 85 95 

250 250.000 3 7  0.0822 0.575 0.260 0.0431 0.0449 0.0708 127 120 

300 300.000 3 7  0.0900 0.630 0.3 12 00308 0.0374 0.0590 152 150 

350 350.000 37 0.0973 0.681 0.364 0.0320 0.0333 0.0505 177 185 

400 400,000 3 7  0.1040 0.728 0.416 0.0270 0 0278 0.0442 202 -

500 500,000 37 0.1162 0.813 0.519 0.0216 0.0222 0.0354 253 240 

600 600,000 61 0.0992 0.893 0.626 0.0180 0.0187 0.0295 304 300 

750 750,000 61 0 .1 109 0.998 0.782 0.0144 0.0148 0.0236 380 -

* Note DC resistance values are shown in ohms per 1000 feet at 25°C (77°F). 
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Application 

Table 44.1 
Factor "A" - Cable Or Bus Size Multiplying Factor 

Percentage of Rated Factor A 
!Required) Cross-Sectional Area 

(%) 

50 140 

60 1 .25 

70 115 

80 1 .07 

90 1 .02 

100 1.00 

125 0.99 

150 0.97 

zoo 0.97 

Ambient Temperature 
Ambient temperatures have an  even wider effect on the 
rating of the breaker-cab le system. Whi le the internal sens­
ing and tripping ci rcuitry with the Power+™, MicroVersa-
Trip Plus™ and M icroVersaTrip PM™ trip units are ambient 
insensitive, h igh-ambient temperatures may cause i nternal 
components to exceed their operating temperature l imits. 
Low temperatures substantia l ly increase the current-carry­
ing capabi l ities of the breaker-cable system unti l other l im it­
ing factors occur (e.g., lubrication problems or mechanical 
b inding of interna l  parts due to d ifferential contraction). The 
ambient temperature of a Power Break® I I  breaker should not 
be less than  -zooc nor exceed + 70°C. 

Cable with insu lation ratings above ?soc may be used, 
provid ing it is sized to 75°C, per the N EC, or  other app l icable 
codes. 

The term "ambient" temperature a lways refers to the tem­
perature of the air immediately surrounding the breaker and 
not the temperature of the a i r  outside the breaker's enclo­
sure. Room or outside air temperatures on ly esta bl ish the 
thermal floor to which all other heating is added. 

To convert breaker ambient from room ambient, it is nec­
essary to know the temperature rise within  the equipment 
housing the breaker. The temperature rise is a function of 
several variables, i ncluding heating caused by other equip­
ment , venti lation, solar heating ,  factors relating to group 
mounting and the free surface area of the breaker's enclo­
sure. 

Once the device's ambient temperature is determined, select 
Factor B from the table. 
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Table 44.2 
Factor "B" - Ambient Temperature Rating Factor 

Ambient Temperature Maximum Wire Factor B 
·c' Insulating Rating •c2 
25 75  1.00 

40 90 1.00 

50 105 1.00 

60 125 110 

70 125 115 

Notes: 11 Average air  temperature over a 24-hour period outside the break­
er's insulated case, but i r rside the enclosure. 2 )  Cable (wire) must be based 
on 75oc ampacities per Table 3 10-16. current National Electrical Code. 

Operating Frequency 
Al l  Power Break I I  circuit breakers may be appl ied at their 
pub l ished ratings on 50 Hz and 60 Hz power systems. At 
nominal  system frequencies less than 50 Hz but a bove d irect 
current, d ig ital sol id-state trip devices become inoperative 
due to sensor saturation. On d i rect current systems, d ig ital 
sol id-state trip units are completely inoperative. Power Break 
1 1  circuit breakers are, therefore, not suitab le for d i rect cur­
rent appl ications. 

System operating frequencies above 60 Hz may change the 
performance and ratings of circu it breakers by heating me­
ta l l ic  parts and sign ificantly reducing interrupting capacity. 

Factor "C" - Operating Frequency 
For operating frequencies of both 50 Hz and 60 Hz, the 
operating frequency rating foetor "C" = 1.00. For operating 
frequencies other than 50 Hz and 60 Hz, derating factors "C" 

are l isted below. 

Table 44.3 
Factor "C" - Frequency Rating 

Frequency • Factor C 

de -

50-60 Hz 1.00 

150-180Hz 1.07 

200-240 Hz 1.25 
-·--·-

300-350 Hz 140 

400-450 Hz 1 .51  

* Power+ t r ip  units and the  energy management functions in MicroVersaTrip 
PM trip un its are suitable far 50/60 Hz a pplications only 
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Application 

Altitude 
Power Break® II circuit breakers are designed for operation 
at altitudes from sea level to 6000 ft .  ( 1800 meters). Reduced 
air densities at a ltitudes above 6000 ft . affects the abi l ity of 
the circuit breaker to both transfer heat and interrupt short 
c ircuits. 

Determine the a ltitude of the breaker's instal lation, and se­
lect the a ltitude rating factor "D" from the fol lowing table. 

Table 45.1 
Factor "D" Altitude 

Altitude (Feet) Altitude (Meters) Factor D 

From 100 To 6,000 From 30 To 1.800 1.00 

From 6,001 To 10,000 From 1,801 To 3,000 1.04 

Above 10,001 Above 3,001 1.08 

load Class Rating Factor 
The type of load and its duty cycle must be considered in the 
appl ication of Power Break II ci rcuit breakers. Loads, such 
as capacitors and e lectromagnets, requ i re a substantial 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 rat ing must be no less than 
125% of the welder's 100% duty-cycle rating. 

In  general, insulated case circuit breakers a re intended for 
the protection of insulated cable.  Where a circu it breaker is 
intended to protect load equipment, prudent engineering 
practices cal l  for obta in ing factory review and concurrence 
with the selection of a specific protective device. Load class 
selection factors "E" for typical appl ication are l isted in  the 
fol lowing table. 

Table 45.2 
Factor "E" - Load Class or Type 

Load Type 

Switching Electromagnets 

Single Motor Branch Circuit Protec­
tion ( Normal Duty) CD 

Switch ing Capacitors 

Single Motor Branch Circuit Protec­
tion (Heavy Duty) G) 

All other load Types (Normal Duty) 

Factor E 

1.50 

1.50 

1 .50 

175 

1.0 

(j) Use this factor to 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 marg in  between 
the rating of a circuit breaker and the derived operating 
current using al l  of the selection factors described in the 
equation on page 42. A safety factor of 10% is often used to 
prevent nu isance tripping. 

Factor "F" - Safety Factor 
A safety factor of 10% is equivalent to a Factor F of 1.10. 

Interrupting Ratings 
I n  addition to current rat ing considerations, Power Break I I  
circuit breakers must b e  able t o  automatical ly trip, o r  open, 
the protected c i rcu its under overload conditions. The breaker 
must have sufficient interrupting capacity to interrupt the 
maximum short-circuit that can flow under worst-case 
conditions. 

The fol lowing paragraphs describe the interrupting rating of 
Power Break I I c ircuit breakers. 

Basis of I nterrupting Ratings 
Short-circuit current i nterrupting ratings depend on know­
ing the magn itude of short-circuit current that may flow 
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. Interrupting ratings are based on 
a specific ratio of resistance - to reactance, or  power factor 
in  the faulted c i rcuit. Practical ac c ircu its contai n  some reac­
tance, so there is some displacement between current and 
voltage wave-forms. Since a short c ircuit can occur at any 
point of the voltage wave, the actual trace of short-circuit 
current may d isplay considerable in itia l  d isplacement from 
the zero current axis. 

The magnitude of the momentary peak current to be inter­
rupted is a function of the maximum peak current displace­
ment from the zero current axis. That displacement is a 
function of the X/R (ratio of reactance to resistance) or power 
factor of the faulted circuit. The h igher the X/R rating, the 
lower the power factor and the greater the magnitude of 
peak current d isplacement. 

Zero axis 

Symmetric a! ac wave 

Symmetrical ac waveform 

Envelopes of peaks 
of sine wave are 
symmetrical about 
zero ax1s 
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Application 

General ly, e lectrical power system engineers calculate the 
></R ratios of circuit rather than power factor. The procedures 
for calcu lating short-circuit current and X/R ratios are de­
scribed in Publ ication GET-3550. 

Envelopes o f  peaks a r e  not 
symmetri cal  about zero axis 

Zero axis 

Oscillogram of typical short circuit 

Asymmetrical ac waveform 

The figures below show the in it ial fault current displacement 
of a pure circuit (symmetrical )  and a reactive circuit with a 
h igh X/R ratio. The actua l  current d isplacement of a reac­
tive circuit depends on the exact moment the short circuit is 
a ppl ies. There is a s imp le re lationship between power factor 
and X/R of a faulted circuit: 

R 
PF = - x  100 z And: Z = �(R)2 + (XJZ 

R 
Therefore PF = 

�(R)2 + (XF' 
x 100 

PF = Power factor, % 
R = Resistance i n  ohms 

Z = Impedance in  ohms 
>< = Reactance i n  ohms 

I nterrupting Ratings - Standard And Hi-Break® Breakers 
Power Break® I I  breakers are avai lab le i n  two classifications 
of interrupting ratings: Standard and H i-Break breakers. Al l 
ratings are without the need for external fuses or current 
l imiters. Hi-Break breakers' interrupting ratings are for those 
circuits with unusual ly h igh levels of avai lab le fault current. 
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Table 46.1 
Interrupting Rating Breaker Performance In  RMS Symmetrical kA 

Frame Size 
U L 489 

1600 -
50/60 Hz 

800A 2000A 

Standard 
240V 65 85 
480V 65 65 
600V 50 50 

Hi-Break'"' 
240V 100 125 
480V 100 100 
600V 65 65 

Short Time 
10 5 sec.) 25 40 

IEC 947 -2  Ratings 
415V, 50/60 Hz 

leu - 7 5  
lcs - 56 

lew (1 sec) - 40 

Q) Requires 4000A construction 

Table 46.2 
Estimated 400 Hz Interrupting Ratings 
RMS Symmetrical Amperes - Not UL Listed 

Standard Break 

Frame Size Max. Rating Plug 120/240 
(Amps) Ampacity@ 

800 600 6500 
1600 1000 8500 
2000 1200 8500 
2500 1600 10000 

Hi-Break 

Frame Size Max. Rating Plug 120/140 
(Amps) Ampocity@ 

800 600 10000 
1600 1000 12500 
2000 1200 12500 
2500 1600 20000 

2500 -
3000 

100 
100 
85 

200 
150 
100 

42 

7 5Q) 

45Q) 

50Q) 

277/480 

5000 
6500 
6500 

10000 

277/480 

10000 
10000 
10000 
15000 

4000A 

100 
100 
85 

200 
150 
100 

42 

85 
25 
50 

346/600 

4200 
5000 
5000 
8500 

346/600 

6500 
6500 
6500 

10000 

@ No additional thermal derating is  required for above-maximum rating 
plug ratings far frame sizes noted. Note: 400Hz interrupting ratings ore 
based on engineering judgment, 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 MicroVersaTrip PM™ trip u nits are suitable for 
50/60 Hz applications only. 
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Application 

Table 47.1 
Interrupting Rating Multipliers-
For High X/R Rations (Low Power Factors) 
When the X/R ratio of a faulted circuit is h igher than 4.899 (power factor of 
0.20) the breaker"s interrupting rating must be derated. The multiplying fac­
tor is shown in the table below. 

Power Factor X/R Ratio I nterrupting Capacity 
Derating Factor 

0.20 4.899 1.000 

0 .19 5.167 0.98 

0.18 5.465 0.97 

0.17 5 .797 0.96 

0 . 16 6.169 0.95 

0.15 6.169 0.94 

0.14 7.072 0.93 

0.13 7.627 0.91 

0.12 8 .273 0.90 

0.11 9 036 0.89 

0.10 9.950 0.88 

0.09 1 1066 0.87 

0.08 12.460 0.85 

0.07 14.251 0.84 

0.06 16.637 0.83 

0.05 19.974 0.82 

0.04 24.980 0.81 

Example Data 
A Power Break® II stationary feeder breaker consisting of 
770A of continuous loads @ 480Vac required. Avai lable 
short-circuit current at the breaker is 63kA rms symmetrical 
with a power factor of 0.13 IX/R ratio of 7.6271. Average tem­
perature of the room air could be as high as 45a C (air sur­
rounding the enclosed breaker wil l  be 15° C h igher.) Altitude 
above sea level at the instal lation s ite is 6500 feet. The loads 
are considered critical .  

Selection 
Since the Power Break II breakers are labeled as suitable to 
carry 100% of their ampere rating continuously,* there is no 
need to mult iply the continuous load by 1.25 as  wou ld be 
requi red when using a non 100% rated breaker. 

Per U L  489, Power Break II breakers are short-circuit tested 
with a power foetor of 20% (X/R ratio of 4.889); the actual 
faulted circuit power factor in  this example, however, is 13% 
IX/R ratio of 7.627) and this requires derating of the breaker's 
interrupting rating per Table 47.1. Mu lt iplying the standard 
break IC rating of 65kA by .91 gives 59.1kA rating when the 
power factor is 13% and not 20% min imum. 
The avai lable short-circuit current is 63 kA and thus the stan­
dard break breaker is not adequate and could not be used. 
The H i-Break® units are rated 100kA and are acceptable. 

Further derating must be done for h igh ambient conditions. 
Per Table 44.2 Factor "B", 60°C breaker ambient tempera­
ture requires a derating factor of 1.10. S imi larly, the 6500-ft. 
a ltitude requ ires a 1.04 derating factor- see Table 45.1 Factor 
"D". 

This feeder is a critical c ircuit and therefore a Safety Factor F 
of 1 .10 wil l  be appl ied.  

Next multiply the load, lA, by the several factors AxBxCxDx­
ExF to determine the min imum frame ampere rating: 

lc8=1A X A X B X C X D X E X  F = 770A X 1.00 X 1.1 X 1.00 X 1.04 X 
1.00 X 1 .1  = 770 A X 1.258 or 969A. 

Select a 1600A H i-Break frame with either a 1000A or a 
1600A sensor rating with an  800A rating p lug because the 
rating p lug is not affected by any of the load characteris­
tics. An 800A rat ing plug, however, may not permit the 10% 
safety factor for addit ional  current-carrying capacity above 
the actual 770A. An a lternate choice would be to select a 
1000A rating p lug and set the current setting ( long t ime pick 
up) to 0.9 and cable or bus for 900A ampacity. If the a lter­
nate choice is used, some local inspecting authorities may 
require seal ing of the sealable trip un it and accessory door to 
prevent upward adjustment of the 0.90 current setting. 

F inal ly, if insulated conductors are to be used, the high -am­
bient temperature (60°C) wi l l  require using 125°C min imum 
insulation rating with the conductors sized per the 75°C 
a mpacity tables. 

Conductors may be sized to the 800A rating p lug value, 
if used, or  to 900A current setting value if a 1000A rating 
p lug i s  used. Addit ional 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. 

Breaker Selection 
User may select a front connected stationary, H i -Break 
breaker, 1600-amp frame, standard instantaneous with 
1000-amp current sensor. Rating p lug is 1000 amps. An 
enhanced M icroVersaTrip Plus TM tr ip unit with LT. ST, and 1 .  
• Breaker: Cat. No. SHF16B210 
• Rating Plug:  Cat.  No. TR10B 1000 
• Trip Unit: Cat. No. B210LSI 

*4000A Stationary 80% rated. 
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Application 

Hum idity and Fungus 
Al l  ferrous parts are zinc plated with either a yel low dichro­
mate or phosphate fin ish. Zinc p lating resists 96-hou r salt 
spray test. Al loy steel components made of inherently corro­
sion-resistant materia ls are not plated. 

Current-carrying parts are either si lver or  tin plated for 
corrosion protection and to assure re.l iable e lectrica l joints. 

Molded cases and  covers, and all i nternal insu lators, a re 
made from inorganic materia ls that are inherently fungus 
proof. 

Wiring Diagram,  Secondary Terminals 
All Power Break® I I  breakers use the same dedicated second­
ary terminals regard less of frame, rating, accessory or tr ip 
unit comb inations. The left s ide set of secondary termina ls  
are assigned to auxi l iary switches. The r ight side set is as­
s igned to a l l  other accessories and breaker functions. 
Terminals are suitable for 12 1  #18 -#12 sol id or  stranded 
copper wire. Tightening torque is 9 I b-ins. 

Left s ide secondary 
terminals "A" Block 

48 

Right side secondary 
terminals "B" Block 

Time Current Tripping Characteristics 
Power Break I I insulated case circuit breaker time current 
curves are the engineering documents that define the tech­
nical performance of the devices. I nformation provided on a 
time current curve includes the fol lowing: 
• Product fami ly type (s )  
• Specific device type (s) 
• Ampere ratings covered on curve 
• Overcurrent characteristics covered - long-time, short-

time, instantaneous, etc. 
• Maximum total clearing time 
• Maximum and min imum temperature l imits 
• Frequency ratings 
• Voltage ratings 
• Specific trip unit ratings 
• Trip unit adjustment ranges 
• Tolerance (band width) 

Mu ltiples of circuit breaker trip ratings, or  other suitable 
current va lue (e.g., current sensor rating) are shown on both 
the top and bottom horizontal axes. The time in seconds 
i s  shown on the vertical axes. Approximate min imum and 
maximum clearing time i s  read ily determined from the char­
acteristics curves. Tripping characteristics meet both NEMA 
and U L  standards  for rating and cal ibration. 
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Application 

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

MULTIPlES OF CURRENT SETTING. C 

MULTIPtES OF INSTANTANEOUS PICKUP 

MULTIPLES OF CURRENT SETTING, C MULTIPlES OF INSTANTANEOUS PICKUP 

••• . . ' 

GE Consumer & Industrial • 
Electrical Distrfbution 

Available Ratings !Amperes) 
( C<.>r<"!"'"lt � · ' 

fnemet i :Wr,.'K:'" !Si � "'��;.::0to51.J� 

PowerBreak� II 
Insulated Case Circuit Breakers G ES-988 9H 
Types SS ,  SH i>togrommor Adjust"""'ts 
with Power+"' �'licroVersCJinp Plus· · 
0' P1icroVersoTrip PM'"' O.,loyaooo" 1 . •  • 3 en!" 
Digital Rtv1S Trip UnJts 
Long·· :ime Oe!oy. Short· tvne De!oy, nnrl 

lnstontnn-eaus Time·Cunent Cvves 
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Application 

Time Current Curves 
Ground Fau lt 

50 

GE Consumer & lndustnol ­
Electrical Distribution 

MULTIPLES OF GROUND FAULT PICKUP SETTING 

MULTIPLES OF GROUND FAULT PICKUP SETTING 

Insulated Case Circuit Breakers 
Power Breakm II 

SS SH 
Power+"�''�, r"t.cro'VerseT�ip Plus' or 

r+croVersaTrip� PM 
01gital Rt«,$ Tnp u�;ts 

GES-9890E 
Adjustm-e-nts 
Gro1md fq1.1!t f\mc��r,>n; 
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Physica l Data 

Power Break® II 800- Amp Stationary 

S T ANDARD 36 P O IN T  
T E R M I N AL BL OCK 
f T YP !CAL l 

A L L  AU X IL IARY 
S W I T C H  C O N N E C T I O N S  
T H I S  S I DE ----_,_ 

1 1 . 36  10 .79  
[ 28 8 .6] [ 274.0] 

If' 0 F :cc------+-­� PUSH ­
BU T T ON S  

C A T .  NO.  SPC O U N T E R  
M E CHAN I C AL C OU N T E R  
I O P T I O N AL I 

f----4------- 1 :'1 . 1 2  
1----\-------- 1 3 .50 

1--------'.-------- 1 5 .27  

1 4 l  •8-32 . 3 5  DEEP 
I NS E R T S  FOR 
MOU N T I NG TR I M  PLATE 

1.  Y4 - 20 mounting bolts to be furn ished by customer. 

PUL L - OU T  
PAOLOO 
F E ATURE 
I S T A N DAROl 

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 [millimeters]. 

•8 - 32 F L A T H E A D  
S C R E W  1 4  PL AC E S I  

T R I M  P L A T E  

12.00 
[ 304.8] 

8 . 0 0  
[ 203 .2] 

ALL C O N T R OL W I R I N G  
C O N N E C T I ONS E X C E P T  
AU X IL I AR Y  SW ITC HE S 
T H I S  S I DE 

C AT. N O .  SPPB C O V E R  
PUSHBU T T O N  C OV E R  
I OP T I O N  AL l 

5. 4.50 [ 1 14.3] minimum distance above breaker to metal in on oreo 5.3 1 x 16.00 [ 134.9 x 406 .4] due to ore chamber venting. 
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Physical Data 

Power Break® II 800-Amp Stationary 

N E AR E S T  
r---- &.31 (l3U] ----r 2 . 4 7  l 

OPT I O N AL DOOR 
POS 1 T  IONS 

F L U S H  
F R O N T  

M E TAL � SEE HOT[ 5 I [62 .7] 

---------, 

I 
I 

(c� 
I 

� �v-1 10 62 0 � [274 eJ :� I 12 .00 9. 75 0 '1 [ 304.8] [24 7.6] � /'i  

��j 

KEY I N TE R L OC K  
! C U S T O M E R  SUPPL I E D I  

J I 
I 

C AT .  N O. SPK 4 
K E Y  I N T ER L OC K  
PROV I S I O N  
t o P T  JON AL l 

F A C E  OF 
B R E A K E R  

L L . 38 [ 9 .5] 4 . 3 8  [ 1 1 1 . 1] 
6 . 25 [ 1 58 .  7) 

1---- 6. 30 [ 210 .6] -------1 1-------- 1 1 . 19 [ 284 . 1] -------l ,A------- 1 1 .59 [ 294 .3) --------l 
1. V4 - 20 mounting bolts to be furnished by customer. 
2. To prevent heating. do not mount breaker to magnetic steel back support. 

4.&o ru•.aJ 
SEE NellE 5 

1 1 .88 ( 301 .8) 

3. All outline dimensions are the same for manually and electrically operated devices. 
4. Dimensions in brackets are in [mil l imeters]. 
5. 4.50 [ 1 14.3] minimum distance above breaker to metal in an area 5.31 x 16.00 [134.9 x 406.4] due to arc chamber venting. 

52 

I 1�83 
I 

(2 1 .0) 

1 . 3 6  
[ 34 .5] ---. 
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Physical Data 

Power Break® I I  1600-2000- Amp Stationary 

1i' OF 

STAN DAR D 36 P O I N T  
T E R M I N AL B L O C K  
ITYP ICAL J 

ALL AUX IL IAR Y 
S W I T C H  
C O N N E C T I ONS 
TH IS S I DE 

1 1 .86 1 1 .36 
[ 301.7] [ 28 8 .6] 

. 5 6  

1::'. P U S H ­
BU TTONS 

141  1 /4 -20 TAP 
. 3 8  DEEP INSER TS 
F OR M OU N T I N G 
C IR C U I T  BREAKER 

l&_oo r 406.4] 
SEE NO'tE S 

1. Y4 - 20 mounting bolts to be furnished by customer. 

2. To prevent heating. do nat mount breaker to magnetic steel back support. 

SPR l N G - CHARGE HAN DL E  
6 C Y CL E S 90 • TO CHAR GE 

P U L L  · OU T  
P A DL O C K  F E A T U R E  
I S T A N DA R D I  

SEALABLE 
L A TCH 

•B - 3 2  FL ATHEAD 
SCREW 4 PLACES 

T R I M  PLATE 

A L L  C O N T R OL W IR I N G  
C ON N E C T I O N S  E X C E P T  
AUX IL IARY S W I T C H E S  
T H I S  S I DE 

12.00 
8 .00 [ 304.8] 

6 .35  [ 203 2) 
[ 16 1 .3] 

• I D - 32 TAP 
.35 OCEP I N S E R T S  
4 PL AC E S F O R  
C US T O M E R  USE 
IE . SPE C IAL S H I E L DS 

I N T E R L OC K  

3. A l l  outline dimensions a r e  t h e  same f o r  manually a n d  electrically operated devices. 

4. Dimensions in brackets are in [mil l imeters]. 

5. 4.50 [1 14.3] minimum distance above breaker to metal in on area 5.3 1 x 16.00 [134.9 x 406.4] due to arc chamber venting. 
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Physica l Data 

Power Break® I I  1600-2000-Amp Stationary 

I 
� �""'" 0 j 

1 2 . 00 1 0 . 8 2  9. 75 � -'  
[ 304.6] [2 74.6] [ 24 7. 6],.;- � {! I 

� --"1 ��� � fl 
I 

C A T .  N O .  SPK4 
KEY ! N TERL OCK 
P R O V IS I O N  
I O P T  ION AL l 

F ACE O F  
BRE AKER 

I I  

i ir"�:'1 
I l l SEE I 

1sHEET1 : : I 5 I 
I ll : : : 1 I I I : : : :l__j 

1-------- 1 1 . 19  

1 .38 [ 9 5] 

L 4 36 

1-------- I I .  59 (294.3] ---------1 

1. % - 20 mounting bolts to be furnished by customer. 
2. To prevent heating, do not mount breaker to magnetic steel bock support. 

1 3 .00 
[ 3 3 0  2] 

. 6 6  [ 1 6 .6) 

[ 15.  7) 

3. All outline dimensions ore the some for manual ly and electrically operated devices. 
4. Dimensions in brackets ore in [mil l imeters]. 
5 .  4.50 [ 1 14.3] minimum distance above breaker to metal in on oreo 5.31 x 16.00 [134.9 x 406.4] due to ore chamber venting. 
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Physica l  Data 

Power Break® I I  800-Amp Drawout 

CAT. NO. SPK4 
KEY INTERLOCK 
P R O VI S I O N  
{QP T I ON A L I  

DOOR 

4 X  .56 f l 4 . 3] DI A  
F O R  B O Ti'OM 
MOUNTI NG 

C A �  NO. SPCOUNTER 
MECH. COUN'ER 
!OPTI ONAL) 

1--------- 18 .�0 [ 4 6 9 . 9] -------4 
BO TTOM MOUN T I NG HOLES 

r------- 19 .97 [ 507.1] ---------i 

1. All outl ine dimensions are the same for manually and electrically operated devices. 

2. Dimensions in brackets ore in [mi l l imeters]. 

36 PT. SECONDARY D I S CONNECT 
ALL ACCESSORY CONNECTIONS 

I� AUX. SWI TCHES 

36 PT. 
I NTERMEDIATE 
TERMINAL 
B L O C K  

DRAWOUT 
PO S I T I ON 
I ND I CA TO R 

TR I P  lJ N I T  
Dl SPLAY ANO 
KEYPAD 

RATING 
PLUG 
CAT. NO. 
SPPBCOVER 
PUSHBU TTON 
COVER 
(OPTI ONAL) 

CAT. NO. SPOIL 
DEFEATABLE DOOR INTERLOCK 
(OPTI ONALJ 

10.32 
[262.2] 

FOR VER T I CALLY INTERCONNECTED 
MECHANICAL I NTERLOCK. 

NO TE 5 
I" [25) D I A  CLEARANCE HOLE M I N IMUM 
��k"��D�T6 N�06URF ACE FOR . 25 " (6 4] D I A .  

1 . 13  
[ 28 .  7] 

Any comportment metal in 6.50 X 14.00 [165.1 x 3 55.6] area below (and above a t  1600A, minimum stocking height) must be removed. Reference 
UL891 dead-front switchboards standard-electrical spacing requirements. 

4. 3.74 I 95] minimum distance obove substructure to ony metal in  on ore 5 .31  x 16.00 [134.9 x 406.4] due to arc chamber venting. 
5. Customer's location for dril l i ng  hole for ho(lzontally or vertical ly interconnected mechanical interlock. See bottom or side view 
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Physica l Data 

Power Break® II 800-Amp Drawout 

56 

2 .88 [ 73 .2) 
DI S C ONNECTED --1----1�--1 
P O S I T I ON 

�i;r [igs�1- loN 

FACE OF BREAKER 

I "  25 OIA CLEARANCE HOLE REQUIRED 
MI�IMUM I N  ANY COMPART�(NT O I Y I DER OR 
SHEET METAL 

1 .  All outline dimensions are the some for manually and electrically operated devices. 
2. Dimensions in brackets are in [mill imeters]. 
3 .  Any compartment metal in 6.50 X 14.00 [165.1 x 355.6] area below land above at 1600A, minimum stacking height) must be removed. Refer ence 

U L891 dead-front switchboards standard-electrical spacing requirements. 
4. 3.74 [ 95] minimum distance above substructure to any metal in an are 5 .31 x 16.00 [134.9 x 406.4] due to arc chamber venting. 
5. Customer's location for drilling hole for hor izontally or vertically interconnected mechanical interlock. See bottom or side view 
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Physical Data 

Power Break® I I  1600-2000-Amp Drawout 

M I N IMUM 
S TACKING 
H E I G H T  
12000AI 

CHARGE/DISCH ARGE 
I N D I C A TO R  

S P R  l N G  CHARGE H ANDLE 
6 CYCLES 90° TO CHARGE 

3 6  P T. SECONDARY 
DISCONNECT AUX. 
SWI T CH CONNECTIONS 
O N L Y  

2 1 . 00 
[533 . 4] 

�OF 
P U S H ­
B U T TONS 

TR I M  PLATE 
• 8 - 3 2  FLATHEAD 
S CREW 1 4  PLACES! 

36 PT .  
I N TERMEDIATE 
TERM I NAL 
B L O C K  

�����������j§��;j�:J�����DRAWO U T  

CAT. NO. OG 
TDOBP2L.4L.6L 
B Y P AS S  S W I TCH 
I O P T I ONAU 

CAT. NO. SPK4 
KEY I NTERLOCK 
P R O V I S I O N  
I O P T I ONAU -�------- -----

DOOR 

4 X  .56 [ 14 . 3) D I A  
F O R  BOTfOM 
MOUNTING 

9.62 REF 
[ 2 4 4 . 3] 

L 
. l 3  

[ 18 . 6] 

f-------· 1 6 . 5 0  [ 4 6 9 .  9] --------< 
B O TTOM MOU N T I NG HOLES 

1-------··--- 1 9 .  9 7  [ 5 0 7 . 1] --------" 

1. All outline dimensions ore the some for manually and electrically operated devices. 
Dimensions in  brackets ore in [mil l imeters]. 

P O S I T I ON 
I ND I CA TOR 
TR I P  U N I T  
D I S PLAY AND KEYPAD 
R AT I NG PLUG 
CAT. NO 
SPPBCOVER 
PUSHBU TTON COVER 
I O P T I O NA L !  
CAT. NO. SPOIL DEFEATABLE 
DOOR I NTERL DCK (OP T I ONAU 

10 .32 [262.2] 

FOR VER T I CALLY INTERCONNECTED 
MECHANICAL INTERLOCK 

NOTE 5 
1 " [25] D I A  CLEARANCE HOLE M I N IMUM 
I N  MOUNTING SURFACE FOR .25" [6 .4] Q I A. 
THREADED ROO 

1 . 1 3  c ze 7] 

3 .  Any comportment metal in 10.00 X 14.00 [254.0 x 3 5 5.6] ore below [and above at 1600A, minimum stocking 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 on ore 53 . 1  x 16 00 [ 134.9 x 406.4] due to arc chamber venting. 
5. Customer's location for dri l l ing hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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Physica l Data 

Power Brea k® 1 1 1600-2000-Amp Drawout 

58 

BACK OF SUBS TRUCTURE STEEL 
,__ ______ 20 9 7  [530.0) -- �-1--�-1 ,__ _____ 18.00 [ 45 7.2] --1-----1----- 13.81 [ 3 50.8) ----

•.•• �134.0] r-- 7.96 [202.2] --
SEE HuTE 4 j 

F ACF OF 
B R E AKER 

1 . 25 ( .3-t . /S] DIA  FOR ACCESSORY WIR ING BOTH 
SIDES 

1 "  OIA CLEARANCE HOLE REQUIRED 
MINIMUM I N  ANY COMBPARTMENT DIVIOER OR 
SHEET METAL 

L All outline dimensions ore the some for manual ly and electrically operated devices. 
2. Dimensions in brackets ore in [mil limeters]. 
3. Any comportment metal in 10.00 x 14.00 [254.0 x 355.6] area below (and above at 1600A 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 .31  x 16.00 [134.9 x 406.4] due to ore chamber venting. 
5. Customer's location for drill ing hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view 
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Physical Data 

Power Break® II I nformation, 800-2000-Amp Fra mes 

- ' WR I T E  O N '  SPACES F R SWI TCH 0 
C I R C U I T  I DENTIF ICA T I O N  

AUXILIARY SWITCH INJERNAL WIRE HARNESS �.:.\:"" .... =tt=r ..... 
COLOIIS Sltwtt-WII:ile '8' 'Hot� 

��·�;:::- 'Midt ,_ 

'Mit�� lhltc:lrit Tnt� k CONJACT No� ,..-t Ill 3 rr..-llllh rt u�- ' WI -:>40V .K flt<lt4 1e,.,..,. Dt •tl tppiy lUIP -IZ3UX: �� Mll.,e �eiWtt1 I"•MI1. llloUf' ·l)(IW PC """"""' '  
9 AUX II "A' I AUX 11 'A' / \ COLOR CODES: 

R , RED P = PURPLE 
W=WHI TE G, GRElN 
y, YELLOW B = BLACK 
N =  BROWN L ' B L U E  

_,_, 
18 [L[CT. O'ER I 3& ELECT. om.-

B 
- - - -- ---

?0 AUX II '8' 1 AUX 11 '8' 17 RWI CHG l5 RIIT CHG 
w 

� AUX. I COM AIJX 11 COW 16 RMT a s + �4 RWT. CLS-
y 

1 AUX. 9 'A' 4 AUX 10 'A' 15 B.A. ONLY COM 13 CHG. IND. 
y 

3 AUX. 9 'B' 5 AU� ID '8' 14 B.A OilY N.O. 31 SHUNT TRIP � 
14 AUX 9 COW G AUX. 10 COM l B.A. ONLY �C. ll SHUNT TRIP 

p B 
15 AUX. 7 'A' 7 AU� 8 'A' 11 i.A. lOC!011T COli JO U.V.R 

r L 
6 AUX 7 'B' 8 AIJX. B 'B'-- I B.A. lOCKOUT NO. 29 U.VR. 

R I-- - --
27 AUX. 7 COW � AUX 8 COII � B.A. LOCKOUT N.C. 28 

B 
18 AUX. 5 'A' 0 AUX & 'A' 9 27 

� AUX 5 'B' II AUX. 6 '8' 8 26 ZSI INPUT-
w 

30 AUX. S COM 2 AU� 6 COM 7 COIIIIET- 25 ZSI INPUT� 
G G 

31 AUX. 3 'A' 3 AUX. 4 'A' 6 CO!IKT• 14 lSI OUTPUT-
y w 

31 AUX. 3 '8' 14 AUX 4 '8' S C \1 VOLTS 11 ZSI OUTPUT • 
R R 

31 AUX. l COM HUX 4 COII 4 B 0 VOLTS 22 010 SWITCH 
w w 

34 AUX. I 'A" 6 AUX. 1 'A' 3 A ¢ lOllS ----,:-:--11 010 SWiTCH 
l l 

35 AUX. I 'B' 17  AUX ? 'B' 1 24Y()LTS DC- 2Q A H  TAP � B 
'3fiAux I COM B AUX. IC� 24YOL IS OCt 19 B H COII. 

w 

t t t t 
FAR• NEAR • NEAR• F AR• ROW ROW ROW ROW 

L E F T S I D F � I  G H  T S I D E 
TERMI NAL BLOCK LABEL TERMI NAL BLOCK LABEL 

Block "!);' Block "8" 
Wire Chart 

* Screw terminal position relative to front of circuit breaker 
Note: Wire range #18 thru #12 solid or stranded copper wire. Torque: 91b-in. 

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

����·�·-_-__ --_-_-_o_--.---- ----------�o--- ---��====�o;=====��� 
0 0 0 

0 0 

L E F T  S I D E  

0 

0 0 

0 0 
0 

R I G H T S I D E 
NOTE·  ALL WIRES  ON LEFT ::: AUX. SWITCH W I R E S .  ALL W IRES ON. R I GH T ::: ALL O T H E R  W I R  lNG · ·s  C O R H I:. S P OND TO W I Rl:. CHAR T 1 .[. •3 1 .  32 R I Gr T $HU�T T R I P  

0 

O o  o 
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Physica l Data 

Power Break® I I  I nformation, 800-2000-Amp Frames 

Table 1 

Frome 

Rating 

800A -
1600A 

� 

2000A 

800A 

r----
1600A -
2000A 

DOOR VENTS CREF l 

Breaker 

Type 

Stationary 
Mounted 

Drawout 
Mounted 

N/ A =  Not Applicable 

�------------------ B -------------------1 1------ 8/2 ------1 

I I 
I 

- - - - -+ - - - - -
1 I 
I 

RECOYIIENOED DOOR CUT-OUT 
FOR 800. 1600 �ND 2000A FRAil[ SIZE 

CIRCUIT BREAJ<ERS 

Weight Minimum Minimum Door 

Breaker 
Comportment Ventilation 

Drowout 
Volume 

Substructure 

71 1bs.• 
None 

[32,3 kg] 

60.0 sq. ln. [387,1 sq. em] Total 

3447 cu. in.  30.0 sq. in.  [193,5 sq. em] Top 
N/A 

106lbs. [56486 cu. em] 30.0 sq. 1n. [193,5 sq. em] Bottom 

[48,2 kg] 86.4 sq. 1n. [557,4 sq. em] Total 
43.2 sq. in. [278,7 sq. em] Top 

43.2 sq 1n. [278.7 sq. em] Bottom 

106 1bs. • 54 lbs 
None 

[48,2 kg] [24 5 kg] 3780 CU. ln. 
[61943 cu. em] 

None 

125 lbs: 68 1bs. 34.2 sq. in. [220,6 sq. em] Total 
[56,8 kg} [30,9 kg] 5670 cu. 1n.  

[92915 cu. em] 
29.5 sq. 1n.  [190,3 sq. em] Tap 

4.66 sq. in. [30,0 sq. em] Bottom 

• Add 9 lbs. [4. 1  kg] for electrical operator 

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

60 

OF DRAWOUT ONLY 

Standard Door Cut-Out 

A B 

10 14 
[254] [3 56} 

Tnm Plate Requ1red 

10 14 
[254] [356] 

Tnm Plate Required 

I I 

c 

1.69 
[42.9] 

N/A 

Optional Door Cut- Out 

A B c 

9.83 13.38 1.605 
[249.7] [339.9] [40.8] 

Flush Front or Non-hmged 
Door Construction - Trim Plate may 

be omitted 

9.83 13.38 N/A 
[249.7] [339 9] 

Flush Front or Non·hlnged 
Door Construction · Tnm Plate may 

be om1tted 

I I 
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Physical Data 

Power Break® II 2500-3000-Amp Front Connected 

S T ANDARO 3 6  P O ' N T  
T l R M I N fl. l  BLOCK 
( T Y P I C AU 

ALL A U X I L I A R Y  
S W I TCH (,QNNE_C f i O t� S  
I H 1 5  S I Of 

ON/OFF 
I N D I C A T O R  

C A T .  �0. SPCOUNlE11 
MECHAN 1 CAI C O U N T E R  
( O P T I O N A L )  

(- CHAR�,E_lJ/Ul�CHARG£0 
t N O ! C A ! O R  

�-------------- 1 ? 88 [;z r � ---------------­
----------- 113.25 [46 3 . 5] 

50 (1 ?  7) O I A  THRU HOLES 124 PLACf:.SI 

3PRING -CHARGE HANDLE 3 CYCLES 90Q TO CHAnGE 

2.25 [5 7 1] 
I 

21 . 76  [552.6] 

CAT NO. SPOIL DEFEAT ABLE 
DOOR ! N fERLOCI< 
(OPTJ.QNAU 

P UL L - O U T  PADLOCK 
FEATU R E  ( S TANDARD) 

--- 1 9  75 ['301 6] --------------·-------------l ·  

L A l l  outline dimensions are the same far manual ly a n d  electrically operated devices. 

2. Dimensions in brackets are in [mi l l imeters]. 
3. 8.00 I 203,2] min imum distance above breaker to metal due to arc chute venting. 

TRIP UNI T D I S P L A Y  
AND K E Y P A D  

R A T I NG PLUG 

CAT NO.  SPPBCOVER 
P U S --I B U T TQN COYER 
lOP T ! ONALl 
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Physica l Data 

Power Break® II 2500-3000-Amp Front Connected 

62 

Nt ARF S T  MFTAl 
TRIM PLATE -­
S T ANO-OFF 14 I NCLUDED FOR 
O P T I ONAL USE) 

O P T I ON A L  DOOR � 
P O S I T I O N S  

\_� 

r •�,� -� 
�. 

�--�--�----i_r---1 I I . 5o 
Dul 

KEY I N T ERLOCK 

(3 1] 

---�-------------H�· 

12 00 [3 04 .8] 

t I 
' I­T=====���� .��� 

9. 75 [24 7.6) 

' ' ' I 

8 .00  [20 3 . 2) 
SEE NO T E  3 

:rw��l 
, l "1 .o 
, ,  ' 

! I I ii i ii i t l  I 

RE.MOVABLE T R I M  P L A T E  

I C U S  TOMER S U P P L I E Dl I jL __ j 
C A T  NO . SPK4 
KFY  I N l lKLOCK 
P R O V I S I O N  
! O P T I O N  A U  

' 
I I' 

1 . 3  6 [34 .  7) -+---t-----i 

3 1 0 [78 8) 

// F t\CE O F  --_/ BREAKER 
. 5 0  [12.7] ----J 

i 4 .40 [1 1 1 .9] 
f----- --- 9 .38 [23 8 . 3] --­

f---------- 12 .25 [31 1 . 2] --------t 
1------------- 12 .65 [3 21 . 3] --------------l 

1. All outline dimensions ore the some for manua lly and electrically operated devices. 
2. Dimensions in brackets are in [mil l imeters]. 
3 .  8.00 [203,2] minimum distance above breaker to metal due to arc chute venting. 

.06 [L S) 

. 3 8  [9.5) 

1 . 1 6  [29.3) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Physica l Data 

Power Break® I I  2500-Amp Back Connected 

TR I M  P L A TE 

•8-32 FLATHEAD 
SCREW 
14 PLACES) 

S TANDAR D  
3 6  P O I N T  
TERMI NAL BLOCK 
I T Y P I C A L )  

[509.5] 1 3 . 75 
[349.2] 

ON/OFF 
I N D I C A T  

C A T .  NO.  S P C OUNTER 
MEC H A N I CAL COUNTER 
I O ? T I ONALI 

S P R I NG-CH ARGE H ANDLE 6 CY CLES 90° TO CHARGE 

1----1------- 12 .87 [327. 0] -----'1,--___;,---1 
1------/------- 15 .00 [38 1 . 0] --------1---+---� 

1--------,1-------- 1 6 .50  [4 19 . 1] ------\---'\----______, 

ALL CONTROL W I R I NG 
CONNE C T I ONS 
EXCEPT AU X I L I A R Y  
SWI TCHES 
TH I S  S I DE 

P U LL-OUT PADLOCK 
FEATURE IS  TANOARDl 

T R I P  U N I T  D I SPLAY 
AND KEYPAD 

1. Al l outline dimensions ore the some for manually and electrically operated devices. 
2. Dimensions in brackets are in  [mil l imeters] 

8.00 [203,2] minimum distance above breaker to metal due to arc chute venting. 

CA f. NO. S P P B C OVER 
P U S H B UTTON COVER 
(OP T I ONAU 

CAT. NO. S P D I L  
DEFEAT ABLE 
DOOR I N TERLOCK 
( O P T I ONAL)  
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Physical Data 

Power Break® II 2500-Amp Back Connected 

TR I M  PLATE 
S T AND-OFF (4  I NCLUDE.D f O R  
O P T !  O N  A I  U S F I  

OP T I ONAL DOOR 
POS I T I QNS 

FLU S fl ­
F R O N T  

" '';'+ · =  I t=====T= 
1 2 .00 ..:--·{ 1 1  

[3 04.8] 'Cl ,d  '- -· t� ]  ,- -. 1� ] t{) ]1 1 �--· t�j .- -, ( )  (() } I 9. 75 � ' t ' '  
[24 7 6) ,::::::, 1 : J 

I() } 1 r 
� -· � � :  

CAT. NO. SPK4 
KEY I N TE R LOCK 
P RO V I S I ON ( O P T I O NAL) 

KEY INTERLOCK 
( C U S TOMER S U P P L  l ED I 

FACE OF 
BREAKER 

1------- 9.00 [228.6] ---

1---------- 1 1 8 8  [3 0 1 . 8] --------1 

1---------- 1 2 .28 [3 1 1 . 8) ----------l 

. 7 8  09 .8) 

.06 [1 . 5] 

3 18 -1 6  TAP .44 [1 1 .2) 
DEEP 

KNOCKOJT FOR ­
WALK I N G  BEAM 
I N TE R L O CK 

-�- . 21 [5 . 4] 

7.00 [177.8] 

3 /8 -1 6 TAPPED 
H OLE 
! TY P I C A L !  

1 .  All out l ine 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. 
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Physica l Data 

Power Break® II 3000-Amp Back Connected 

ON/OFF 
INDI CATOR 

S TANDARD 36 P O I N T  
TERMINAL BLOCK 
( TY P I CAL} 
ALL A U X I L I AR Y  
S W I TCH CONNEC T I ONS 
TH I S  S I D E  

2 0 . 0 6  09.5] 

13 .75  [3 49 .2] 

CAT. NO. S P PBCOVER 
PUSHB U TTON COVER 
! O P T I O N AL !  

CAT.  NO S P O I L  
DEFEA TAB L E  
D O O R  I N TERLOCK 
! O P T I ONAL) 

1. All outline dimensions ore the some for manually and electrically operated devices. 
2 Dimensions in brackets ore in [mil l imeters] 
3. 8.00 [203,2] minimum distance above breaker to metal due to arc chute venting 

ARY 
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Physica l Data 

Power Break® I I  3000-Amp Back Connected 

66 

OP TlONAL DOOR 
P O S I T I O N  

FLUSH 
FRONT 

KEY I N TERLOCK 
(CUSTOMER SUPPLIED) 

FACE OF BREAKER 

TRIM PLATE 
STANO-OFF 
( 4  INCLUDED FOR 
O ? T I ONAL USEI r NEAREST METAL 

_ _ _ _  T __ _L _ _ __ _ _  _ 

8 00 [203 2] REMOVABLE 
SEE NOTE 3 T R I M  PLATE I 

I 
f-- 4.03 [1 02.4] 

3/8-16 TAP 4 4  [11 .2] 
DEEP 

4 .00 001.6) 

�� 

L_ 44 ou1 Dl A THRU 40LES 
TYPICAL 

.21 [5.4] 

2.00 [50.8] 

1 1 .97  [304.0) 

1 7. 9 7  [456.4) 

"¢ +'l--+--l-
2.00 [50.8] 

+ 

1-----+--1- 2. oo [so a] 
1------- 9 00 [228 6) ------1 2.53 [6 4 3] 

r--------- 1 1 .88 [301 8] --------+-- 5 53 0 4 0  5) 

1---------- - 1 2 28 [31 1 .8] ------·-____; 

1. A l l  outline dimensions are the same far manually and electrically operated devices. 
2. Demensions in brackets ore i n  [mil limeters]. 
3 .  8.00 [203.2] minimum distance above breaker to metal due to ore chute venting. 
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Physical Data 

Power Break® I I  4000-Amp Front Connected 

ON/OFF 
I N D I C A T O R  

ONE S H I E L D  ASSEMBLY SUPP L I ED 
MU S T  REMAIN I N  T H I S  LOCA T ION 

3 3 .1 2  [84 1 . 3) 

S TANDARD 3G P O I N T  
TERMI NAL BLOCK 

I T Y P  I C A L l  

20.25 [51 4 . 3] 

1 4 1  •8 32 . 3 5  DEEP THREAD FOR MOU N T ING 
l H  I M  PLATE 

@ 

CA I .  NO.  SPCOUNTER 
MEC H A N I CAL C O U N TER 
I OP T I ONAL) 

2.62 [66 7) --+�-\-�-11 

C/1. T. NO. 5PK4 
KEY I N TERLOCK 
P R O V I S I O N  
[ O P T I ONALI 

f------- - - 12 .88 [327.0] ------\�-1 

------- 1 8 . 2 5  [46 3 . 6) --------'\------l 

f---------,1---·--·------ 22 .38 [56 8 . 5] -------'\----------'� 

P U L L -O U T  PADLOCK 
F E A TURE fS TANOARDI 

CAT. N O .  S P O I L  
DEFEAT A B L E  
DOOR I N TERLOCK 
! O P T I ONAL! 

1 .  All outline dimensions ore the some 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. 

S P R I NG-CH ARGE HANDLE 
6 CY CL E S 90' TO CHARGE 

CHARGED/01 SCH ARGED 
I ND I C A  l OR 2 . � 0  

2 50 

A l l  CO N TR OL W I R I NG 
CONNEC T l  ONS 
E XCEP T AU X I L I AR Y  
S W I TCHES 
TH I S  S I DE 

12 00 
[304.8) 

22 . 12  (56 1 .9) 

R AT I NG PLUG 

\ MOU N T I NG HOI ES . 75 (19 .0) Dl A 
THRU HOLES 
1 4  PLACES! 

C A T .  NO . S P P B C O VER 
P U S H B U T T O N  COVER 
I O P T IONAL!  

O P T I ONAL SHI ELD 
ORDER CAT. NO. T S L S 4  

\.._ .56 (14 .  3) D I A  
136  P L A CE S !  
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Physico I Data 

Power Break® II 4000-Amp Front Connected 

N E A R E S T  M E T A L � 
T R I M  P L A TE 
S T A ND - O F f. 
I 4 I N C L UDE D F O R  
OP T I O N A L  U S E )  

"- - - � - - - - - -r\ 1 5 0  [3 8 . 1) 

68 

K E Y  I N T E R L O C K  

FLU S H  f R O N T  

1 2  [3 . 1) 
R E F  

I 
9. 7 5  [2 4 '  6] 1 2 . 00 

[3 0 4 . 8] 

I C U S  TOMER S U P P L  I EDl 

C A T .  N O .  S P K4 
K E Y  I NT E R L O C K  
P R O  V I S  I O N  ( OP T I ONAL) 1 . 3 6  [34 . 7] +---+--t 3 . 1 0  (76 . 8] -+----! 

f A Ct. OF __/ 
BREA><ER 

I 
I 

8.00 [20 3 . 2] 
S E E  N O T E  3 

:rw'Ri:l l 1.0. 
I II I � i lj I 

i ii i 
I II I 

i il J I I 

1 . 0 0  (25 . 4) O I A  
L l r T I N G  H O L E S  
T Y P I C A L  

0 

0 

R E M O V A B L E  
T R I M  P L A T E  

1 . 5 0  [3 8 . 1] +----+---+--+- 1 . 8 8  [4 7.6] 6 . 1 0  [1 5 4  8] 
t----- 1 1 . 0 7  [28 1 . 2] �----�-J 

---- 1 3  94 [354 1) _____ ___, 
1----------- 1 4 . 3 4 [3 6 4 . 2] -------1 

1. All outline dimensions ore the some for manua lly and electrical ly operated devices 
2. Dimensions i n  brackets ore in [mil l imeters]. 
3 .  8.00 I 203,2] minimum distance above breaker to metal due to arc chute venting 
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Physical Data 

Power Break® II 2500-3000 Amp Drawout 

42 00 
(1 066.8] 

M I N. S TACKING HEI GH T  

3 6  P T .  SECONDARY 
DISCONNECT AUX 
SWI TCH CONNEC- I O�S 
ONL Y 

2 8 . 0 0  
[71 1 . 2] 

U N I T  
H E I GH T  

ii.OF ----.J 
PUSHBU T TONS 

CAT. NO. SPK4 
KEY INTERLOCK 
PR O V I S ION 
! OP T I ONAL) 

4X 56 (1 4 . 3) D IA  
F O R  BOTTOM 
MOUNTING 

9 •2 r24 4 . 3) R'tF 

72 [18 . 4) 

CHARGE/OJ SCHARGE 
INDICATOR 

CAT. NO.  SPCOUNTER "ECH . COUNTER 
I O P T I ONAL) 

.50 [12 Bl SQUARE 
RACK I NG SHAFT 

S P R I N G - CH ARGE H ANDLE 
5 C Y C L ES 90° TO CHARGE 

SEALABLE LATCH 

36 PT S ECONDARY DISCONNECT 
ALL ACCES S O R Y  CONNECTIONS 
EXCEP T AUX. S W I TC�ES 

• 8 - 3 2  FLATHEAD 
SCREW (4  P L ACESJ 

36 PT. 
I N i tRMEDlATE 
TER ... INAL 
BLOCK 

DRAWOUT 
POS I T I O N  
INDI CATO R 

CAT. NO. 
SPPBCOVER 
PUSHBUTTON 
COVER 
! OP T I ONAL} 

C A T. NO. S P O I L  
DEFEAT ABLE 
DOOR I N TERLOCK 
{ O P T I ONAL) 

PULL - O U T  
PADLOCK 
FEATURE 
I S  TANDARD) 

11-1------- . 1 4  [3.6) 
OFFSET 
BOTH S I DES 6 . 35  [16 1 .4) 

1.  All outl ine dimensions ore the same for manua l ly and electrically operated devices. 
2. Dimensions i n  brackets are i n  [mi l l imeters]. 
3. 4.25 [108] minimum distance above substructure (8.00 [203.2] from top of circu it breaker) to any metal in an area 9.00 x 16.00 [228,6 x 406.41 due 

to arc chamber venting. 

4. Customer's location for dr i l l ing hole for horizontally or vertically interconnected mechanical interlock, See bottom or side view. 
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Physica l Data 

Power Break® II 2500-3000 Amp Drawout 

70 

HOLE FOR ACCE S S O R "'  
W I R I "' G ROTH S I DES 

r--------- 13.00 [406.4] 
I S[[ NOT( 3 

o�:�J l -- - - -- - - -- - - - - ----� 

B R EAKER R O T A T E S  103° 
ABOU T F R O N T  / R OLLER 

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

CONNECTED 
POS I T I O N  

1 9 7 [50. 0) --++-
TEST P OS I T ION 

gj�gJ��E�TED 
P O S I T I O N  

1 4 . 5 0  [368.3] 
W/S TANDARO R A I L S  

W�S6H30R�9R5Ai�s 
F" U L L Y  WI THOR AWN 

FACE OF 
BREAKER 

0 

1 3 . 1 3  [333 .6]� 
1 � .24 [:'>36.3] 

�---+-- 16.12 [409.4] ---

LONG RAILS fSl ANDARDI 
W I  fH SUBSTRUCTURE 
SUI TABLE FOR FLUSH FRONT 
INS lALLATION. 

ORDER S H O R T  RAILS K I T  
C A T  N O .  S P R A I L S  
FOR O T H E R  D O O R  P O S I T r O N. 

.56 [14.3] D I A  4 H O L ES 

AEF 3 . 8 5  [9
7. 

7
] rT��--������--

FOR H O R I Z O N TALLY I N TERCONNECTED 
MECH ANICAl I N T ERLOCK 
SEE NOTE 4 

! .00 [25 .4] D I A  CLEARANCE 1-lOLE REQUIRED 
M I N I MUM I N  ANY COMPAR TMENT D I VIDER OR 
SHEET METAL 

1 .  All outl ine dimensions are the same for manually and electrically operated devices. 
2. Dimensions in brackets ore in [mil limeters]. 

1.25 (3!. 7] OIA HOLE 
FOR B Y -PASS SWI TCH WIR I N G  

3 .  4.25 [108] minimum distance above substructure (8.00 [203.2] from top of circuit breaker) to any metal in  on area 9.00 x 16.00 [228,6 x 406,4] due 
to ore 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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Physical Data 

Power Break® II 4000 Amp Drawout 

42.00 
Uoss.s] 

MIN. 
S TACKI NG 

H E I GH T  

3 6  P T. SECONDARY 
DISCONNECT AUX 
SWI TCH CONNE C T I O N  
ONLY 

28.00 [711.2) 
U N I T  H E I G H T  

C. O F -----1 
PU SH S U T TONS 

.06 [1 . ,] 
C A T  . .  �0. ----/ TDOB2L.4L.  
BYPASS SWI TCH 
C O P T I ONALI 

C A T. NO. SPK4 
KEY INTERLOCK 
PROVI S I O N  
( Q P T I ONli.U 

4 X  .56 (14. 3] 
FOR BOTTOM 
MOUNTING 

CHARGE/DISCHARGE 
I ND I C ATOR 

CAT. NO. SPCOUN TEM 
MECH. COUNTER 
! O P T IONAL)  

50 (12.8] SQUARE 
R A C K I NG S H A F T  

SPR I N G - CHARGE Y ANDLE 
6 C Y CL E S  90" TO CHARGE 

36 P T  SECONDARY D I SCONNECT 
ALL ACC E S S O R Y  CONNE C T I ONS 
EXCEPT AUX. S W I TCHES 

•6-32 FLATHEAD SCREW C4 PLACESJ 

FOR VER T I CALLY INTERCONNECTED 
MECHANICAL I N TERLOCK 
SEE N O TE 4 

1+---+l---1+- 9.25 [234 .  9] 
1----H---H---+-1--�'+-- 18 .50 (4 69.9] 80 T T O M  MOUNT lNG HOLES 

---- 19 .97  [507. 1] -------; 

1. All outl ine dimensions ore the some for manually and electrically operated devices. 
2. Dimensions in brackets are in  [mi l l imeters] 
3 .  4.25 [108] minimum distance above substructure 18 00 [203.2] from top of circuit breaker) to any metal in  on area 9.00 x 16.00 [228.6 x 406,4] due 

to ore chamber venting 
4. Customer's location for dr i l l ing hole for horizontally o r  vertically interconnected mechanical interlock. See bottom or side view 
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Physica l Data 

Power Break® II 4000 Amp Drawout 

72 

FACE OF BRF.AK!:_H 

LONG RAILS {S T ANOARD) 
WI TH SUBS TRUC7URE SUIT ABLE. t- OR � LUSH F- R O N T  
I N S TALLATION. 

ORDER SHORT RAILS K I T  
CAT. NO SPRAILS 
FOR OTHR DOOR POS! TION 

� OR AC(..£'::)':;0Wl' W:f<JNG BO TH S l OES 

6.89 [ 175 0] 

DIA 

r---- 1&.00 [406.4] 
I SEE NOll: 3 

----- ----- ----------r Q 4,2!-�] l I � .. .!li [108.01 " �  1 SEE MOTE a ' 

' 06 
[77. 7] 

• 0 

FOR f-IORI ZONTALL Y I � TERCONNECTEO 
MECHANICAL INTERLOCK SEE NOTE 4 

1 .00 [2!>.4] OIA CLEARANCE HOLE REOUIREO 
Ml"'lJ.1UM I N  ANY COMPAR TM(NT D I V I DER OR SHEET METAL 

75 09.0] TH!<. COPPER HEAT S I NKS TYP 

27.71 
(70 3.8] 

1. All outline dimensions ore the some for manually and electrically operated devices. 
2. Dimensions in brackets ore in [mil l imeters]. 
3. 4.25 [108] minimum distance above substructure [8.00 [203.2] from top of circuit breaker) to any metal i n  on area 9.00 x 16.00 [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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Physica l Data 

Power Break® I I  800-2000A Stationary Mechanical I nterlock 

[95 .8] r 3 . 8 < -

11 1 11 r l 
r� r H i �WIREl 0 n= � �  I .  D. � I  � 

1 0 . 8 2  I I  I SEE I lfi� [274 . 8] iSH�ETi ( I I  I I  
) 9. 75 J !  I I 
8] [24 7 .6] I I 

I I roTJ H i I I I I 0 l _ _  j I I  1�1 l f--
L j r 1J j 

L 8 . 3 0  [21 0 . 8] 1--- .25 
[5 . 35] 1 1 . 1 9  [28 4 . 1] 

1 1 . 5 9  [29 4 . 3] 
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Physical Data 

Power Break® II 800-2000A Stationary Mechanical I nterlock 

[96 . 8] 
r 3 8 , _ 

n l rT  r ] 
r1 1 H i IWlREl � �[ c � rd i ! .D .  

1 0 . 8 2  

c I I I SEE I 

[274 8] iSH�E Ti h �� � 
I I  � 
I I  

) 9 . 75 J !  I I 
8] [24 7. 6] I I 

I I [ �  H i  I I 
I I � l _ _  j 1\ I I f--

L j I l T J 

L 8 . 3 0  [2' 0 . 8] - .25 
[6 .35] 

1 1 . 1 9  [28 4 . 1] 

1 1 . 5 9  (29 4 . 3] 
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Physica l  Data 

Power Break® I I  800-2000A Drawout Mechanical I nterlock 

DOOR 

4X .56 ( 1 4 . 3) 
F O R  B O T TOM 
MO U N T I NG 

1----- 1 3 . 1 2 [ 3 3 3 .2] -----t 

-- 20 .24  [ 51 4 . 1 2] _______ .., 

f-------- 1 8 . 5 0  [ 469 9] --------1 
BO T TO M  MO U N T I N G  H O LES 

1---------- 1 9 . 9 7  [ 5 D 7. 1] --------1 

9 .  75 
[ 24 7 6] 

6 . 3 5  
[16 1 . 4] 

1 0 . 3 2  
[262 2] 

1 . 1 9  [30.2] 

FOR VER TI C A L L Y  I N TERCONNECTED 
MECH ANI CAL I N TERLOCK. 
SEE NOTE 3 

I" [25] D I A  CLEAR ANCE H O L E  MI N I MU M  
I N  MOU N T I N G  S U R F ACE F O R  .25"  [6 .4] O I A  
T H READED R O D  

1 . 1 3 [28 . 7] 

1. All outline dimensions ore the same far manual ly and electrically operated devices 
2. Dimensions in brackets ore in [mil l imeters]. 
3 .  Customer's location for dri l l ing hale for horizontally or vertical ly interconnected mechanical interlock. See bottom or side view 
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Physica l Data 

Power Break® I I  800-2000A Drawout Mechanical I nterlock 

FLUSH 

FOR HOR I ZONT A l l Y  1 NT[RCONNEC TEO 
MECHANICAL I N T E R L O C K  SEE N O T E  ?J 

I' (251 O I A  CLEARANCE H O L E  REQUIRED 
M I N IMUM I N  ANY COMPAR TMENT D I V I DER OR 
SHEET METAL 

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

H O R I Z O N T A L  
CCNNEC T I O N  .t: .  50 S TROKE 

63-� I ( IS 9] 

���--r--� 
--l,a-:-�-� 13 7 3  

�---c-'-'-�--+tc---"-::-''-----cf---li''" J 
3. Customer's location far dri l l ing hole far horizontally or vertically interconnected mechanical interlock. See bottom or side view. 
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Physica l Data 

Power Break® II 2500-3000A Stationary Mechanical Interlock 

27. 9 4  
[709 7] 

�"' '  
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 

r ci,' ii --I 
�------------�--------_L_i_� 

9 . 3 8  
[23 8 . 3] 

1------------------ 1 2.25  ---------------� 
[3 1 1 . 2] 

1 2 . 6  5 ------------------------1 
[32 1 .  3] 
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Physical Data 

Power Break® II 2500-3000A Stationary Mechanica l Interlock 

. -
.. 

[�� ;��-- [293 :�
-
] ---� 

�· ·� I 
0 ! 0 0 0 

0 0 0 0 0 0 

-0- lf--------T---. 
· I 2 �g 

78 

0 

I� 
1 5 . 6 6  VE R T I C AL CONNEC T I O N  [397. 7] t. 5 0  STROKE 

1-------- ----- 1 8 . ? 5  ····-----------1 [4 6 3 . 5] 

[5 3 .1] 
l 

7 0 0  [177.8] 

"--------1-- ¢ . 6 6 [16 . 8] 

I 
9 . 6 2  [244 .4] 
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Physical Data 

Power Break® II 2500-3000A Drawout Mechanical Interlock 

4X 56 [14 3] D I A  
F O R  B O T T O M  
MOU N T I NG 

1 . 12 [
2

8 . 4] 
REF 

8 0 0  9 7 5  

llL�!.I!.-.i.J' 10\Gi+-----[
2
-0L' : -T 

I. 38 [35 .1]  
FOR VER T I CALLY I N i lRCONNECTED 
MEC H AN I CAL I N TERLOCK 
SEE N O T E  3 

1 . 00 [25 .4] D I A  CLEARANCE HOLE MI N I MUM 
I N  MOU N T I NG SURF ACE FOR .25" [6.4) D I A .  
THREADED ROD 

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

Power Break® II 2500-3000A Drawout Mechanical I nterlock 

I 
I 1 1  
' I  
� 

" '  
I l l  
I l l  
I l l  
I l l  
I L L  

I r 
� _ _ _ _ _  L _ _ _ _ _  j 

-- 1 3 . 1 3  [3 3 3  6]�-j 
f---- 1 3 . 2 4  =3 3 6 . 3] 

f------ 16 12 [409 4] - - - ·  

H O L E  FOR ACCESSORY 
W I R I NG BOTH S I DES 

f---f---1� 4. 51 [1 1 4  . 4] 

. 5 6  [1 4 . 3] D I A  
4 H OLES 

88 
[22.2] 0 0 0 

0 
0 

. 75 
[1 9 . 0] 
THK COPPER 

F O R  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  
MECH AN i CAL I N T E R L O CK 

S E E  N O TE 3 
1 . 00 [25 .4f-DtA -CLEARANCE H O LE REQU IRED 
M I N I MU M  I N  ANY COMP A R T M E N T  D I V I DER O R  
S H E E T  METAL 

1.  All outl ine dimensions are the same far manual ly and electrically operated devices. 
2. Dimensions i n  brackets ore i n  [mil l imeters]. 

0 0 0 

0 
0 
0 
0 0 

0 
0 

3. Customer's location for dri l l ing hole for hoizontolly or vertically interconnected mechanical interlock. See bottom or side view. 

80 

[70 3 8] T 27. 71 

1 3 . 9 4  [3 54 .2] 

I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Physical Data 

Power Break® I I  4000A Stationary Mechanical I nterlock 

3 
[8 

3 . 1 2  4 1 . 3] 

\_ 

!" �  
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= 5  

( 

� 
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 

1 4 . 3 4  
[364. 3] 

: 
i I I 

tD 
� 

] 

1 1 .07  
[28 1 . 2] 

1 3 . 94 
[354. 1] 

I 
I I 

[76 5] 
r , , -

0 

0 

c ] 

ttt i J 
� 

ret= 
0 

0 

'-------
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Physica l Data 

Power Break® I I  4000A Stationary Mechan ical Interlock 

·· - - -- 1 0 3 /  :26 3 . 5] 
0 0 0 0 0 1 
0 0 0 0 0 0 

0 0 0 0 0 

© @ © @@ @ I I 

@ � @ @ � @ 
9 0 

@ @ � 

@ 0 
1-----i---------+----·----+---+-- 3 . 1 2  H O R I ZONTAL CONNE C T I O N  

82 

1 8  59 V E R T I C AL CONNEC T I ON [4 72.2] ±. 5 0  S TROKE j _ __ � 

I ,  I 
r----- 5. 00 ----1 D Z?.Oj 

[23L8] 1:.50 S TROKE 

@ �-1 
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Physica l Data 

Power Break® II 4000A Drawout Mechanical I nterlock 

4 X  .56 (14 . 3) 
FOR BOTTOM 
MOU N T I NG 

���S==========t==��---­
" 
I I  " ����� - - - - - - - - - - - - - - - - - - -- - --- - - - - - - - - - - - - - - - - - 6.35 

061.4) 

FOR VERTICALLY I NTERCONNECTED 
MECHANICAL I N TERLOCK 
SEE NOTE 3 

1 .00 [25 .4] D I A  CLEARANCE HOLE MIN I MUM 
IN MOUNTING SURFACE FOR .25' [6.4] D I A. 
THREADED ROO 

1+----+-+---++-- 9.25 [234. 9] 

f----+4----H----t-f----++--- 1 8 .50 [469.9] 
BOTTOM MOU N T I NG HOLES 

1----- 19.97 [507.1] -----�-l 

1.  All outl ine dimensions ore the some for manually and electrically operated devices. 
Dimensions in brackets are in (mil l imeters]. 

3 .  Customer's location for dri l l ing hole for horizontally or vertical ly interconnected mechanical interlock. See bottom or side view. 
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Physica l Data 

Power B reak® II 4000A Drawout Mechanical I nterlock 

l F.: FOR ACCfSSOR'f WIRING BOTH SIDCS 

6.89 (175 0] 

L All outl ine dimensions are the some for manual ly and electrically operated devices. 
2. Dimensions in  brackets ore in [mi l l imeters]. 

. 75 [19 0] THK COPPER 

0 0 

3. Customer's location for dri l l ing hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view. 

84 

3.06 (7 7. 1] 

HEAT SINKS rvP  

27 .71 (703.8) 
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Physica l Data 

Power Break® I I  I nformation, 2500A-4000A Fra mes 

AUXILIARY SWITCH 
:::1'1:"'""- ···�··· ""' 
COLORS BrowtdTAite "8" Stote 
��e-o::h ..... ,, cOINIIOII 
1\11 fhledrk Taling N CONTACT RAm. 
Ml't ail 3 twn111h ort u�t- 6 NJP. -HO't.JC 
MCIH ltgtltMr. Do ul apply WAIF ..Q5Y.DC hiilli "ltott ktw .. ltrniiiOh. WAIIP -�ouw; 

txl5<002PhA 
19 AUX. I I  'A' 

20 AUX. II '8' 

21 AUX II COM 

iZl AUX. 9 'A' 

3 AUX. 9 'lr 

24 AUX. 9 COM 

25 AUX. 7 'A' 

6 AUX. 7 'B' 

27 AUX. l COM 

8 AUX. 5 'A' 

29 AUX. 5 'B' 

JO AUX. 5 CON 

31 AUX. 3 'A' 

32 AUX. J 'B' 

JJ AUX. 3 COM 

l4 AUX. I 'A' 

35 AUX I '8' 

3D AUX. I COW 

FAR• 
R O W  

I AUX. I2 'A' / 

2 AUX. 12 '8' 

3 AUX. 12 CON 

4 AUX. 10 'A' 

5 AUX. 10 '8' 

6 AUX. 10 CON 

7 AUX. 8 'A' 

8 AUX. 8 'B' 

9 AUX. 8 COM 

10 AUX. 6 'A' 

II AUX. 6 'B' 

12 AUX. 6 COM 

IJ AUX. 4 'A' 

14 AUX. 4 'B' 

IS AUX. 4 COM 

16 AUX. 2 'A' 

17 AUX. 2 'B' 

18 AUX. 1 COM 

NEAR• 
ROW 

L E F T  S I D E 
TERMINAL BLOCK LABEL 

Block "If.' 

) 

TE T H B OARD �\ ·we ". " " "  c o e  , . , o 
C I R C U I T  I OEtH I F I CA T I O N  

I INlERNAl WIRE HARNESS 
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 

COLOR CODES: 
R = RED P =  PURPLE 
W= WH I TE G= GREEN 
Y =  Y E LLOW B = BLACK 
N= BR OWN L= BLUE 

� 
18 ELECT. OPER. + 36 ELECT. OPER.-R 8 

17 RMT. CHCY 35 RMT. CHG.-
w L 

16 Rltll. CLS + 34 RMT. CLS-
y N 

15 B.A. ONLY COM 33 CHG. !NO. 
y G 

14 B.A. ONLY N 0. l2 SHUNT TRIP 
N B 

13 B A. ONLY N.C. Jl SHUNT !.RIP 
p B 

12 B.A. LOCKOUT COM JO U.V.R. 
w L 

D B.A. LOCKOUT KO. 29 U.Y.R. 
L 

10 B.A. LOCKOUT N.C. 28 
B 

9 

8 

7 COUfT-
G 

6 COMitiET+ 
y 

5 C iil VOLTS R 
4 B iil VOLTS 
w 

J A 0 VOLTS 
L 

2 14 YOLTS DC-
B 

I 24YOL TS DC• 
R 

NEAR* 
ROW 

27 

26 ZSI  IKPU T-
w 

25 ZSI INPU' + 
G 

24 ZSI OUTPUT-
w 

23 ZSI OUTPUT+ R 
22 0/0 SWITCH 
w 

21 0/0 SWI TCH L 
20 * lAP 
B 

19 ·!HOW. 
w 

F A F h  
R O W  

R I G H T  S i D E 
T E R MI NAL BLOCK LABEL 

Block "B" 
Wire Chart 

*Screw terminal position relative to front of circuit breaker 
Note: Wire range #18 thru #12 solid or stranded capper wire. Torque: 91b-in 

SECONDARY 
DISCONNECT 

PLUG 
!DEOICAlt:D POSITIONS! 

L E F T  S I D E R I G H T  S I D E 
NOTE' ALL WI RES ON LEFT � AUX. SWITCH WI RES. 

ALL W I RES ON R I GHT � ALL O THER W I R I NG. 
•" S  CORRESPOND TO WIRE CHART 
I E. •3 1 .  32 R I GH T  " SHUNT TR I P  
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Physica l Data 

Power Break® I I  I nformation, 2500A-4000A Frames 

Table 1 

Frame Breaker 

Rating Type 

Back Connected 
2500A 

Front Connected 

Back Connected 
3000A 

Front Connected 

4000A Front Connected 

2500A 

f---
Drawout 

3000A 
Mounted 

f---
4000A 

N/ A =  Not Applicable 

. 75 (19.0] DIA MARKED "D" 

.66 :16.8) O lA  
MARKED "E" 

12.00 [>04 8] 

Breaker 

167 1bs. [76 kg]• 

178 1bs [81 kg]• 

216 lbs. [98.3 kg]• 

179 lbs. 814 kg]• 

320 lbs. [145.6 kg] 

232 lbs. [105 6 kg]• 

233 lbs. [106 kg]• 

295 lbs. [134 2 kg]* 

* Add 9 lbs. [4.1 kg.] for electrical operator 

1. Dimensions i n  brackets are [metric]. 

DOOR 
VENTS 
(REF) 

DOOR VENTS IRE!='l  

Weight 

Drowout Substructure 

N/A 

lll lbs. [50 5 kg]• 

l l l lbs. [505 kg]• 

167 1bs. [76 kg]* 

AECOI .. IENOEO OOOR CUT-OUT FOR 2!00. 3000 a 4000A FRA.WE SllE CIRCUIT BREAK£RS 

Minimum Minimum Door Ventilation 
Comportment 

Volume 

13,950 cu. 1n. 
160 sq. 1n. [1,032 sq. em] Tota l 

[228.600 cu. em] 
80 sq. 1n. [516 sq. em] Top 

80 sq. 1n [516 sq. em) Bottom 
20.832 CU. ln. 

270 sq. 1n. [1,742 sq. em] Total 

[341,375 cu. em] 
135 sq. in. [871 sq. em) Top 

135 sq. in. [871 sq. em] Bottom 

270 sq. 1n. [1.742 sq. em] Tota l 
25.143 cu. 1n. 

135 sq. m. [871 sq. em] Top 
1412,020 cu. em] 

135 sq. 1n. [871 sq. em] Bottom 

10.991 cu. 1n 
246 sq. 1n. [1,587 sq. em] Total 

[180.108 cu. em .] 
123 sq. in. [793,5 sq. em] Top 

123 sq. rn. [793,5 sq. em] Bottom 

10.991 cu. In 
246 sq. in. [1,587 sq. em] Total 

[180.108 cu. em.] 
123 sq 1n. [793,5 sq em] Top 

123 sq. 1n. [793,5 sq. em] Bottom 
15.138 cu. in 

246 sq. 1n. [1,587 sq. em] Total 

[248,074 cu. em.] 
123 sq 1n. li93.5 sq em] Top 

123 sq. rn. [793,5 sq. em] Bottom 

2. Bus bars or cables should be sized per UL891 dead-front switchboards standard. 
3 .  "D" D io. = 4000 Amp front connected breaker mounting holes. 
4. "E" Dio. = 2500A and 3000A front connected breaker mounting holes 
5. "F" Dia. = 2500A and 3000A bock connected breaker mounting inserts. 

86 

Standard Door Cut-Out Optional Door Cut-Out 

A B c A B c 

10 14 .34 9.83 13.38 255 
[254] [356 [8,6] [249.7] [339,9] 16.4] j ""'h r '""' oc j 

Trim plate Non-hinged Door 

Required Construction Tnm 
Plate may 
be om1tted 

2.17 2.255 
[55.1] [57,28] 

10 14 3.84 9.83 13.38 3.755 
[254] [356] [975] [249.7] [339 9] [95.38] 

Tr1m p late 
Requ1 red 
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Physica l Data 

Power Break® I I  800-Amp T -Studs 

1.505 R£f' (�8.23) 

,"14 RE'F [ll.l] 

BACK OF BRE,.lj(£R 
POWER BREAK I I  

9R£A.k'ER 

1------ 4.50 liiEF-----1---- q_�O REF ----I (Ui11 . 3) (114.3} �OF T-STUO 
.12 REF 
[>.3 

HORIZONTAL 

Catalog No. Material 

SP08FCA 

SP08FCC 

3Jt � �6 REF" (14.)) 

AL 

AL 

Finish "A" 

Tin 78 + .01 - .02 
[19,8 + 0,3 -0,5] 

Tin 3 7 5 :�: .005 
[9,53 + 0,13] 

f---- 4.�0 REI'"----BR.j.t_ ... _··--­(!1-4.3) 

VERTI CAL 

1.  T-studs may be mounted to either the line or load strops, ond oriented horizontal ly or vertically as shown. 
2. Dimensions in brackets ore in [mil l imeters] 

... 
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Physica l Data 

Power Break® I I  1600-2000 Amp T-Studs 

1/2-ll X I �0 LC. BOlT 
CONICAL SPRING WASH£R 

PO�R eREAI< J l  

8AC)( O F  BREAkER ____ ____-

Catalog No. 

SP20FCA 

SP20FCC 

1.50 REF' ( )e.!J 

Material 

AL 

cu 

HORIZONTAL 

Finish "A" Breaker Amps 

Tin + .010 [ + 0 25
] 

1600A-2000A 
78  -.020 

19 ,8 -0, 5 1  

Tin 750 + 005 [ 19.05 + 13] 1600A-2000A 

BREAKER 1 .... ,.,-+- .... .. ,1 
I [UO] I [U43) I 

VE R TI CAL 

1. T-studs may be mounted to either the l ine or load strops, and oriented horizontally or vertically as shown. 
2. Dimensions in brackets are in [millimeters]. 
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Physical Data 

Power Break® II 2000, 2500, 3000-Amp T-Studs 

5P52 5 F CC 

SACK OF" BREAKER 

; cs [82 s] 

�*4<l �l f l] D I A  
4 PLACES 

:l< OIMENSI OI�S APPL i' TO SPS201'"CA AND SDS2')FCC 

l 

AREAKER 
l OF T-STUD 

NOTE· DUE TO POTWTIA.LLY SHORT PHASE TO PHASE 
CLEARANCE 5PS5CFCC I S  NOT '?[COMMENDED 

2 FOR H O R I Z O N T A L  I N S T A L L A T I O N  

r+---'------+-o r 

H O R I Z O N TAL 

BREAKER 

SPS20FCA 
, OF T - S T U D  

5 00 [127.0] --:-- , 00 ["6 9] l 
��� ��� 

VE R T! C A L  

4.00 [101.7] [ 
.50 (12 7] O I A  

TYPICAL 

SPS30FCC 
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Physica l Data 

Power Break® II 4000-Amp T-Studs 

SI"S40LfCC IOPiJONAL LONQ T-GT1JDSJ 

56 [14 . 31 OIA� 
4 PLACE"'S 

0 

V I E W  S H O WN 
W I TH O U T  L I NE S H I E LD 

A S S E MB L Y  

T 
3 38 [85.7) 

� I  
8 38 [212 ?J 

1 2 . 75 (323.8] 

25 [6, ,] TYPICAL 

25 6.3] i"YP�CAL 

- SPS40LFCC 

90 

SPS40FCC 

REF. L INE  SHif.LD t.SSEMBL Y 
E N D  VI E W  O F  C I R C U I T  B R E AK E R  

1 .  SPS40FCC may be used on a l l  poles or a l ternated with SPS40LFCC as shown 

SPS40FCC 

0 

SPS40FCC 

.56 [! 4 . 3) DIA 
4 PLACES 

V I E W S H OWN 
W I TH O U T  L I N E  S H I E L D  

ASS E M B L Y  
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Physical Data 

Power Break® II 2000-2500-Amp T-Studs, Back Connected 

SPS25BCC 

POWER BREAK I I 
2500A F R A ME 
BACK CONNECTED 
C I R CU I T  RREAKFR 

�BACK OF BREAKER 

.44 [ft. l] D IA  
4 PLACES 

SPS25BCC 

BREAKER i O F  T - S TUO 

H O R I Z O N TAL 

BREAKER 

OF T-S TUD 

VE R TI CAL 

3.25 (82.5] SPS20BCA 

4.  78 02!.4) 

2.00 [50 B] �+f-�-f----�-f-- 2 28 [57.9] 

3/S-16 TAPPED HOLE 
TYPICAL 

SPS20BCA .44 [IU] DIA 4 PLACES 
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Physica l Data 

Power Break® II TPLUGA08 On 800 Amps 

1---------zx (�i�\1----------; 

1. Dimensions in brackets ore [metric]. 

92 

t-------2X to l� 
[ l!i6.2) 

f---- 4.50 R(� -----!---­[114.3) SOOA POWER BREAW 
OR POWER BREAt< II 
CIRCUIT BREA.J({R 
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Physica l Data 

Power Break® II TPLUGA16 On 1600 Amps 

r 

0 0 

BACK OF 
BREAKER 

T-S TUDS ACCEPT UP TO S I X  LUGS' 
GE CAT. NO. TPLUGI08 OR. 
ANDERSON NO. VCEL-075-IZHI OR, 
EQUIVALENT !NOT SUPPLIED WITH TPLUGAI6 K I TI 

15.62 �96.91 POWER BREAK "TP" . . .. "THP" .. . 11.88 301.8] POWER BREAK II 'SSF" .... "SHF" ... 
BET'NE N LINE 8 LOAD STRAP HOLES. REF 

CONICAL SPRING WASHER 

1 
7.50 [190.5) 

t 

1. TPLUGA 16 kit fits on l ine or load side of oii 1600A Power Break or Power Break II circuit breakers. 
2. Dimensions in brackets ore in [mil l imeters]. 
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Physica l Data 

Power Break® II TPLUGA16 On 1600 Amps 

3.00 
[ 76.Z] 

. 75 
[19.1] 

lf--1 , ., __ l I I I II 'l_ .., r I _] 

I I I I I \ \ ' ' \ ' 

7.00 
[ 177.8] 

I 

CO) 
(Q) 

I I ' ' 

7.�0 
[190.6] 

\ ' I I I \ \ 

,r----, II I I I I '1.__ 

4 .50 
[114.3] 

-----...... I II I I I  _j 

7.50 r=ll 
[ 190.6] 

,r----, II I II I -----� I I I I II 'I.__ I ,  

I 

I ©) I 
I 

I 
I 

I 
I 

I 0 I 
I 

I 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

7.00 
( 1 77.8] 

_j 

1.  TPLUGA 16 kit fits on l ine or load side of aii 1600A Power Break or Power Break II circuit breakers. 
2. Dimensions in brackets are in [mil l imeters]. 
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-$-
+ 

.75 
[ 19.1] 
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Physica l Data 

Power Break® I I  SPLUGA20 On 2000 Amps 

r 
7.50 

[190.5] 

7.50 
[190.5] 

0 0 

BACK OF 
BREAKER 

T-S TUDS ACCEPT UP TO S I X  LUGS' 
GE CAT. NO. TPLUGI08 OR, 
ANDERSON NO. VCEL-075-12HI OR. 
EQUI VALENT (NOT SUPPLIED WITH SPLUGA20 KIT) 

1 1 .88 [ 301.81 POWER BREAK I I  "SSF" . . . •  "SHF" . . .  
BETwtEN LIAE: & LOAD STRAP HOLES. REF 

1/2-13 X 1.25 SOL TS 

CONICAL SPRING WASHER 

l 
7.50 

[ 190.5] 

t 

1. SPLUGA20 kit fit on l ine 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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Physica l Data 

Power Break® II SPLUGA20 On 2000 Amps 

9 6  

.56 J1.4t 
D I A  OL S 

3.00 
[ 76.2] 

.75 
[19.0 

1------ 7.50 [ 190.5] ----+---- 7.50 [ 190.5] ----l 

\ \ \ \ \ I \ \ \ \ \ 

1.00 
[ 177.8] 

@. \ \ \ I 
I I \ 
I I \ \ � \ \ \ \ 

II 
, 

: 

.I.. -t-1 
L 

@. 
I I 
I I � 

4.50 
[1 14.3] 

4 .50 
[ 1 14.3] 

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 

7.00 
( 1 77.8] 

1 .  SPLUGAZO kit fit on l ine or load side of a l l ZOOOA Power Break I I  circuit breakers. Does not fit on orig ina l Power Break ZOOOA circuit breaker. 

3.00 
[ 76.2] 

.75 
[19.1] 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Physical Data 

Power Break® II Lug Kits For 2500A Frame 

� - - � - - - - - - - -
1 I 
I ,  I 

'• I 
• - 1 

I 
P O WER B R EAK I I  C/8 I \_ MOUNT I �G S U R F ACE ) : 

y : �:==-== 

5 . 0 0  

T - S TU DS I I ' - - - ,  

I N C
N
L�1ED -FsPS20FC�� 

W I T H  � 1 
L U G  K I T  

T S L U G O S  
T S L U G I 2  
T S L U G1 6  
T S L U G20 

1---- 5 . 0 0  ----+---- 5 . 0 0  --� 
OF CONNEC T O R  

1 1 1 1  
1 1 1 1  1 1 1 1  

- - - - - - - - � - - ,  
I I 
I , . 1  
I • '  
1 - • 
I 
I 
I 

* 1 1 1 1  1 1 1 1  

-:t .... .... �, n : : r "';r�_........ ��, : : : :  rr��=�= =�=��, - - - - .-, �  1 1 1 1  h- - - - - - - ---,� 1 1 1 1  � . 1  
I 
I 
I 
I 1 - - - J t 1 1 1 1  t L.  .... .... .... ...- -.,. .... .... .... _1 1 1 1 1 1  t L - - - -f'"  

{ro - - - .....l.., .,gJ;. ..... -L .AlllU.U UIIU.l .J... �UI::. .-L ..A - I UW 
1 (UVUVVVUI • 11iliUVVVVUU\ fVVUVUVV11 I J I 

I (� � I 1 , nnnnnnn: 1nnnnn�n I �nnnnn111 Ullllll IIIIVIV illlfl!j 

OF C O N N E C T O R  

END V I E W OF C I R CU I T  B R E AKER 

-,.. .... .... .... J I I ft,I,IIIA!l .J.... _ t  
IVVVVVVV ) 
I L 1 r 
lftnftMM hllllir 

T S L U G 2 5  

OF C O N N E C T O R  

1 .  Lug k i t  contains complete 3 pole l ine or load connection. 

� T-�6¥DS  SPS25FC I NCLUDED 
W I TH 

L U G  K I T  

MAX.  L U G  SCREW 
E X T EN S I ON T Y P .  

2. SPSZOBCA and  SPS25BCC back connected studs for use with back connected Power Break I I  circuit breakers. 
SPSZOFCA and SPS25FCC front connected studs for use with fron t  connected Power Break I I  circuit breakers. 

97 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Physica l Data 

Power Break® II lug Kits for 2500A Frame 

98 

' C '  Q T Y  OF ¢ . 5 6  H O LES  

" B '  Q T Y  O F  
LUGS P E R  P O L E  
( S E E  NOTE:  A l  

Catalog No. 

TSLUG08 

TSLUG12 

TSLUG 16 

TSLUG20 

TSLUG25 

I 
� � I  r _.;::;:=!. _ - - ....,..==-"'- _. 

L ,. - - - - - ----,�  
f- - - - - - - - - -1  I 
I r - - ., I • - - � - - - -
1 1-- --1 I 
I I , ;:., ,;:., I I 
I � .... "' ' ..... ,.. I 
I 1- :.  .;-j I 
I L - J. - ...1 I 

0 0 
1--------+-----o-+--- 4 .  0 0 

0 0 

I O F  C O N N E C T O R  I �·A·� 
Amps '"A'" '"B'" '"C'" Use with Connector Catalog No. 

800 4.00 3 2 

1200 4.00 4 2 SPS20BCA (See Note: Bl & 
1600 4.50 5 3 SPS20FCA (See Note: C) 

2000 4.50 6 3 

2500 6.25 7 4 
SPS25BCC (See Note B) & 

SPS25FCC (See Note: C) 

Note A: Lug kit contains complete 3 pole l ine or load connection. 

Note B: SPS20BCA and SPS25BCC bock connected studs for use with bock 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. 
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Physica l Data 

Power Break® II Lug Kits For 3000-4000A Frames 

"F"  I 

5 .00 ---!-ol--- 5 .00  
I { O F  CONNECTOR 

i O F  C O N N E C T O R  

E N D  V I E W OF C I R C U I T  B R E A K E R  

I 

MAX. L U G  S CR E Wl 
E X TENS I O N  T Y P  

6 . 8 1 -----, 

q 0"' C O N N E C T O R  

Note A :  3000 Amp back connected circuit breaker has nan-removable integral connectors. 

Note B: Lug kit contains complete 3 pale line or load connection as shown. 

Note C: SPS30FCC and SPS40FCC front connected studs for use with front connected Power Break I I  circuit breakers. 
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Physica l Data 

Power Break® II lug Kits for 3000-4000A Frames 

100 

" D '  O T Y .  O F  P E R  S TR AP 

Catalog No. 

TSLUG30 

TSLUG40 

r - - -
1 
I 

,.L

-

-

-

-
1 

� - - - - - - - - - - - - - - - - - - - � 
I 

I 

I 
I 

I 
I 

I 
I 
I 

L F----�-�-�-�-�-�-�-�-�-�-��--�-1 l_---
0 0 

" E "  

0 0 
- - ----- - -

- - -
----

-$- -$- -$- -$- I 
3 . 2 5  

'----'----1..-_---.J _l 
..,... ________ " B "  ----------1 

Amps "A" "B" "'C" "D" "E" "F" Use with Connector Catalog No. 

3000 7.50 7.50 9 5 4.00 5 .3 1 SPS30FCC !See Notes A & Bl 

4000 7.94 9.00 1 1  4 6.00 6.75 SPS40FCC (See Note Cl 

Note A: 3000 Amp bock connected circuit breaker has nan-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 far use with front connected Power Break I I  circuit breakers. 
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Physica l Data 

Power Break® I I  UVR/ST Transformer For 480V And 600V Accessories 

TOP 

FRONT 

Part Ge Xfmr. 
Cat. No. 

P1 9T58K0042 

P2 9T58K0062 

2 . 5 
2 51 '10132 H O L ES . 

! CL E A R A N C E  O R  
T A P P E D) 

4 T Y P I C A L  

4 

Voltage 

480V 

600V 

S U GGE S TE D  MO U N T I NG F O O T P R I N TS 
FOR B O TH TRANS F O R ME R S  

SIDE 

Ref 60Hz Approx. Maximum Envelope 
kVA Weight Dept Width Height 

llbs.) 
A B c 

.050 2.6 3.97 3.29 2.79  

.087 3.4 4.47 3.29 2.79 

Depth 

D 

2. 16 

2.66 

G I S L O  T) 

MOUNT! Nil 

Mounting 

Width Height 

E F 

2.50 . 2 19 X 7.50 

2.50 .219 X .750 
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Physica l Data 

Power Break® II Enclosure, 800A Frame 

DCTA I L  A 

5 3 . 50 

102 

r--- - --- 2 8 . 9 9  

-

L------- 29 50 _______ ___, 

113 751 
l 

1 0 . 5 0  � -�-f----------- L ___ J 
21 . 52 

_l e 

i 

-- 1 4 75 --·-j 

14 25 I 

- S E E  DE T A I L  A 
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Physica l Data 

Power Break® II Enclosure, 800A Frame 

0 0 

!l: 

I I 

I 
i 5 1 . 50 0 

f( 

� .  0 

[{ 

0 0 

2 0 0  f2 o1 F o l ! 
@ I o 0 

0 0 0 

0 

• 

0 

0 

0 

0 

. 

0 
0 0 0 Ill 

L 2. 00 

55 . 00 
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Physica l Data 

Power Break® I I  Enclosure, 1600A And 2000A Frames 

104 

D E r A I L  A TY P !  CAL 

62 

8 8  . 0 0  

I 

38 92 

' 
I 
l 

�--- -
-
-a -J--.��t 

- - · _j 
38 -'+ ') 

j 
-------l:r----r- , , 2 

i------- 3 9  0 0  -1 
(\ 

- - ( f\J) �-� 
'---"\_ 

�-· 

r- - 13 7 5  _ _  l . 

l 11· � 
. 

L;J 

. 

I 

� 1 2 0 0  . .. J j 19 50 

� S�E DETAIL A 
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Physica l Data 

Power Break® I I  Enclosure, 1600A And 2000A Frames 

86 .00  0 
0 

• .. 0 • • 

- ? .00 

·=t 2 . 0 0  
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Physica l Data 

Table 106.1 
Outline Drawings - Circuit Breakers 

Frame Rating (amps) Stationary Breaker Drawout Breaker 
Outline Drawing GEM Outline Drawing GEM 

3025 3025 

800 S H 1 ,  5, 6, 14 SH3,  5, 6, 15 

1600 SH2,  5 ,  6, 14 SH4, 5, 6, 15 

2000 SH2,  5 ,  6, 14 SH4, 5 ,  6, 15  

2500 SH6, 7 ,  9 ,  13 ,  16 SH6, 11, 13, 19 

3000 SH6, 7 ,  10,13, 16 SH6,  11, 13, 19 

4000 SH6, 8, 13, 17 SH6,  12, 13, 18 

Table 106.2 
Outline Drawings - T -Studs For Stationary Breakers 

Frame Max T-Stud Catalog Number Outline 
Size Amp 

Front Back 
Draw-

Rating 
Connected Connected 

ing GEM 
3027 

800 800 SP08FCA, SP08FCC - S H 1  

1600 1600 S P20FCA, SP20FCC - S H 2  

2000 2000 SP20FCA, SP20FCC - S H 2  

2000 SPS20FCA - SH3 

2000 SPS20BCA SH5 
2500 

2500 SPS25FCC SH3 

2500 SPS25BCC S H 5  

Supplied a s  
3000 3000 SPS30FCC standard- not SH3 

removable 

4000 4000 
SPS40FCC, 

SH4 
SPS40LFCC 

-

Table 106.3 
Outline Drawings - Lug Kits for Stationary Breakers 

Frame Maximum Lug Kit Outline Drawing 
Size Ampere Rating Catalog Number GEM 3026 

800 TSLUG08 SH4 

1200 TSLUG12 SH4 

1600 TSLUG16 SH4 
3000 

2000 TSLUG20 SH4 

2500 TSLUG25 SH4 

3000 TSLUG30 SH5 

4000 4000 TSLUG40 SH5 

106 

Table 106.4 

Outline Drawings - Neutral Sensors For Power+rH, MicroVersa Trip PlusrH 
And MicroVersaTrip PMTH Units 

Breaker Sensor Rating CD Catalog Outline Drawing 
Frome Amps (amps) Number Number 

200 TSVG302 
400/200 TSVG304A 

800 
600/300C?l TSVG306A 

800/400 TSVG308A 

800/400(?) TSVG808A 
1000/500 TSVG810A 

1600 
1200/600(?) TSVG812A 
1600/1000 TSVG816A 

2000 2000/1000 TSVG20A 139C5016S H I  

800/4ooal TSVG808A 
1000/500 TSVG810A 

1200/6ooal TSVG812A 
1600/1000(?) TSVG816A 

2500/300 
2000/1200 TSVG820A 
2500/1800 TSVG825A 
3000/2400 TSVG830A 

4000 4000/3000 TSVG940A 139C50 16SH 2 

CD Match neutral current sensor rating [or top setting) to circuit breaker sensor rating. 
al For use with multiple-source ground-fault protection schemes. Rating does not 

match MicroVersoTrip® Trip Unit frame sensor. 

Table 106.5 
Outline Drawings Lug Adapter Kits For Stationary Breakers 

Maximum Ampere Adapter Kit Catalog Outline Drawing 
Rating Number GEM 3026 

800 A TPLUGA08 S H 1  

1600 A TPLUGA16 S H 2  

2000 A SPLUGA20 S H 3  
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Physica l Data 

Table 107.1 
Outline Drawings - Enclosures 

Enclosure Frome Lugs Lugs Wire Range Outline 
Catalog Rating Per (kcmil, CU/All Drawing 
Number Pole GEM 3133 

SPB08W 800 A 6 #2-600 or 121 #1/0-250 S H 1  

SPB16W 1600 A 12  #3/0-800 SH2 

SPB20W 2000 A 14 #3/0-800 SH2 

Table 107.2 
Weight And Space Requirements 

Frome Breaker Weight 
Rating Type 

Breaker Drowout 
Substructure 

800A 
71 Lbs. * 
132 3 Kg) 

1600A Stationary 
N/A 

Mounted 79 Lbs. * 
135 9 Kg) 

2000A 

800A 
106 Lbs.* 54 Lbs 
148 2 Kg) 124 5 Kg) 

1600A 
Drowout Mounted 

125 Lbs. * 68 Lbs. 
2000A 156 8 Kg) 130 9 Kg) 

Bock Connected 167 Lbs. 176 Kg)* 

2500A 
Front Connected 178 Lbs. 181 Kg) * 

Bock Connected 216 Lbs. l 81.4 Kg) * N/A 
3000A 

Front Connected 179 Lbs. 181401 * 

4000A Front Connected 3 20 Lbs. 1145.6 Kg)* 

2500A 232 Lbs. 1 105.6 Kg)* 1 1 1  Lbs. 1505 Kg) 

3000A Drowout Mounted 233 Lbs. 1 106 Kg) * 1 1 1  Lbs. 150.5 Kg) 

4000A 259 Lbs. 1 134 2 Kg)* 167 Lbs 176 Kg) 

N/A = Not Applicable * Add 9 lbs. l4 1 Kg) for electrical operator 

Minimum Minimum 
Compartment Door Ventilation 

Volume 

None 

60.0 Sq ln . l387.1 Sq. Cm) Total 
3447 Cu ln .  30.0 Sq ln .  1 1935 Sq Cm) Top 

156,486 Cu. Cm) 30.0 Sq ln . l1935 Sq Cml Bottom 

86.4 Sq. ln .  1557.4 Sq. Cm) Total 
43.2 Sq ln. l278.7 Sq Cml Top 

43.2 Sq. ln . l278.7 Sq Cm) Bottom 

3780 Cu. In  None 

161,943 Cu. Cml 
None 

34.2 Sq. In  1220.6 Sq. Cm) Total 
5670 Cu. In  

29 .5  Sq .  ln . l190 3 Sq .  Cm) Top 
182,915 Cu. Cml 

4.66 Sq. ln .  ( 30.0 Sq. Cm) Bottom 

160 Sq. l n . l1032 Sq. Cml Total 
13,950 Cu. ln .  

80 Sq ln .  I 516 Sq. Cm) Top 
(228,600 Cu. Cm) 

80 Sq ln. I 516 Sq. Cm) Bottom 

20,832 Cu. l n. 
270 Sq ln . l1742 Sq. Cm) Total 

1341,375 Cu. Cml 
135 Sq. ln .  ( 871 Sq. Cm) Top 
135 Sq. ln. ( 871  Sq. Cml Top 

25,143 Cu. In  
270 Sq ln . l1742 Sq .  Cml Tota l 

412,020 Cu. Cml 
135 Sq. ln . l 871 Sq. Cm) Top 
135 Sq. ln. l 871  Sq. Cm) Top 

10,991 Cu. ln. 
246 Sq. ln .  1 1587 Sq Cm) Total 

1180,108 Cu. Cml 
123 Sq. ln . l 7935 Sq Cm) Top 

123 Sq ln. I 793.5 Sq. Cm) Bottom 

10,991 Cu. ln. 
246 Sq. ln . l 1587 Sq Cm) Total 

1180,108 Cu. Cm 
123 Sq. ln. I 793.5 Sq Cm) Top 

123 Sq. l n .  I 793.5 Sq. Cml Bottom 

15,138 Cu. ln .  
246 Sq. l n .  11587 Sq Cml Total 

1248,074 Cu. Cm) 
123 Sq. ln . l 7935 Sq Cm) Top 

123 Sq ln. I 793.5 Sq. Cm) Bottom 
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Standards and References 

Underwriters Laboratories® (UL) 
Publ ication Stock, 333 Pfingsten Road 
Northbrook, I I  60062 USA 

Standard UL 489 and UL 489-SB2 Molded Case Circuit Break­
ers and Circuit Breaker Enclosures 

National Electrical Manufactures Association (NEMA) 
NEMA Publ ication, 155 East 44th Street, 
New York, NY 10017 USA 

AB-1 Standards Publication, Molded Case Circuit Breakers 

Institute of Electrical and Electronics Engineers ( I EEE) 
ICEE,  345 East 47th Street, 
New York, NY 10017 USA 

American National Standard I nstitute (ANSI) 
ANSI ,  11 West 42nd Street, 
New York, NY 10036 USA 

ANSI/IEEE C37.90.1 - 1 989 
IEEE Standard Surge Withstand Capability (SWC) 
Tests for Protective Relays and Relay Systems 

ANSI/IEEE C37.90.2 - 1 993 
Withstand Capability of Relay Systems to Radiated Electro­
magnetic Interference from Transceivers 

108 

I nternational Electrotechnical Committee ( IEC) 
Bureau Central de Ia Commission 
Electrotechnique lnternationale 
3 rue de Varam b'e 
Geneve, SU ISSE 

IEC 801-2 2nd Edition 1 991 -04 
Electromagnetic Compatibility for Industrial-Process 
Measurement and Control Equipments 
Part 2: Electrostatic Discharge Requirements 

National Electrical Code® 
Order from National F ire Association 
Batterymarch Park 
Quincy, MA 02269 

American Society for Testing a nd Materials (ASTM) 
1916 Race Street 
Phi ladelphia ,  PA 19103 USA 

ASTM B11 7-73 (Reapproved 1 979) 
Standard Method of Salt Spray (Fog) Testing 

Military Standard ( M I L-STD) 
Defense Printing Service 
700 Robbins Avenue, Bldg. 40 
Phi ladelphia ,  PA 1911 1-5094 USA 

MIL-STD-81 0E 
Environmental Test Methods and Engineering Guidelines 
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Guide Form Specifications 

General  Requirements 
Circuit Breakers shal l  be of insu lated case construction. They 
shall be UL Listed under Standard UL 489, UL 489-SB2, CSA 
Certified, and I EC 947-2 Certified and shall meet the require­
ments of NEMA Standard AB1.  

Circuit breakers shal l  be (manua l ly) (e lectrica l ly) operated, 
(drawout) (stationary) mounted with features and accessories 
described in these requirements. Breakers shal l  have a mini­
mum voltage rating of 600 Vac, and shal l be rated to carry 
100% of the current rating of the breaker continuously.* 
Breakers shal l  have min imum UL Listed interrupting ratings 
as indicated on the d rawings. Al l  manua l ly operated breakers 
shall be field convert ible to e lectrical operation by means of 
the addition of an interna l ly mounted e lectrical operator. Ad­
dition of an electrical operator shal l  not change the physical 
d imensions of a breaker. 

Circuit breakers shal l  be constructed of a high-strength, 
g lass-reinforced insulating case. Construction shall provide a 
double level of insulation between primary current-carrying 
parts and operating personnel .  The interrupting mechanism 
shall contain arc chutes with steel vent grids to suppress arcs 
and cool vented gases. I nterphase barriers shal l  be included 
to completely isolate each pole. For each breaker, the close 
and latch rating shall be equal to its short-time rating to help 
assure selectivity with downstream devices when c losing 
into a fault. 

Breakers shal l  contain a true two-step stored energy operat­
ing mechan ism p roviding quick-make, quick-break operation 
capable of charging-after-closing operation. It shal l  be pos­
sib le to discharge the closing spring without closing the main 
contacts. The maximum closing t ime shal l  be three cycles at 
nominal voltage. 

Attempting to close a circuit breaker while an accessory un­
dervoltage release i s  de-energized or, whi le a shunt tr ip with 
lockout is energized, or while a bel l  a larm with lockout is ac­
tivated, shal l  result in a "kiss-free" operation of the contacts. 
Common tripping of a l l  poles shal l  be standard. Breakers 
shal l  be capable of a minimum of 10,000 mechanica l open 
and close operations without any requ ired service. 

When drawout brea kers a re in the ful ly withdrawn position, 
there shal l  be provisions for ti lti ng the breakers for inspec­
tion, maintenance or removal. It shall be possib le to replace 
the pr imary disconnect fingers with the breakers in the 
withdrawn position. 

Each breaker sha l l  inc lude a retractab le charging handle ,  
close pushbutton, open pushbutton, c los ing spr ing charge/ 
discharge indicator and breaker ON/OFF ind icator mounted 
on the front of the breaker. Each breaker shal l  have as stan­
dard, a pad locking provision to prevent closing the breaker 
when padlocks are insta l led. Padlocking provisions shal l  ac­
cept up to three pad locks with 1/4" to 3/8" d iameter shanks. 

This provision shall meet OSHA and Cal ifornia Code (EUSERC) 
requirements. 

Each stationary and drawout breaker shal l  have provisions 
for up to 72 ded icated secondary termina l  points. Al l discon­
nected points shal l be capable of being probed from the 
front of the breaker. All breaker control and accessory wiring ,  
inc luding wiring for future accessories, shal l  be pre-wired to 
integral terminal blocks which shal l  be clearly identified by 
number and function. Each termina l  point shal l  have space 
avai lable for two AWG#18#12 wires per terminal and cus­
tomer circuit identification.  

Each circuit breaker shal l  conta in the fol lowing accessories 
(shunt trip with or without lockout) (undervoltage release) 
(bell a larm) (bel l  a larm with lockout) [ (4 or  8 or 12 stage) SPDT 
auxi l iary switches] (remote close solenoid) ( remote "charged" 
indicator). Al l  accessories shal l be field insta l lable. Field instal­
lation of shunt trip (with or without lockout), undervoltage 
release, bel l  a larms - with and without lockout shal l  require 
no adjustments, no interna l  wiring and no removal of the 
circu it breaker cover. The be l l  a la rm and bel l  a larm with 
lockout shal l  each contain a mechanical target , which shal l  
extend from the front cover when the device operates. The 
bel l  a larm (a larm only) sha l l  reset automatica l ly when the 
breaker is c losed. The bel l  a larm with lockout must be reset 
by depressing the mechanica l  pop-out target before the 
breaker can be closed. The bel l  a larm and the bel l  a larm with 
lockout shal l  be independently fie\d-configurable to operate 
in response to an overcurrent and/or protective relay opera­
tion, p lus any combination of shunt tr ip and/or undervoltage 
release operation - inc luding no response to a protection 
trip, shunt tripping or undervoltage release trip. Note: for the 
Power+™ trip un it ,  the bel l  a larm and bel l  a larm with lock-
out respond to an overcurrent operation only. The shunt trip 
(with or without lockout) shal l  be continuously rated with no 
requirements for a cut-off switch. 

Each c ircuit breaker shal l  conta in the fol lowing mechanical 
accessories (operation counter) (sealable l imited access "ON" 
and "OFF" pushbutton cover) [ (1, or  2 or  3 or 4) cyl inder key 
interlock provision ] (shutters to cover drawout/stationary 
primary d isconnects when the breaker is racked out) ( racking 
padlock provision to prevent operation of the breaker racking 
mechanism) (door interlock with defeat mechanism to pre­
vent opening the h inged breaker compartment door when 
the breaker is c losed) (walking beam i nterlock for stationary 
breakers to prevent two adjacent breakers from being on 
the same time) (mechanical interlock for drawout breakers 
to prevent two adjacent breakers from being on at the same 
time) .  Al l  mechanical accessories shal l  be capable of being 
field i nsta l led. 

* 4000A Stationary 80% rated. 
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Guide Form Specifications 

Breaker Protective System (MicroVersaTrip Plus™ and 
MicroVersaTrip PM™) 
1. Each circuit breaker sha l l  be equipped with a protec­

tive trip un it system to protect against overloads, short 
ci rcuits (and ground faults) as specified in the fol lowing 
subparagra phs. The protective trip unit shall consist of a 
sol id-state, m icroprocessor-based, programmer: tr ipping 
means; current sensors; power supply and other devices 
as  required for proper operation. 

2. As a min imum, the trip un it shal l  have the fol lowing fea­
tures and functions: 

1 1 0  

a)  The housing sha l l  be a meta l l ic enclosure to protect 
against magnetic interference, dust and other con­
tam inants. 

b) The protective system shal l  have rel iable program­
mable controls with repetitive accuracy and precise 
unit settings. 

c) Al l  current sensing sha l l  employ true rms technology 
for detecting overloads, (short-time overcurrent con­
ditions), h igh-level i nstantaneous overcurrent condi­
tions, (and g round-fault cond itions). 

d )  A h igh-contrast, l iquid crystal d isplay - LCD - unit 
shal l  d isplay settings, trip targets, and specified 
metering d isp lays. The trip unit sha l l  be equipped with 
long-l ife l ith ium batteries - with automatic t ime delay 
shut-off features - to provide both programming and 
observation of  trip targets or other functions when 
the breaker is de-energized. 

e) A multi-button keypad to provide local set-up a nd 
readout on the LCD of a l l  trip settings. 

f) UL Listed, CSA Certified, I EC 947-2 Certified, field-in­
sta l lable ,  interchangeable rating p lugs. It shal l  not 
be necessary to change or remove the trip unit to 

change the trip rating. Rating plugs sha l l  contain 
rejection features to prevent insta l lation of a p lug with 
an incorrect current sensor rating. 

g )  I ntegral test jack for connection of a battery pack or 
test k i t  to the breaker. 

h) (When specified) the ground-fault function shal l  
contai n  a memory c i rcu it to integrate low-level arcing 
fault currents with time to sum intermittent ground­
fault current spikes. 

i )  A mechanism with provisions for seal ing the rating 
plug, the tr ip unit ,  and the " ENTER" key on the protec­
tive trip un it to make the insta l lation tamper-resistant. 

j )  The unit shal l be dua l-rated for both 50Hz and 60Hz 
operation. Noise immunity shal l  meet the requ i re­
ments of ANSI  Standard C3 7.90.2 

k) The trip unit sha l l  have an integra l ,  resettable trip 
counter to record the number of long-time, short­
time, instantaneous and ground-fault trips. 

I) The trip unit shal l  display trip targets for long-time, 
short-time, instantaneous and ground-fault trips. 

3 .  The tr ip un its for the main and tie breakers sha l l  include 
the fol lowing protective functions: 

a )  Adjustable long-time current settings. 
b) Adjustable long-time delay with fou r  time delay 

bands. 
c) Long-time pickup warn ing indicator. 
d) Trip targets for long-time. instantaneous (and short­

time, when specified). and g round fau lt (when speci­
fied). 

e)  S ELECT ONE  OF THE FOLLOWING 
1) Adjustable instantaneous p ickup. 
2)  Adjustable short-t ime pickup and delay, with three 

delay bands, and switchable 12t ramp and 
adjustable instantaneous pickup. 

3 )  Fixed h igh-range instantaneous p ickup. 
f) OPTIONAL: Adjustable g round-fault p ickup and time 

delay, with three delay bands and switchable l2t 
ramp. 

g) OPTIONAL: Zone-selective i nterlocking [SELECT O N E) 
(for ground-fault conditions) (for both ground-fault 
and short-time conditions). 

4. The trip un its for feeder breakers shal l include the follow­
ing 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) Tip targets for long-time, instantaneous (and short­

time, when specified). and g round fau lt (when speci­
fied). 

e)  S ELECT ONE  OF THE FOLLOWING 
1 1  Adjustable instantaneous pickup. 

2) Adjustable short-t ime pickup and delay, with three 
delay bands, and switchable 1 2t ramp and 
adjustable instantaneous pickup. 

3 )  Fixed h ig h-range instantaneous p ickup. 
f.) OPTIONAL: Adjustable g round-fault pickup and time 

delay, with three delay bands and switchable I Zt 
ramp. 

g. )  OPTIONAL: Zone-selective interlocking [SELECT ONE) 
(for ground-fault conditions) (for both g round-fault 
and short-time cond itions). 
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G u id e  Form Specification s  

5. The tr ip units shal l  include the fol lowing meter ing func­
tions, which shall be disp layed on the LCD 

a .  Current, rms (A of kA). each phase, ± 2.5% accuracy. 
b. OPTIONAL: Note: If any of the fol lowing are included, 

a l l  wi l l  be included. 
1)  Voltage, rms, (V) .  l ine-to- l ine or l i ne-to-neutral , 

±1.5% accuracy. 
2)  Energy (kWh, MWh, GWhl total, ±4% accuracy, 

user resettable. 
3 )  Demand (kWh, MWH, GWhl over an adjustable 

t ime period of 5 to 60 minutes, ±4% accuracy. 
4) Peak demand (kW, MW). ± 4% accuracy, user 

resettable. 
5 1  Real power ( kW, MW). l ine-to-l ine, l i ne-to-neutral .  

±4% accuracy. 
6) Total (apparent) power (kVA, MVA). l i ne-to- l i ne, l i ne­

to-neutral .  ±4% accuracy. 

6. OPTIONAL: 
The trip un it shal l  include all of the fol lowing protec­
tive functions. However, it shal l  be possible to d isable, 
by user-programming, any combination of unwanted 
protective functions. 

a.  U ndervoltage, adjustable pickup - 50 to 90%, adjust­
able delay - 1 to 15 seconds. 

b. Overvoltage, adjustable pickup - 1 10 to 150%, adjust­
able delay - 1 to 15 seconds. 

c. Voltage unbalance, adjustable pickup - 10 to 50%, 
adjustable delay - 1 to 15  seconds. 

d. Current unba lance, adjustable pickup - 10 to 50%, 
adjustable de lay - 1 to 15  seconds. 

e. Reverse power, selectable d irection, adjustable 
pickup-10kW to 990 kW, adjustable delay - 1 to 15 
seconds. 

7. OPTIONAL: The trip unit shal l include communication 
capabi l ity as fol lows: 

a. The trip un it through ded icated secondary termina l  on 
the breaker shal l  provide a commun ication port for 
communication with and access to a remote comput­
er via the breaker suppl ier 's standard communication 
network and protocol .  

b. Al l  metering, setpoints, protective trip counts and 
other event signa l ing shal l  be retrievable by the re­
mote computer. 

*With optional Target Module 

8.  Current sensors sha l l  be mounted on the breaker frame 
and shal l  use encapsulated construction to protect 
against damage and moisture. ( For ground-fault pro­
tection of a four-wire power system, a fourth-neutral 
current- sensor sha l l  be mounted in the cable compart­
ment, and sha l l  be compatib le with the phase overcur­
rent sensors.) 

9. The trip un it's LCD and programming functions shal l  be 
operable at al l times, even when the breaker is either 
open or c losed under a no-load condition. Metering 
functions, other than current, protective relaying and 
commun ication functions may requ ire a separate power 
supply within the equipment l ineup. The external power 
supply sha l l  meet the breaker supp l ier's standard rec­
ommendations for this type of appl ication. 
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Gu ide Form S pecifications 

Breaker Protective Systems (Power+™ Trip Un its) 
1. Each c ircuit breaker shal l  be equipped with a protec-

tive trip unit system to protect against overloads, short 
c ircu its (and ground faults! as specified in the fol lowing 
subparagraphs.  The protective tr ip un it 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 min imum, the trip unit shal l  have the fol lowing fea­
tures and functions: 

a.  The housing shall be a meta l l ic enclosure to protect 
against magnetic interference, dust and other con­
taminants. 

b. The protective system shal l  have rel iable program­
mable controls with repetitive accuracy and precise 
unit sett ings. 

c. A l l  current sensing sha l l  employ true rms technol­
ogy for detecting overloads, (short-time overcurrent 
cond itions and ground-fault conditions). 

d. The trip unit sha l l  be equipped with long-l ife l ith ium 
batteries - with automatic t ime delay shut-off fea­
tures - to provide observation of trip targets.* 

e. U L  489 and UL 489-SB2 Listed, CSA Certified, I EC 947-
2 Certified, fie ld-insta l lable, i nterchangeable rating 
plugs. It  sha l l  not be necessary to change or remove 
the trip unit to change the trip rating. Rating plugs 
shal l  contain rejection features to prevent installation 
of a plug with an i ncorrect current sensor rating. 

f. I ntegral test jack for connection of a battery pack or 
test kit to the breaker. 

g. (When specified) the ground-fault function sha l l  
contain a memory c i rcuit to integrate low-level a rcing 
fau lt currents with time to sum intermittent ground­
fault current spikes. 

h.  A mechanism with provisions for sealing the rating 
plug and tr ip unit to make the instal lation tamper-re­
sistant . 

i. The unit shal l  be dual-rated for both 50Hz and 60Hz 
operation. Noise immunity shal l  meet the require­
ments of ANSI  Standard C3 7.90.2 

j .  The trip unit sha l l  display tr ip targets for long-time, 
short-time, i nstantaneous and ground fault*. 

*With optional Target Module 

112 

3. The trip un its for the main and tie breakers shal l include 
the fol lowing protective functions: 

a.  Adjustable long-time current sett ings. 
b. Adjustable long-t ime delay with four t ime delay 

bands. 
c. Long-time pickup warning ind icator* 
d. Trip targets for overload, short c ircuit (when specified). 

and ground 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 l2t ramp and 
adjustable instantaneous pickup. 

f. OPTIONAL: Adjustab le g round-fau lt pick-up and time 
delay, with three delay bands, and switchable l2t 
ramp. 

4. The trip un its for feeder breakers shal l  include the fol low­
ing protective functions: 

a .  Adjustable long-t ime current sett ings. 
b. Adjustable long-time delay with four t ime delay 

bands. 
c. Long-time pickup warning indicator.* 
d. Trip targets for overload, short circuit (when specified). 

and ground fault (when specified) 
e. S ELECT ONE OF TH E FOLLOWI NG: 

1) Adjustable instantaneous pickup. 
2) Adjustable short-time pickup and delay, with three 

delay bands, and switchable l2t ramp and 
adjustable instantaneous pickup. 

f. OPTIONAL: Adjustable ground-fault pickup and t ime 
delay, with three delay bands,  and switchable l2t 
ramp. 

5 .  Current sensors sha l l  be mounted on the breaker frame 
and shal l  use encapsulated construction to protect 
against damage and moisture. (For g round-fault pro­
tection of a four-wire power system, a fourth - neutral 
current - sensor sha l l  be mounted in the cable compart­
ment , and shal l  be compatible with the phase overcur­
rent sensors.) 
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Other Related Publ ications 

Power Break® Insulated Case Circuit Breakers 

Power Break II Circuit Breaker Insta l lation,  Operation and Ma intenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GEH-6270 

Power+TM Trip Un its . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEH-049 

MicroVersaTrip Plus™ and MicroVersaTrip PM™ Trip Un its 

MicroVersaTrip Plus and MicroVersaTrip PM Trip Un its, Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G EH-6273 

Voltage Conditioners for M icroVersaTrip Plus and MicroVersaTrip PM Un its, Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . .  G EH-6254 

24Vdc Power Supply for MicroVersaTrip Plus and MicroVersaTrip PM Tr ip Units, Instructions . . . . . . . . . . . . . . . . . . . . . . .  G EH-6253 

Power Leader™ Power Management 

POWER LEADER Power Management System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEA-018 

POWER LEADER Display Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DE-3 26 

POWER LEADER Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DE-334 

POWER LEADER Repeater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DE-333 

POWER LEADER Commun ication Network I nterface (CNI) Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DET-001 

POWER LEADER Communication Junction Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DET-01 1  

POWER LEADER Product I nterface 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 Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEE-001 

Spectra Series™ Switchboards 

Spectra Series Switchboards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GET -8032 

Auto Throwover Equipment for Spectra Series and AV-Line Switchboards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GEA-10261 

Ground Break® Ground Fau lt Relay System 

GROU ND BREAK Ground Fau lt Relay System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GE-2964 
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Information contained in this application guide is based on established industry stan­
dards and practices. I t  is published in the interest of assisting preparation of plans and 

specifications for insulated case circuit breakers. Neither the General Electric Company 
nor any person acting on its behalf assumes any l iabi lity with respect to the use of, 
or for damages or injury resulting from the use of any information contained 1n this 

app l ication guide. 

G E  Consumer & Industrial 

41 Woodford Avenue 

Plainville, CT 06062 

Power Break is o registered trademark of the General Electric Company 

© 2007 General Electric Company 

www.geelectrical.com 
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