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Power Break® Il Circuit Breakers

Basic Configuration

In 1965 GE pioneered the design of insulated case circuit

breakers when it introduced the original Power Break i!!
9

breaker. Now, GE introduces Power Break |l insulatg
circuit breakers, the vanguard of a new age in regliab
ible and easy-to-use circuit protection.

Power Break Il circuit breakers are UL Listed,
and |EC Certified* for up to 200,000 amps,

limiters. These new insulated case cifCyit

applied on ac power systems throug \3 s. Featuring

an all-new 2000A compact designUg.to 40% smaller than
ers

r sist of three

ell alarm reset buttons- with
sily reached, and all are double-
insulated from nents. And, for added security, a
standard padlock d&@§€e lets you prevent accidental or
unauthorized closing of the breaker.
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*See Performance chart page 46.

ick, Error-Free Installation
Universal Accessories
rop-in bell alarm with manual reset lockout, shunt trip

{with or without lockout} and undervoltage release install in
seconds. No special tools. No breaker disassembly. Just slide
them into place. The modules are universal across all frame
sizes, and each is mechanically keyed to its compartment so
you make the right connection, every time. These accessories
are field installable and upgradeable.

Three Choices of Advanced, Solid-State Trip Units
Enhanced MicroVersaTrip™ Plus and MicroVersaTrip PM™
trip units give you two new ways to monitor and control the
Power Break |l breaker with unprecedented ease. A simple
keypad letsyou program and display a variety of functions
including tripping characteristics, remote communica-
tions, status information and protective relaying, and allows
integration with GE POWER LEADER™ Power Management
Systems. The trip unit display also allows viewing of many
standard metering parameters as well as pickup alarms,
trip target indications and fault status information. For less
demanding functionality, the Power+™ trip unit gives you

a third choice in Power Break Il breaker control. Tripping
characteristics are easily adjusted by a set of simple-to-use
switches. The trip unit is upgradeable to ground fault by
simply inserting a ground fault rating plug. An optional target
module allows for target monitoring and also functions as a
trip unit health indicator.



Power Break® Il Circuit Breakers

Key Features

1) Compact, lightweight design

2) 36-point pre-wired, dedicated secondary

terminal 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 Plus™ or
MicroVersaTrip PM™ trip units- field upgradeable,
UL Listed, CSA Certified. IEC 947-2 Certified*

7) Sealable door provides added security

8) Drop-in shunt trip, undervoltage release and bell alarm
{with and without manual lockout) modules

9) Flush-mounted pump handle

* See performance chart page 46.

Other

* Two-stage, stored energy mechanism provides cRarge¥af-
ter-close capability

« Stationary and drawout versions (stationary shown)

* Manually and electrically operated versions in same enve-

lope

¢ Modular, field-installable motor oper remote-close
solenoid with independent volt a

¢ All frames upgradeable to POWER Power

Management Systems

» Configurable accessories activ@it ough integrated
electronics provide new st in ation and allow new
flexibility in bell alarm ang, lock@®t control

e Modular auxiliary swi ted beneath trip unit with

itehes
up to 12 NO/NC setgfof c cts (Internal)
{Up to 36terminals p i

ired to item 2, left side of breaker)




Features and Characteristics

Basis Configurations

All Power Break® i circuit breakers are available in two levels
of interrupting capacity - “standard breck” and “Hi-Break®”
breakers. Each interrupting level is available in both station-
ary and drawout construction, with a full complement of
control and signaling accessories.

Standard break breakers are designed to meet the majority
of application requirements, calling for moderate levels of
available short-circuit current.

Hi-Break breakers, on the other hand, are specially designed
to withstand the stresses, and safely interrupt high levels of
short circuit current found in some applications (from 65 to
200 kA rms symmetrical amps - depending on voltage).

Manual Operation

The circuit breaker closing spring is energized by size opera-
tions of the retractable pump handle. Each handle move-
ment is a stage in the pre-charging of a spring-loaded,
quick-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 spring charging procedure.

The circuit breaker opening springs are automatically
charged when the breaker is closed. To open the brg

and de-energize downstream circuits, manually dég
“PUSH OFF” button.

Electrical Operation

The electrical operation fits under the cover o ually
operated breaker. This assembly may be d y Power
Break |1 breaker - in the factory or inghe figld - tB provide

the electrical charge feature. All brea inputs and
outputs are pre-wired to dedicated sgcon terminals for

Operation of circuiffore@ker pump handle

bse solenoid and either a shunt trip {with
or undervoltage release accessory is also
ectrical operator can be wired to automati-

anudlly by using the pump handle. No special tools are
ired. Any electrically operated breaker may be operated
nually.

For details of electrical control power requirements and wir-
ing diagrams, see pages 25-26.

Breaker Closing Speed

Three-cycle maximum closing speed, at nominal voltage, is
standard for all frame sizes. This speed exceeds the require-
ments for generator synchronizing.

Table 5.1
Sequence Of Operation
ON/OFF Main Br Charging Spring Condition of Next Permissible
Indicator Indicator Charging Spring Operating Function
OFF en Discharged Discharged Closing springs may be charged
OFF Open Charged Fully Charged Contactsmay be closed
ON Closed Discharged Discharged Contacts may be opened, or
closing springs may be charged
ON Closed Charged Fully Charged Contacts may be opened
OFF Open Charged Fully Charged Closing spring may be discharged
without closing contacts by depressing
* OFF button while pushing ON button




Features and Characteristics

Drawout Construction

Type SSD (standard break) and SHD (Hi-Break®) Power Break
Il drawout 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-energizing an entire switchboard.

Features (see photos, following page)

1) Primary disconnects: primary power is fed through mul-
tiple finger primary disconnect terminals when connected
to the primary stabs in the substructure.

2) Secondary disconnects: control signals are provided
through the 72 {36 maximum each side) secondary
disconnect terminals in the test and connected positions
only.

3) Wheels: the breaker has rollers which allow the unit to
ride on the substructure’s retractable rails for easy re-
moval and installation.

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

5) Drawout position indicator and switch: a drawout posi-
tionindicator displays whether the breaker is in the con,
nected, test or disconnected position.

6) Padlocking device: a padlocking provision accessor:

available to prevent access to the racking shaft, p n
ing movement of the breaker between the disconnec

test and connected positions. (Not shown.)

7) Lifting bar: a lifting bar is available as an acces @ i
should be used to assist in safe handling of ral
breaker. r'S

8) Manual motor cut-off switch: provided d
- prevents motor charge when rackingBreak8gin from
disconnect to test position. \

Q>®

O

Other
e Drawout interlock: this interlock will trip a closedibrealer
before the primary disconnects are engaged or di

gaged in the event that the wrench interlock is intention-
ally defeated.

DOrawout mechanism: a racking shaft powers o?entrolly
mounted power screw, through a ch e, into a fixed

nut in the substructure. A speci ch is avail-

able with an integral %" squoreN t. The wrench is
used for racking the breaker ingeNghgut®f the substructure.
Rejection feature: a built-in r& @

insertion of a breaker into
, or insertion of a higher

prevents either: insertio
lower ampere rated substruc-

a Hi-Break breaker s

ampere rated break@r in

ture, or both.

Shutters: shuttgfs aWilable as an accessory to protect
ently touching the primary stabs of

oard when the drawout breaker unit

a by-pass switch accessory has NO
-pole double-throw (SPDT) contacts, which
ch@hg when the breaker is racked from the con-
n d to the test position. The switch is available in 2, 4,
ntact modules.
ucture: the substructure is a self-contained frame-
serving as a stationary receptacle for Power Break
Il drawout breaker types SPSDOS and SPHDOS. It permits
easy activation of a new circuit in a spare compartment
(hole filler), rapid breaker replacement and simplifies
inspection and maintenance. The substructure is designed
for convenient mounting, with holes provided for bolting on
a shelf of supports. Holes are also provided in the primary
stabs for bolting to busbars or terminal lugs. The substruc-
ture also has retractable rails which aid in the installation
of the drawout breaker.



Features and Characteristics

Drawout breaker rotated for inspection

1600-ampere substructure for standard break breaker



Power+™Trip Units

Power+™ Trip Unit Systems*

The Power+ trip unit system for Power Break®l insulated
case breakers consist of the trip unit, the trip actuator, cur-
rent sensors and rating plugs. The term “trip unit system”
applies to the combination of these four components which
form the solid-state circuit breaker tripping system.

Power+ trip units provide a complete range of standard and
optional overcurrent and ground-fault protective functions.

Components of Power+ trip unit system

True RMS Sensing
The Power+ trip unit continues to use GE's proven technj
of measuring true rms currents of both sinusoidal and h
monically distorted waveforms. The frequent samplin

times per cycle per phasel allows precise calculation
rms current. The sampling rate allows waveform mgo
ments up to the 11th harmonic. GE's true rms senai
potential underprotection or overprotection praf®
ated with peak-sensing tripping systems. ®

)
(]

Accessory Integration

Four accessories are integrated throu
Drop-in shunt trip (with or without | ut);
or without lockout) and the undervaltage
into keyed pockets. They opera

not through any external mec
is pre-wired to seconda
necessary. When actj
lockout) and under
to the trip unit to ene
breaker.

alarms (with

he trip units, and
.All accessory wiring
d no user wiring is
hunt trip (with or without
elegsé modules send a signal
ip actuator and open the

* For availability on Powgr«» Trip units, contact your GE sales
engineer.

&vew trip unit.

lease modules fit

Trip Target Module (Optional)

A

Power+ trip target module {Target O
View Button: Press the @n to check the trip unit
status.

Reset Button: Pres e R
that is set.

Battery Check:far, dules use two standard, 3V,
16mm x . batteries for viewing target
informatio er{Mife depends upon use, but may be

eYear. When the batteries are energized,
depre IEW button will illuminate either a set
tar EOWg., LT or the BAT LED. Once target indica-
tor€ar red, battery statusis indicated by the BAT
L eplacement batteries include Panasonic CR1616,
e E-CR1616BP, or Duracell DL16168B, which may be
ased commercially.

-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, until
100% of the pickup point is reached. At that moment, the
LTPU LED stays on continuously until the long-time delay
times out. Once the breaker has tripped on long-time, the
OVL target will be stored in memory. Toview the trip, press
the VIEW button. To clear the target, press the RESET but-
ton.

Short-time and instantaneous trips: Short-time and
instantaneous trips share the same trip target. The LTPU
LED is not illuminated, since thetime intervals between
pickup and tripping are too short for either function. Once
the breaker has tripped on short-time or instantaneous,
the short target will be stored in memory. To view the trip,
pressthe VIEW button. To clear the target, press the RESET
button.

Ground fault trip {Target02 only): The trip target for a
ground fault is the GF LED. To view the trip, press the VIEW
button. To clear the target, press the RESET button.

Health monitor: Trip unit health status “okay” is illus-
trated by slow blinking of the LTPU LED. It may be seen by
depressing and holding the VIEW button. Sufficient power
must be supplied to the trip unit via external test kit, power
pack, or current transformers for the health monitor to be
operational.

T button to clear any target




Power+™ Trip Units

Operation Of Power+™ Trip Units O
o ot Standard And Optional Protective Funct
pecy s r— ; Standard and optional protective functions for Power+
g 7‘ trip units are shown below. The breaker settigs are pro-
Phase | Tmine Lop o e grammed in multiples of “X” {rating plug amp¥alues), "S”
1' [ — Loge "] Astuater (curren’g sensor amp rpting volqe "C" (the ang—time
' setting in amps-multiply lo i tiRg by rating plug
amp rating).
‘ “stunn - Standard
m i pisenl o Adjustable Long-TimeNglP ,0.5 - 1.0X, with four delay
o bands.
* Adjustable Instg 1) Pickup, 1.5 - 15X.*
Fast o | Botatsen | Options
¢ QOverload, it, and Short-Time local trip indicators
up warning and health monitors.

BCN
Phases
Contact Position Switech

*With or without lockout

-Time (S) Pickup, 1.5 -9.0C, and delay (3

t ON/OFF selection.

Block diagram of Power+ trip unit ) . L
s) with 12t ON/OFF selection and trip indicator.

eable Ground Fault function with use of appropri-

Power+ trip units have a variety of standard and optional ,
ate dround rating plug.

functions. The block diagram shows a fully configured

Power+ trip unit with ground-fault protection. The current
sensors are special current transformers that provide
unit with its operating power. Interchangeable rati
act as scalars for the outputs of the current sens
as establish the current rating of individual brecRegs.

a four-wire system is used and ground-fault protec §

calledfor, an external neutral sensor is necess

imited by breaker frame size above 2000A.

Analog current signals are converted to dj
are measured and compared with esgabli
in the microprocessor’s memory. Any
fault condition that exceeds pre-setg@nditf@ps produce a trip

signal from the microprocessor e actuator. The trip
actuator is a low-energy, positi L Lripping device. The
low-level trip signal counteragifs thegtrength of the actua-
tor's permanent magnet, and spring to unseal the

magnet and trip the breu@
Both the shunt trj (N] Itage release (UVR) acces-

sories also pro sigWeals to the trip actuator when
ms operate only as a result of an

overcurrent trip €

L 4



Power+™ Trip Units

Long-Time Protective Functions

Long-Time Function / Current Setting {Standard)

The adjustable long-time setting is based on multiples 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 will carry continuously without tripping. Multiplying
the long-time setting by the rating plug value establishes the
value of “C". For example, a breaker with a 95% long-time
setting and 500-amp rating plug (X), would have a 475-amp
current setting, or value of C.

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

Long-time function or current setting

Long-Time Delay (Standard)

Long-time delay varies the time it will take the breoke\

under sustained overload conditions. It permits the
to ride through momentary predictable overloads
tor starting) without tripping. There are 4 time
provide nominal delays from 3 to 25 secorfés.a
breaker’s current setting, or value of C.

~7

Long-time delay

L 4

Instantaneous Function (with Power+ Trip U O
All Power Break® Il breakers have the standard inst@gta-
neous trip function. The instantaneous trip point esta es
the value of current that will trip the breaker without inten-
tional time delay. Instantaneous trip times are 50 ggjllisec-
onds, or less. Instantaneous trips are thegesult of severe
overcurrent or short-circuit conditions,@n age to the
power system is minimized by im% ing. Standard
settings are adjustable in multiplegof ating plug amp
value (X). See Table 11.1 for allowftb ues. The trip unit will
limit the instantaneous trip leye the breaker with-
stand rating is not exceeded. ‘ setting is dependent
on breaker frame size.

Short-Time Functions (Optional)

Short-Time Pickup

The short-time pickup function controls the level of high cur-
rent the breaker will withstand for short periods of time to
allow downstream devices to clear faults without tripping the
breaker. Settings are adjustable in increments of the breaker
current setting (C). See Table 11.1 for allowable values. If the
instantaneous setting is set for lower values of current than
the short-time function, the instantaneous function prevails.

An
Y

Short-time pickup function



Power+™ Trip Units

Tabe 11.1
Power+™ Trip Unit Characteristics
Envelope | Frame Max. | Sensor Rating (Amps) Long-Time Short-time
Size Amp Rating (s) Current Setting © Delay @ Seconds Pick-up (Multiple of Delay Seconds
(Pick-up) Multiple of (4 Bands) Current Setting) (C) (3 Bands)
Rating Plug Amps (X) L 4
800 200, 400, 800 2.4,49,98, 20 ®
12T in~ .10, .21, .35
2000 1600 800, 1000, 1600 24,4998, 20
05,06, 07, 08,09,
2000 2000 095, and 1.0 2.4,4.9,9.8,20
3000 2500, 3000 | 1000, 2000, 2500, 3000 24,4998, 20 127 out® .10, .21, .35
4000 4000 4000 2.4,4.9,9.8,20

Trip Unit Characteristics (continued)

Envelope Size

Adjustable Instantaneous
Pick-Up without ST (Multiple
of Rating Plug Amps) (X)

Adjustable Instantaneous
Pick-Up with ST (Multiple of
Rating Plug Amps) (X)

round Fault

1.5 thru 10.0 1.5 thru 15.0
2000 1.5thru10.0 1.5thru 15.0
1.5thru 10.0 15thru 15.0
3000 1.5 thru 10.0 1.5thru 13.0
4000 1.5 thru 9.0 1.5thru9.0

r Amp Rating)

Delay® Seconds
(3 Bands)

12Tin® 10, .21,.35

12Tout® .10, .21, .35

@ 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 arg&1
® Time delay shown at lower limit of each band. Ground fault pick-ug.no
@ Time delay shown at 200% of pick-up at lower limit of band.

N
>
$

L 4

Q
o
&

4

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

11



Power+™ Trip Units

Short-Time Delay

Short-time delay is always provided when short-time pickup
is ordered. Short-time delay provides additional refinement in
providing coordination between upstream and downstream
protective devices. There are three time delay bands that
provide delays from 100 ms to 350 ms of 1 (MIN}, 2 (INT), 3
(MAX).

l’\
N

]

INT

MAX 2 1 out

Short-time delay with 12t OUT

Selectable Short-time I2t Function

Selectable short-time 12t is always provided with the short-
time option. The 12t helps the solid-state trip unit coordinate
with downstream thermal magnetic devices or fuses. This
function impacts the shape of short-time and short-time

delay time current curves, and may be programmed eith
or OUT.
MiN PTIN
. INT Pt

>

MAX INT
FTOoUT

b

4

Short-time delay with 12t IN

Normal Ground-FauIt@
Ground-Fault Protegffon

The ground-fault f

Optional)

To upgrade to the ground-Tault option, simply remove the

non-ground fault rating plug that does not have the ground-
fault option gnd instala ground-fault rating plug. A ground-

Some ground-fault trip systems may not detect thi eO
of fault because the intermittent nature of the faultfgeve
exceeds the trip threshold as illustrated in Graph B.

The Power+ trip unit detects and integrates (adds weries of
arcing and intermittent current pulses) the low-level cur-
rent of a ground fault. This integration @y provides a
memory response for ground faul preferred
ground-fault protection as shown |

Ground Fauit Current

Ground Fault
Detection

A Ground Fault

Detection

5

©

GrouKem Ty circuit

equires that the maximum ground-fault setting not
00 amps. Ground-fault protection includes pickup

, ground-fault delay settings and selectable I2t func-
tiof:

Ground-fault pick-up settings are 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 (MIN), 2 (INT), 3
{MAX) ranging from 100 ms to 350 ms. The 2t function adds
anl?tslopeto the square corner of the ground-fault time
current curve transition, from pickup to the constant delay
bands, to improve coordination with downstream devices.

(xS} 24 26
22 Jud 28

Ground-fault pickup and ground fault time delay



Power+™ Trip Units

Rating Plugs Current Sensors O

Power+™ trip unit rating plug

A new interchangeable rating plug is used in the Power+™
trip unit across the entire Power Break® Il breaker product
line. Rating plugs are the key devices that establish the cur-
rent rating of the breaker. They provide an essential scaling
function for the unit's microprocessor, and ensure maximum
accuracy. They also provide an external jack for connection
to an external battery pack, or TVRMS2 test kit.

@ Urrent sensors are furnished for all major
ns, and for use with Power+™ and Micro-
ip units. Current sensors are factory installed

Rating plugs have rejection features that allow themtobe hangeable in the field. There are 11 current

inserted only with breakers containing the correct current
sensors. Rating plugs for the Power+ trip unit cannot be used
with Spectra RMS™ molded case circuit breakers or with
MicroVersaTrip Plus™ and MicroVersaTrip PM™ trip units. S
Table 13.1 below.

Table 13.1 \
Rating Plug And Current Sensor Rating

e Table 13.1 for current ratings. Rating plugs must
coordinated with the current sensor rating (S) listed on the
of the rating plug.

Envelope | Frame Sensor | Sensor Rating
Size Max Rating | Plug Amps (X)
Rating | (Amps)(S) P
(Amps)
2000 800 200 0
400 2 00,400
800,1600 800 , 600, 700, 800
1600 1000
0, 1100, 1200, 1600
2000 20 00, 1200, 1500, 1600, 2000
3000 2500 0, 800, 1000

1000, 1200, 1500, 1600, 2000
1600, 2000, 2500

3000 00 2000, 2500, 3000

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

S= Sensor amp ratin@ X= Rating plug amp

13



MicroVersaTrip Plus™ and PM™ Trip Units

The Enhanced MicroVersaTrip Plus™ And

MicroVersaTrip PM™ Trip Unit Systems

The Enhanced MicroVersaTrip Plus and MicroVersaTrip PM
trip unit systems for Power Break® |l insulated case breakers
consist of the trip unit, the trip actuator, current sensors and
rating plugs. The term “trip unit system” applies to the combi-
nation of these four components which form the solid-state
circuit breaker tripping system.

MicroVersaTrip Plus trip units provide a complete range of
standard and optional overcurrent and ground-fault pro-
tective functions. MicroVersaTrip PM units add advanced
metering, communications and protective relaying functions.
MicroVersaTrip PM trip units are designed to function as part
of the GE POWER LEADER™ Power Management System.

Components of MicroVersaTrip Plus trip unit system

True RMS Sensing
Enhanced MicroVersaTrip Plus and MicroVersaTri
units continue to use GE’s proven technique of fheas

true rms currents (and voltages for MicroV@rsa g P rip
units) of both sinusoidal and harmonically ‘xwove-
forms. The frequent sampling (64 tim cles®er phase)
allows precise calculations of true rm% The sampling
rate allows waveform measuremen to 31st harmonic
to achieve accuracies of 99%. GE’s@s sensing avoids
potential underprotection or ov ion problems associ-
ated with peak-sensing trippi S.

Enhancementsgto oVersaTrip Plus

and MicroVe Trip Units
Enhancements includé ol new functions that simplify
programming and make f&¥lt displays easier to read and
interpret.

L 4

Batteries O
Replaceable, long-life lithium batteries provide pro@wg
and display power to the trip unit's LCOD on command®

trip unit can be removed from the breaker, and all setpoints

can be defined at a technician’s desk. The integrol&onservo—
tion feature extends battery life. The batteries are automati-

cally shut off when no programming ogler or display
request is called for within 30 sec r last key is
pressed. The batteries also enable the oread fault

displays on an open breaker.

The battery is intended to po

otherwise unpowered. At Iéw cur
not active. Pressing the
will not activate the dj
display is on as lon
mum 20% of curgént

ip Unitwhen it is
ts the Trip Unit Display is
ey under these conditions
MicroVersaTrip Plus trip unit
all amount of current (mini-
or rating) is flowing in the breaker
ays of installed MicroVersaTrip PM
es due to an external +24Vdc power

units are visi
supply

The baiterieSace not required to maintain programmed
settid0s, re trip information. They simply provide a
locaMggwer source to energize the programmer when no

' ce of poweris available. All setpoints, time delays
@ er programming functions are stored in non-volatile
@Oy within the trip unit’s microprocessor.

Batteries have a two-year life under normal use. They are
user-replaceable.

LCD

The LCD - liquid crystal display - has increased contrast to
improve legibility in poor lighting conditions. New interna-
tional displays symbols are use for various programming
functions (e.g., "I>>"for short circuit and “I>" for overload).

Trip Operations Counter

The enhanced MicroVersaTrip Plus and MicroVersaTrip PM
Trip unit also store and display the total number of trips due
to long time overloads, short time and instantaneous short
circuits, and ground faults. Each display stores up to 256
operations per trip category before resetting to zero. Each
counter can be individually reset through the keypad.

Accessory Integration

Four accessories are integrated through the MicroVersaTrip
Plus and MicroVersaTrip PM trip units. Drop-in shunt trip (with
or without lockout), bell alarms (with or without lockout) and
the undervoltage release modules fit into keyed pockets.
They operate through the trip units, and not through any
external mechanism. All accessory wiring is pre-wired to
secondary terminals, and no user wiring is necessary. When
activated, the shunt trip (with our without lockout) and un-
dervoltage release modules send a signal to the trip unit to
energize the trip actuator and open the breaker.
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Operation of MicroVersaTrip Plus™
Trip Units

MicroVersaTrip PM
Phases Microprocessor
A B C N PTsWith 120 Vac

Fault o
»

Trip
Logic

h J

Trip
Acuator

A/D Converter

(Optional Neutral Current]

(Phase Currents - Optional |  Hi-Range
Hi-Ranga Instantaneous) | (Optionall

*Shunt
Trip

UVR
DIP Switches

Trip Unit
Keypad
1LCD Display
Zone Selective Interlock
ABCN Input/Outpat } A t
onal
Phases vt Centact Position Switch

OIP Switches

Fault

Shunt Trip Bell Alarm,
Alarm Only

UVR

Fautt
Shunt Teip) Bell Alarm
Protective Relays With Lockout
« Overvoltage

« Undervoltage

« Unbalance Voltage
- Reverse Power

UVR

24 Vdc Power Supply

Drawout Positien Switch

Link -
“*With or without lockout

Block diagram of MicroVersaTrip Plus trip unit

MicroVersaTrip Plus units have a menu of standard and op-
tional functions. The block diagram shows a fully configure

MicroVersaTrip Plus trip unit with ground-fault protection.
The current sensorsare special current transformer
provide the trip unit with its operating power. Inter:

able ratings plugs act as scalars for the outputs@fth
current sensors, as well as establish the currentN
individual breakers. When a four-wire system i ane a

ground-fault protection is called for, an extern sen-
sor is necessary.

. Q
Analog current signals are converted lues, and

are measured and compared with e
inthe microprocessor’'s memor
fault condition that exceeds pre;

trip actuator is a low-energy,

The low-level trip signal ¢ Ty the strength of the

actuator's permanegt m t, @nd allows a spring to unseal
r 3

the magnet and tgp t

Both the shun ervoltage release (UVR) acces-
sories also produ gnals to the trip actuator when en-
ergized. The user may®program each of the two bell alarms,
independently, to operate as a result of any combination of
overcurrent (inclggling ground fault), shunt trip and under-

voltage Release.

Standard And Optional Protective Functi O

Standard and optional protective functions foff Micrdyersa-
Trip Plus trip units are shown below. The brea ngs 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 rotin@lug amp rat-
ing), and “H" [the short-time withs ting of the breaker).

Standard \

e 3-phase Ammeter
Adjustable Long-Time (LRpi .5 - 1.0X, with four
delay bands

Adjustable instantgpeou ickup, 1.5 - 15X

Overload, Short Circ Short-Time local trip indicators
with overload arning

Test set initiat ip

Optiongl Fupc

~Time (S) pickup, 1.0 -9.0C and delay
2t ON/OFF selection
Ground Fault (G) pickup, 0.2-0.6S and delay
s) with 12t On/Off selection and trip indicator
-[Ohge instantaneous fixed at 1.0H
Zoneselective interlocking for Ground Fault or Ground

It and Short-Time
efeatable Ground Fault function (non-uUL)

15



MicroVersaTrip Plus™ and PM™ Trip Units

All Power Break® Il breakers have either the stand

Long-Time Protective Functions Instantaneous Function (Standard) @:
in-

Long-Time Function/Current Setting (Standard) stantaneous trip function or the “high range” instant us
The adjustable long-time setting is based on multiples of function. The instantaneous trip point establishes the value
“X", the rating plug amp rating. There are 11 possible setting of current that will trip the breaker without intentiggal time
from 50% to 100% of rating plug amps, in 5% steps. This delay. Instantaneous trip times are 50 milliseconds, or less.

setting establishes the current setting of the breaker, which Instantaneous trips are the result of se| rcurrent or

is the current the breaker will carry continuously without short-circuit conditions, and dam wer systems is
tripping. Multiplying the long-time setting by the rating plug minimized by immediate tripping. settings are ad-
value establishes the value of "C". For example, a breaker justable in increments of .5 of X Augting plug amp value
with a 95% long-time setting and 500 amp rating plug (x] (X). See Table 17.1 for allowable The trip unit will limit
would have a 475-amp current setting, or value of C. the instamtaneous trip level so € breaker withstand

rating is not exceeded.

N
H St rd instantaneous function
Long-time function or current setting
Long-Time Delay (Standard) Short-Time Functions (Optional)

Long-time delay varies the time it will take the brec@
r

(Long-time current setting (C) = (0.50 t01.00) X rating plug (X))

under sustained overload conditions. It permits the Short-Time Pickup

to ride through momentary predictable overloa .g - The short-time pickup functions controls the level of high
tor starting) without tripping. There are 4 tighe iands What current the breaker will withstand for a short period of time
provide nominal delays from 3 to 25 secon ofthe  toallow downstream devices to clear faults without tripping
breakers current setting, or value C. the breaker. Settings are adjustable in increments of 50% of
the breaker current setting (C). See Table 17.1 for allowable

values. If the instantaneous setting is setfor lower values of
current than the short-time function, the instantaneous func-
tion prevails.

- - ' ‘f\t\
T
£
[
L y
Long-tim

e del
s § Short-time pickup function

ETUP
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Table 17.1
MicroVersaTrip Plus™ And MicroVersaTrip PM Unit Characteristics
Envelope Frame Sensor Rating Long - Time Short - Tim
Size M::t;\‘mp (A?;'))S) Current Setting (C) Delay@ Pick -up Delay
9 {Pick-Up) Multiple of Seconds {Multiple of Current Seconds (3 Bands)
Rating Plug Amps (X) {4 Bands) Setting) (C) L
800 200,400,800 24,49,98,20 12T in® 0.40 for all
2000 1600 800,1000,1600 24,49,98 20 bands
0.5thru1l.0in 1.5th in
2000 2000 increments of 0.05 24,49.98.20 incre ts 5
3000 2500, 3000 1000,2000, 2500, 3000 2.4,49,98,20 12T 0ut® .10, .21, .35
4000 4000 4000 24,49,98,20
Trip Unit Characteristics {(continued)
Envelope | Adjustable Instantaneous | Adjustable Instantaneous High Range Ground Fault
Size Pick-up without ST Pick-up with ST Instantaneous
{Multiple of Rating {Multiple of Rating (Multip{e of Fram p (Multiple of Sen- Delay®
Plug(:)mps) P"JQ&)‘“PS) Short-Time sor Amp Rating) Seconds (3 Bands)
1.5thru10.0in 1.5thru 15.0in 0.20thru0.60in
0.5 increments 0.5 increments increments of 0.01 127in® 0.40for all
2000 1.5thru 10.0in 1.5 thru 15.0 in 0.20 thru 0.60 in bands
0.5 increments 0.5 increments increments of 0.01
1.5thru 10.0in 1.5thru 15.0in 10 0.20 thru 0.60in
0.5 increments 0.5 increments ’ increments of 0.01
1.5thru10.0in 1.5thru13.0in 0.20thru0.37in &)
3000 0.5 increments 0.5 incremen increments of 0.01 T out™.10..21. .35
4000 1.5thru9.0in 15 thru9 0.20 thru 0.30in

0.5 increments

increments of 0.01

® Time delay shown at 600% of current setting at lower limit of bond
@ Time deloy shown atlower limit of each bond. All pick-up tolera
@ Time delay shown at lower limit of each bond. Ground fault pic

@ Time delay shown at 200 % of pick-up at lower limit of bond

O
N

O
Q>®

L 4

n re X
p exteed 1200 amps

X =Rating plug amps

S =Sens

or amp rating

C= Long-time current setting (pick-up)

H= Short-time rating

17
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Short-Time Delay

Short-time delay is always provided when short-time pickup
is ordered. Short-time delay provides additional refinement in
providing coordination between upstream and downstream
protective devices. There are three time delays that provide
delays from 100 ms to 350 ms of 1 (MIN), 2 {INT), 3(MAX).

| E—

Short-time delay with 12t OUT

Selectable Short Time 12t Function

Selectable short-time I2t is always provided with the short-
time option. The 12t helps the solid-state trip unit coordinate
with downstream thermal magnetic devices or fuses. This
functionimpacts the shape of short-time and short-time
delay time current curves, and may be programmed either
IN or OUT.

Short-time delay with 12t IN

High-Range Instanta ou@mal)
The high-range instantgn n isfor special applica-
tions where all coordiffatiog is®@sed on adjustments of long

and short time. Th aneeus trip setting is fixed at "H"
hsgfind rating.

tive path to ground. Ground faults usu-
ittent or very low values of current flow,
d in Graph A, and are not detected by long-time

Some ground-fault trip systems may not detect thi eO
of fault because the intermittent nature of the foul@
exceeds the trip threshold as illustrated in Graph B.

The MicroVersaTrip Plus™ and MicroVersaTrip PM™ trip units
detect and integrate (add a series of arcing and intermittent
current pulses) the low-level current of;
integration function provides am

faults to achieve preferred ground fa
in Graph C.

The NEC requires that the m uRe@round-fault setting not
exceed 1200 amps. Groun@gfaulffprotection includes pickup
setting, ground-fault d setpfls and selectable 12t func-

tion. b

S

ection as shown

Ground Fault Curren

Ground fault pickup and ground fault time delay

Ground-fault pickup settings are 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 {MIN), 2 (INT) 3
[MAX) ranging from 100 ms to 350 ms. The It function adds
an |2t slope to the square corner of the ground-fault time
current curve transition, from pickup to the constant delay
bands, to improve coordination with downstream devices.
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Defeatable Ground-Fault Protection (Optional)-

Not UL Listed

A defeatable ground-fault protection is offered for users who
want the ability to enable or disable ground-fault protec-
tion depending on special circumstances. When this type of
ground-fault protection is ordered, in addition to the normal
ground-fault settings, the user can enable or disable ground-
fault protection during programming. To disable this kind of
ground-fault protection, set the delay to OFF.

Zone Selective Interlocking {Optional)

Traditional 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 high values of fault cur-
rent until time-out occurs.

Source

Zone 0

I '\\/4 ZSIM No.1
Zone 1 cB2 T

I "\f ZSIM No.2
Zone2 CB3 I’ T ‘

Downstream
Connectiong

— B

Multi-zone selective intertocking

L 4

MicroVersaTrip Plus™ and MicroVersaTrip PM™
provide coordination between the first breakdf and ¢he im-
mediate upstream breaker. When the downst eaker
detects a fault, it signals the upstream device to shift to its
preset time delay band, allowing the downstream device to
clear the fault. Without a signal from a down$tream breaker,

an upstream breaker will respondgfthe minimum delay
band. For a fault between thgse raokers, the upstream
would clear the fault on the miRgu lay band since no

t

signalis being sentbythe breaker.

is able for either ground fault
short-time functions. The
ture requires a zone selective
atalog number TIM1. The module is
trol device used between upstream and
akers to communicate with the short-
It zone selective interlock functions of
Plus and MicroVersaTrip PM units. The
120/208/240 VAC, 15 VA maximum.

Zone Selective interlocki
only, or both ground-fault
zone selective interloC
interlock module
an intermediate
downstrea it

ion of MicroVersaTrip PM Trip Units
aTrip PM trip units add communications capability
ith remote host computers and the GE POWER LEADER™
r Management System. In addition, the user can choose
dd metering, protective relaying or both. In the block dia-
ram (page 20) of the MicroVersaTrip PM trip unit, note that
there are two additional sets of inputs - voltage inputs from
each phase and a +24 Vdc input from an external power
supply. Additionally, there is a communication input/output
link to the POWER LEADER system.

Voltage Inputs

Voltage inputs to the MicroVersaTrip PM trip unit are required
for both metering and protective relays. Voltage inputs
require three delta or wye-connected potential transformers
with 120 Vac secondaries, and an external voltage module
that further conditions the voltage signals for use by the trip
unit's microprocessor. A single set of external voltage mod-
ules can serve the requirements of up to 20 trip units.
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+24 Vdc Input

MicroVersaTrip PM trip units require an external +24 Vdc
power supply to furnish power to the communication
network. In addition, this power supply energizes the LCD
display, so that low current values, voltage values and trip
targets are displayed without use of the internal batteries.
However, batteries are supplied with MicroVersaTrip PM trip
units for cold set-ups and viewing targets in the event the
+24 Vdc power supply is interrupted. A single +24 Vdc power
supply can supply the power requirements of up to 16 Micro-
VersaTrip PM trip units.

MicroVersaTrip PM Microprocessor

O

twigted
™

Communications Output

The communications network uses a pair of shield
wires to connect individual devices to the POWER L
system. Connection distances up to 1000 ft. can be made
without repeaters. All communication network wir'@g within
the breaker is pre-wired to dedicated secgndary terminals.
Integration to Modbus RTU networks réqu he use of a

POWER LEADER Modbus Concent\

MicroVersaTrip PM

Phases Microprocessor
A B C N PTs With 120 Vac Secondaries
e
TV -
Q
i L t
— el 1 [
\‘ ’ B é
N S : e I — C o
| vy =5~ —=p Q .
a Trip
_Current Sensors < Acuator
:/ s ~__ Phase Rating
:“.{ Currentt Plug »
! t
1
[ (Optional Neutral Current)
E m— —»
; : .. (Phase Currents — Optional > DIP Switches
o Hi-Range Instantaneous) Fault
*Shunt Shunt Trip Bell Alarm,
Trip Alarm Only
UVR >
Fault -
—J UVR
Shunt Trip Bell Alarm
rotective Relays With Lockout
» Overvoltage UVR
» Undervoltage
Trip Unit - Unbalance Voltage -
Keypad L + Reverse Power DIP Switches
——P»| LCD Display
Zone Selective I g c
ABCN Inputf@utp _} A
Phases Opti .. .
Contact Position Switch
24 Power Supply «¢——
Comm ionslink Drawout Position Switch

*With or without lockout

Block diagram of MicroVersaTrip PM trip unit
L 4
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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 is constrained by the physical size of the
current sensors. Consequently, all metering functions are
designed for load management decisions, and are not a
substitute for utility revenue metering equipment.

e Current: All trip units, including MicroVersaTrip Plus™, pro-
vide metering of individual phase currents. The user can
select phases 1, 2, or 3. Current displays automatically shift
from amps to kiloamps above 999 amps. The minimum
current display resolution is in tenths of an amp (e.g., 512
Al

« Voltage: The metering display of four wire systems can
read both line-to-neutral and line-to-line voltage display
for each phase. The smallest resolution of the voltage
display is one volt (e.g. 277V, or 276V).

e Energy: The energy display indicates the amount of real
power that has passed through the breaker. The display
has three-digit resolution, and automatically scales the
display from kWhto MWh to GWh. Normal power flow can
be selected as either load-line or line-load in the setup
mode. Once normal flow is configures, energy values will
accumulate in the positive direction. For certain applica-
tions where power may flow in either direction, su tie
breakers, energy may display a negative value.

* Real power: Real power in units of kW or MW ga
shown on command on the LCD display.

« Volt-amperes (or total power): “Total power?,
peres in units of kVA or MVA can be viewed
on the LCD display.

O -
and

O

Table 21.1 Trip Unit Metering Display Accura

Value ystem Full Scale
A Accuracy®
Current, rms -A, kA +2.5%
Voltage, rms-V +1.5%
Phase-Phase, Phase-Neutral
Energy -kWh, MWh, GWh +4 0%
Demand - kw, M N/A +4.0%
peak Demand- N/A +40%
Real Power N/A +4.0%
Total Power - kVAY N/A +4.0%
Frequency N/A +1Hz
Time Delo‘ N/A +1 sec

ip unit, breaker, current sensors and rating plug. Accuracy is based on

e of 20% to 100% of breaker current sensor rating.

it, breaker, current sensors, rating plug, plus Voltage Module (poten-
ormers, control power voltage conditioner). Accuracy is based an loading
% to 100 % of breaker currentsensorrating.

e Demand: Demand in units of kW or MW can ed.
The monitoring time period can be varied fom 5 4 60
minutes, in increments of 5 minutes. The di ovidesa
rolling average of power over the scheduled time interval.

e Peak demand: Peak demands in units of kW or MW can be
displayed. This value indicates the highest ower demand

reached since the start of dem easurements, or since
reset. The peak demand vglue effeset to the present
demand via the keypad.
Protective Relaying
When protective relayi

nation of the followi
relay functions combi

s are selected, any combi-
ive relays can be enabled. All
an adjustable setpoint and an

ormed through the trip unit. The user

p unit to activate the bell alarm only, the
out, or neither, in response to a protective
rrent/ground-fault] trip.

Overvoltage: Overvoltage protection may be set from
0% to 150% of the true rms nominal voltage in incre-
ents of 1%.

Voltage unbalance: Voltage-unbalance protection com-

pares the lowest or highest phase voltage with the other

two, and initiates a trip if the difference exceeds the
setpoint. True rms voltages are computed for each phase.

The range of trip settings varies from 10% to 50% in incre-

ments of 1%.

e Current unbalance: Current-unbalance protection com-
pares the true rms current in either the highest or lowest
phase with the true rms current in the other two phases. A
trip is initiated if the difference exceeds the setpoint. The
range of trip settings varies from 10% to 50% in incre-
ments of 1%.

e Power reversal: The Power Break® Il breaker may be set

so that “positive” power flow can be in either direction li.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 increments of 10kW.

Enable/disable relays: To disable any of the protective

relay functions, set the time delay for that function to OFF.

Setting the time delay to any discrete value enables the

relay.
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Programming Trip Units

All MicroVersaTrip Plus and MicroVersaTrip PM trip units for
Power Break® Il breakers use the same programming key-
pads. All functions ordered are selectable and displayed.

Programming display and keypad

¢ Function: Selects the mode of the display (Setup, Metering
or Status)

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

e Battery: Energizes the internal battery circuit and the LCD.

e Value: Allows changing a setpoint, or changes a meter-
ing display from line-to-line or line-to-neutral, or select
between phases 1, 2 or 3.

e Enter: Stores setpoint in the trip unit's non-volatile
memory.

Trip Targets - Overcurrent

and Ground Fault
Trip targets for protective functions use interna
bols, and are shown on the LCD when in tlgg St

e Normal: When all protective circuits are i
limits, the term "OK" is visible in the LCQ@Isp!
¢ Long-time trip: The long-time trip a ves through

two transitions. As the currentina aches 95%
ofits setpoint, the word "PICKUPfbeging to flash. As cur-
rent increases, flashing frequenc regses, until 100%

of the pickup point is reache at moment, PICKUP

remains ON, continuo L u ong-time delay times
out. Once the breakephaS@gi on long time, the symbol
“ [>" appears in thef/CD gispl0Wto indicate a breaker over-

load. In addition arggl, the display indicates the trip
status with the word, . The display shows the type
of trip “LT", the phrase th& fault occurred on, and the mag-
nitude of the fault current. The trip information is displayed
until cleared by theiser.

: = y
, |S STATUS
. METER L{ " M
. .
, i

BT
PICKUP

e trip imminent Breaker tripped on long time

¢ Short-time and instantaneous trips: Short-time, O
instantaneous trips share the same trip target. T@JP
target is not illuminated, since the time interval be
pickup and tripping are so short for either function. in the

DISPLAY mode, the trip target for a short-time or"wstonto-
neous trip is “>>.”

Breaker tripped

onshorttime stantaneous

e Ground Fault Trip: §he tri

illumination of thele

rget for a ground fault trip is
"GF".

&mions Counter

unit stores the number of trip operations for long-
ti hort-time, instantaneous and ground fault. Up to
256 counts of each trip operation are stored in memory.
Manual 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 available that counts
each open-and-close operation of the main contacts for any
reason.

Breaker showing counter

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<

e Overvoltage trip V>

Unbalanced voltage AV

Unbalanced current Al

e Power reversal

Trip Targets - Accessories

UVR and ST targets are displayed when a trip is caused by an
undervoltage release or shunt trip accessory. The display will
indicate with a flashing target and the FAULT segment does
not display.
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Rating Plugs

The same interchangeable rating plugs are used in all of the
MicroVersaTrip Plus™ and MicroVersaTrip PM™ trip units
across the entire Power Break® Il breaker product line. Rating
plugs are the key devices that establish the current rating of
the breaker. They provide an essential scaling function for the
unit’s microprocessor, and ensure maximum accuracy. They
also provide an external jack for connection to an external
battery pack.

Rating plugs have rejection features that allow them to be
inserted only with breakers containing the correct current
sensors. Rating plugs for the enhanced MicroVersaTrip Plus
and MicrosVersaTrip PM trip units cannot be use with Spectra
RMS™ molded case circuit breakers, but are compatible with
Power Break and Type AKR breakers with MicroVersaTrip Plus
and MicroVersaTrip PM trip units. See Table 23.1

MicroVersaTrip rating plug

Table 23.1
Rating Plug And Current Sensor Rating
Envelope | Frame Max. | Sensor Sgnsor
Size Rating Rating & Amps (X)
(Amps) (Amps)
(s)
200
800
, 225,250, 300, 400
2000 800,1600 800 ,400,450,500,600,700,800
400,600,800,1000
1600
600,800,1000,1100,1200, 1600

800.1000,1200,1500,1600,2000

Current Sensors

Toroidally wound current sensors are furnishad for 8§ major
protective functions and for use with MicroVer PM trip
units. Toroidal sensors, including a second air-core winding,
are provided with the high-range instantanequs function.
Current sensors are factory installed and are hot changeable
in the field. There are 11 current r or the Power Break
Il breaker line through 4000 ble 23.1 for current
ratings. Rating plugs must be ¢ d with the current
sensor rating (S) listed on t he rating plug.

-

ical toroidally wound current sensor

ccessory Configuration
Activation of the Bell Alarm - Alarm Only and Bell Alarm with
Lockout are controlled 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

Rear of trip unit

400,600.800,1000 ;gg:aessz;; Switch Setting
3000 800,1000,1200,1500,1600,2000 Switch | Factory Function
1600,2000,2500 Setting

3000 2000,2500,3000 1 Disable | Shunt trip activates Bell Alarm - Alarm Only

4000 1600,2000,2500,3000, 3600,4000 2 Disable | UVR Trip activates Bell Alarm- Alarm Only
3 Enable | Protection trip activates Bell Alarm - Alarm Only
4 Disable | Shunt Trip Activates Bell Alarm/ Lockout
5 Disable | UVRtrip activates Bell Alarm/Lockout
6 Enable | Protection trip activates Bell Alarm/ Lockout
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Accessories

Accessories - Stationary and

Drawout Breakers

The complete line of Power Break® Il breaker accessories
may be either factory installed or field installed to meet user
needs. The electronic shunt trip (with or without lockout), the
bell alarm, the bell alarm with mechanical lockout, and the
undervoltage release modules drop in from the front of all
breakers. One of each of the above accessory modules can
be installed, and requires no field internal wiring or breaker
disassembly. The accessory modules are interchangeable
across all frame sizes.

Auxiliary switch modules are available in groups of 4, 8, or
12, NO/NC single-pole, double-throw (SPDT) switches. Their
installation simply involves removal of breaker cover, instal-
lation of the switch module, routing of wiring and installation
of the pre-wired terminal block and re-installation of the
cover. Auxiliary switches are also interchangeable across all
Power Break Il breaker frames.

Test Kit

The test kit, catalog number TVRMS?2 is a portable, battery-
powered, test kit which provides for trip unit health checks
and functional trip and no-trip test. It also provides defeat

Power B er electrical operator

The Nperotor can be wired to charge automatically
follOWing a CLOSE operation, or to charge on command. A

; ) - ) e8hrarge indicator switch is integral to the electrical
of the ground-fault function and can be used in conjunction - If control power s lost during the charging cycle
W|th'h|gh-current test eqUIpment.'Thetest kit can be use S charging can be completed manually using the pump
proylde +24V power to the.tnp unit for, cold set-up on_d 4 handle - no special tools or separate handles are required.
of trip targets. This test kit is for‘ use with POWQHTM' ME& However, if the charge cycle is begun manually, it must be
saTrip Plus™ and MicroVersaTrip PM ™ trip units. competed manually. Any electrically operated breaker can

Electrical Operator

The electrical operator mounts inside the front ¢
manually operated breaker. This accessory canfbe a

to any Power Break Il breaker in the foctor? t to

provide electrical spring charging. All brealger pre-wired
to dedicated secondary terminals forjga Id inStallation.
When electrical operation is used, ar e e solenoid

and either a shunt trip or an undervgi@ge Yai€ase accessory
are required for remote closing andfopenifig.

Q>®

be operated manually.

The control power required for each motor operator may be
determined from Table 25.2. If several motor operators are
fed from the same source, it should be sized to accommo-
date all operators simultaneously, especially if they are wired
for automatic charge.

The voltage drop in source supply from no-load to motor
full-load current should not exceed 7% of nominal voltage.
Acceptable dc power supplies are: three-phase, full-wave
rectified ac; battery; dc generator or any other dc source with
a peak-to-peak ripple voltage of not more than 15% at rated
full-load current. Operating range of electrical operator: 90%
-110% of nominal rating. See wiring diagram on page 26.

Table 24.1

Electrical Operators
Catalog Voltage Rating Peak Inrush Operating Time
Number (50-60Hz) (Amps) (Seconds)
SPEQ24 24 Vdc 30.0 3
SPE048 48 Vdc 18.0 3
SPEQ72 72 Vdc 10.0 3
SPE125 125 Vdc 7.5 3
SPE120 120 Vac 8.0 3
SPE240 240 Vac 6.0 3
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Remote Close Solenoid

This accessory is an electrically operated solenoid which,

when energized, closes the breaker. It is suitable for control
interlock schemes in which manual closing capability would
not be convenient or would be too slow. It is an optional ac-
cessory for a manually operated breaker, but is required for
an electrically 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 fault. Closing control voltage must be removed and

re-applied for each breaker closure.

This accessory consists of an integral electronic control mod-
ule and the closing solenoid. When control voltage is applied
to the accessory, the electronic control module applies a
single pulse of current to the solenoid for approximately 0.25
seconds to drive the solenoid before shutting the current off
to a level of approximately 10mA. Voltage must be removed
and re-applied to reclose the breaker, thereby providing the
anti-pump feature.

This pulse approach allows the accessory to be continuously
rated. Control voltage must be removed for 2.5 seconds and
then reapplied each time the solenoid is to be energized.
Removal of the voltage for significantly less than 2.5 sec-
onds will not reset the electronic control module and preve
the solenoid from being energized. Applied control v

(closed circuit voltage at breaker terminals 34 and

be 85% to 110% of nominal. The solenoid will not e

voltage is ramped up to the acceptable range. Th

Table 25.1
Remote Close Solenoid

—

Catalog Number Voltage Ratings Pe usfyCurrent
ps)
SPRCS024 24 Vdc 13.2
SPRCS048 48 Vdc L 4 6.6
SPRCS072 5.0
SPRCS125 35
SPRCS120 3.0
SPRCS240 2.0

emote close solenoid

closing time, at nominal voltage, is standard an e
requirements of generator synchronizing.
Table 25.2
Control Power Requirements For Motor Opthors
Rated Voltage Operating k sh Peak Full Average Amps Charge Time Recommended
(50-60 Hz) Voltage Range mps) Load Amps (sec)® Fuse (Slo-blow)
24 Vdc 300 140 11.0 3 12A, 125V
48 Vdc 41 18.0 7.0 45 3 7A, 125V
72Vdc 62 10.0 4.5 3.0 3 5A, 125V
120 Vac 102 ~ 7.5 4.0 2.0 3 4A, 125V
125 Vdc 8.0 2.5 18 3 2.5A, 125V
240Vac 6.0 25 10 3 2.5A, 250V

® Charging time

Itage only; times may vary at maximum and minimum voltage.
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Wiring Diagrams For Remote Operation

For proper operation, the electrical circuit should be wired as
shown in the diagram. All customer-supplied contacts should
be rated for the currents identified for both the electric op-

erator and the remote close solenoid. If momentarygcontdet
switches are used, the minimum duration of contact re

must be 83 milliseconds.

L 4
+
- Charge I?d‘lca(ion F2 3 Fa \
N
All components /O\ Remote
oo s st . S
supplied. C L
{ Secondary Disconnect Block {Drawout Only)
Motor Operator R
Disconnect Switch
(Drawout Only} ?
KX By Mg Terminalsiock.
18 17 33 35 36 B
R il G B B
E H R L L
D T N U K
J1 [ 1 2—[ 3 l J2 lﬁ 1 L 2 l 3
P1l 1 [ 2 1 3 ‘ P2 1 ‘ 2 3
R
E
b B
Motor L L
Cut-off Switch K
{shown in Remote Close
breaker Accessory
charged {Solenoid)
position)
Remote Charged Q
Indication Switch
{shown in
charged position} \
Ac or dc power wiring diagram, remote operation @
Shunt Trip
The shunt trip accessory is an electronic bl igh pro-
vides remote control capability to open thefeircit breaker.
Breaker opening time is 50 millisecon activated, the
shunt trip module sends a signal to thefgip uriyto open the
breaker. This allows the trip unit to rd lay, distin-
guish and communicate {in MicroVegsaTrigPM™ trip units| Shunt trip module
that the opening event was init shunt trip device.
The shunt trip is continuously d requires no cut-off
switch. When energize supplies +24 Vdc Table 26.1
. . g Shunt Trip Module
power to the trip unit e display.
Catalog Voltage Maximum | Peak Inrush Nominal
. . . Number Rating Operating Current Input
Shunt trip modules @ e in a wide range of voltages (50-60 Hz) Voltage | (ACAmps) Current
{from 24 to 250 Vdc, an 0 240 Vacl. They meet UL re- {Volts) (AC RMS mA)
1 1 0, 0,
gwrements for Qperc;}'qor; at55% pf Lclltid acor 7.5hA: c|>f rated SPSTO12 12 vde 132 30 200
c voltage, making tt evice suitable or use with Class 1 pr— 24 Voc/de . s 140
ground-faultqgrotective devices. Shunt trip modules are also S
available f@r 48Q Vac and 600 Vac control power. A 50 VA SPST048 48 Vac/dc >3 15 110
control sformer, which mounts externally from SPST120 | 120Vac/125 Vdc 132 15 85
equired and supplied with these accessories. SPST208 208 Vac 228 15 50
mers provide an output of 120 Vac, 50/60 SPST240 | 240Vac/250Vdc | 264 15 40
ppllgd shunt trip { with or wrthout lockout). (See PST 480 480 Vac =28 30 pe
rawing in the Physical Data section.)
SPST 600 600 Vac 660 30 65
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Shunt Trip With Lockout

The shunt trip with lockout is similar to the regular shunt trip.
When energized, the shunt trip with lockout module sends a
signal to the trip unit to open the breaker. In addition, when
continuously energized with the breaker open, a plunger in
the module acts upon the mechanism, blocking manual and
electric closing by preventing mechanism spring discharge.
To close the breaker, de-energize the module for 250 ms. Be-
cause the breaker movable contacts are restrained and can-
not momentarily touch the stationary contacts, the mecha-
nism remains “kiss-free”. This feature is especially important
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 (AC Amps) {AC RMS mA)
(Volts)
SPSTLO12 12 Vdc 14 19 300
SPSTLO24 24 Vac/dc 26 15 300
SPSTLO48 48Vac/dc 53 7.5 200
SPSTL120 120Vac/125 132 3 80
Vdc
SPSTL208 208Vac 228 19 60
SPSTL240 | 240 Vac/250 264 15
Vdc
SPSTL480 480 Vac 528 3
SPSTL600 600Vac 660 3

Bell Alarm (Alarm Only)

The bell alarm module is used to signal break@r “tripged” sta-
tus to other accessories [e.g. external alarm day ndicat-
ing lights, relays, or logic circuits) for remote indication and
interlocking functions. The switch is configurable by means
of rear-mounted DIP switches on the MicroVéPsaTrip Plus™
and PM™ trip units. The bell alar be made to oper-

ate in response to an overcugient@i g ground fault) or
protective relay trip and/or a shugt tagfperation, and/or
operation of the undervolt led@ye module. It is not actu-

ated as a result of normal Bre, N/OFF" operation. For
the Power+™ trip unit, tg b m operates only when an
overcurrent (including gro ault) trip occurs.

Isual, mechanical pop-out target
ougthe face of the circuit breaker door
ell alarm may be reset manually by
anical target, or automatically by clos-

This module provj
which protrude
when it oper T

Bell alarm
Table 27.2
Bell Alarm Module
Catalog Number AC Ratings DC Ratings
SPBAA240 6 A@ 240 Vac 0.5A@ 125 Vdc
0.25 A@ 250 Vdc
sPBAAG0OD 6A @ 600 Vac 0.5A @ 125 Vdc
0.25A @ 250 Vdc

® 600 Vac module not UL listed
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Bell Alarm With Lockout

The bell alarm with lockout module combines both the bell
alarm and a manual lockout function. The bell alarm switch
operates identically to the standard bell alarm module,
except that the mechanical pop-out target must be manually
reset before the breaker can be closed.

Operation of the bell alarm with lockout module can be in-
dependently set by means of setting the DIP switches at the
rear of the MicroVersaTrip Plus™ and PM™ trip units. For the
Power+™ trip unit, the bell alarm with lockout module oper-
ates only when an overcurrent {including ground fault) trip
occurs. Current ratings of the single SPDT switch are identical
to the bell alarm module.

SATsng
BA2sIg

Bell alarm with mechanical reset lockout

Table 28.1
Bell Alarm with Lockout Module
Catalog Number AC Ratings DC Ratiggs
SPBAL240 6 A@ 240 Vac 05A@ 125
0.25 A@ Oyl
sPBALE00D 6A @ 600 Vac 05A@ &
0.25 250\/d

® 600 Vac module not UL listed .

Undervoltage Release Module \
' ule'used to
& ltage drops

The undervoltage release is an electr
open the circuit breaker when the mo

below 35-60% of itsrated value. T d tage release

“resets” when the monitored voltad@.is refestablished allow-
3 ng voltage of the

UVR is 60-85% of its rated volt@iggl.

ing the circuit breaker to reclosg

An undervoltage release trip operation is produced D
Power+, MicroVersaTrip Plus or MicroVersaTrip PM @ in
response to a signal from the undervoltage release e.
This allows the trip unit to record, display, distinguish and
communicate {in MicroVersaTrip PM trip units) thatthe break-
er opening event was due to undervoltage release.”Opera-
tion of the undervoltage release modu event breaker
contact closure, i.e. “kiss-free” opefgti hgh energized,
the undervoltage release supplies + wer to the Mi-
croVersaTrip Plus and PM trip un oWer the display.

The undervoltage release mo

of control and power systeg vol
to 600 Vac. Undervolta
Vac and 600 Vac con
control power transfor

ailable in a wide range
sranging from 12 Vdc
odules used with 480
r are supplied with a 50 VA
which mounts externally from the

breaker. These tr ef$ provide an output of 120 Vac,
50/60 Hz, t ules. {See outline drawings in Physi-
cal Data Sec

lease Module

Voltage Ratings Peak Inrush Nominal

Current Current Input

(50-60 Hz) {Amps) {mA)
12 Vdc 16 200
24 Vdc 15 140
SPUV048DC 48 Vdc 75 70
SPUV125DC 125Vdc 3 30
SPUV250DC 250Vdc 15 15
SPUVO024AC 24 Vac 15 370
SPUVO48AC 48 Vac 75 210
SPUV120AC 120 Vac 3 80
SPUV208AC 208 Vac 1.9 60
SPUV240AC 240 Vac 1.5 45
SPUV480AC 480 Vac 2 50
SPUV600AC 600 Vac 2 60

Time Delay Module for UVR

The time delay module prevents nuisance tripping due to
momentary loss of voltage. Cat. No. 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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Auxiliary Switch

An auxiliary switch signals the circuit breaker’s primary con-
tact position (i.e. OPEN or CLOSED) to other devices, such as
indicating lights, relays or logic circuits. This enables the user
to provide remote indication, interlocking or control opera-
tions as a function of breaker primary contact position. The
auxiliary switch operation is independent of the method by
which the breaker is opened or closed. The auxiliary switch
does not distinguish between a “tripped” or “open” condi-
tion. The auxiliary switch contacts follow the main breaker
contacts on opening and precede them on closing.

Auxiliary switch modules are available with 4, 8 C
{SPDT) switches for control power duty ac/dcr
ordered for field installation, an auxiliary swi

comes pre-wired to itsown terminal hoard{whi

Auxiliary switch with pre-wired secondary terminals (Dr

shown)
\N
i en

e
ic mounts
with one screw to the left side of the br condary
terminals are dedicated, so there is &on in wiring to
a 4, 8, or 12-switch module. A se ccessory for draw-
out breakers come pre-wired to t condary disconnect.

O

Table 29.1
Auxiliary Switch

Catalog Number® AC DbC
Ratings Ratings

SPAS240AB4 6A@240 Vac 0.5A@ 125 Vdc
SPAS240AB4D and120 Vac 0.25 @ 250 Vdc
SPAS240AB8 6A@ 240 Vac 0SA@ 125 Vdc
SPAS240AB8D and 120 Vac 0.25 @ 250 Vdc
SPAS240AB12 12 6A@240 Vac 0 SA@ 125 Vdc
SPAS240AB12D P and 120 Vac 0.25 @ 250 Vdc
4 6A@600 Vac 0 SA@ 12S Vdc
@ 0.25 @ 250 Vdc
8 6A@600 Vac 0 SA@ 125 Vdc
80@ 0.25 @ 250 Vdc

uffix for drawout breaker accessory.
ac Modules not UL Listed

Limited Access "Pushbutton Cover”

This accessory limits access to “ON/OFF” contfol of @breaker
to authorized personnel. The pushbutton coveRgccessory
consists of transparent hinged covers that can be individu-
ally sealed to the limited access assembly. Both the “ON” and
"OFF" button covers can be pilot drilled to allo use of a 1/8”
rod to operate either one or both buttons. The catalog
number of this accessory is: 3PPB

pnited access pushbutton cover assembly

chanical Operations Counter

e mechanical operations counter is mounted behind the
front cover of the breaker; and it is viewable through a rect-
angular 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 MicroVersaTrip Plus™ and
MicroVersaTrip PM™ trip unit memory, a complete history
of breaker operations is available to the user. The catalog
number of this accessory is : SPCOUNTER.

Mechanical operations counter
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Padlock Device (Standard) Table 30.1 »

Padlocking devices are standard on all Power Break® |l Cir- Key Interlock Provisions

cuit breakers. When the breaker is in the open position, and Catalog Number of Kirk Key lock Sup t.
the padlock device israised at least %, the breaker cannot Number Locks Cat. Number Number
be closed mechanically or electrically. The device accepts SPK4 1 | KFN00001-O@ | 5105827Y

up to three padlocks with 1/4” to 3/8” diameter shanks. The SPK4 2 KFN00002-@ suﬁszav
padlock device meets the EUSERC requirement for SPK4 3 KFNOQRD3 Sy 51058297
padlocking. SPK4 4 W 5105827-4Y

@ Final digit may be 0, 1, 2, or 3 dependi n&@ber of key removal
positions.

Door Interlock
The door interlock providéSygteriB€king of the circuit breaker
compartment’s hinge at the breaker must be in
the “OFF” position b oor can be opened. The door
interlock is defeatghle a smalltoolto allow authorized
access. The catalbg ‘ pber of the door interlock is: SPDIL.

e th

Integral padlock device

Key Interlock Provisions

The key interlock provision enables the user to mount
one-to four-cylinder, narrow-faced, Kirk-type FN cus
supplied lock on the face of the breaker. The key interlo
provision works in conjunction with the padlock devj
key interlock extends a lever through the padlock dévi
when the key is turned to the key removal or bg
position.

h

Doorinterlock

talled on front of the breaker
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Neutral Current Sensors

When the ground-fault option is selected in a trip unit, and
a single phase 3-wire or a 3 phase four-wire power system
le.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 circuit.

Neutral current sensor

Table31.1
Neutral Current Sensors®
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
600/3009
800 800/400
1600 800/4009
1000 1000/500
1200/6009
1600 1600/1000
2000 2000 2000/1200
3000 800/400%
1000 10Q9/500
1200
1600#100 TSVG816A
2000 00 TSVG820A
2500 0/ TSVG825A
3000 ] 0 TSVG830A
4000 4000 4 /3000 TSVG940A

g) to circuit breaker sensor rating.
otection schemes. rating does not

® Match neutral current sensor rati
@ For use with multiple-source gro
match MicroVersaTrip® nit

Additional Accessories - Statio
Breakers General Purpose,

Wall Enclosures

General Purpose, NEMA 1 enclosures are available for Power
Break® Il breakers with neutrals for 800-200@amps. These
units are UL Listed for service entrg@ge use for single phase
three-wire, or 3-phase four-wire stems through 600
Vac. Enclosures are provided Wygh Br r mounting studs
and lugs. Enclosures, break utrals are ordered and
shipped separately, unass hese units are suitable
for use in 65 kA {max.) rigs Sy, trical systems.

Table 31.2
Enclosures And Field Ipsitall rals

Frame Size Field Installed Neutral
Catalog Number
800 A TNT800
1600 A TNT1600
2000A TNT2000
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Lug Adapter Kits T-Studs

Pre-mount to bus structure allowing cabling or bussingto be  T-Studs mount directly to the breaker, and can be r@tate
completed prior to breaker mounting. Accept either lugs or for either vertical or horizontal busbar connection. C g
crimp-type connector terminals. Catalog includes adapter numbers cover one stud. Both copper and aluminum T-studs
and hardware for either a three-pole line-side, or a three- are tin-plated. S

pole load-side connection. (Lugs not included)

o

Table 32.1
Lug Adapter Kits
Circuit Breaker Suitable For Use Catalog
Frame Size (Amps) With up to: Number
3 TPLUG108 Lugs or
800 3 Crimp Lugs@ Per Pole TPLUAOB
6 TPLUG108 Lugs or @
1600 6 Crimp Lugs(D Per Pole TPLUGAL6
6 TPLUG108 Lugs or 1)
2000 6 Crimp Lugs® Per Pole SPLUGAZ0
® Anderson VCEL-075-12H1 or equivalent.
@ T-Studs - SP20FCA - included with adapter. 800- amp, Cat¥ A and 1600 - ZOOO—omp, Cat. No.
SP20FCAyalumin tuds
Catalog Number
Max. Rating For Front For Back
(Amps) Connected Breaker | Connected Breaker
SPOSFCA®
Q = sposFcc® -
SP20FCA®
\ 2000 1600-2000 <p20FCCO -
2500 2000 SPS20FCAQ sPs20BCAQ®@
2500 SPS25FCC® SPS25BCCO®
3000 3000 SPS30FCC® ®®
& 4000 4000 SPS4OFCC® -
\ 4000 SPS4OLFCCO®@ -
® Aluminum

@ Six T-studs supplied ot nachargewhen ordered with breaker.

@ Copper

® Supplied with integral T-Stud.

@ Extra long stud. Alternate with SPS40FCC far ease of installation.



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 time. The interlock
permits both breakers to be in the “OFF” position or open
position while allowing either or both to be charged.

Table 33.1
Mechanical Interlocks

Maximum Current Envelope Catalog Number

Size Rating (Amps)

2000 SPWB20
3000 SPWB30
4000 SPWB40

Lug Kits

Lug kits accept copper and aluminum wire and are suitable
for direct mounting to the breaker, except in the case of
TSLUG kits, T-studs must also be used.

Table33.2
Lug Kits
Circuit Max Catalog Lugs Max. Wire
Breaker Rating Number Per | Cables Range
Frame Size {Amps) Kit Per {Footno
{Amps) Pole
400 TPLUG106 1 1 ©)
600 TPLUG206 1 2
800
800 TPLUG308 1 3
800 TPLUG108® 1
TPLUG408 1 ®
1600 1600
TPLUG108® 1 @
2000 2000 TPLUGL08D |4 ®
TSLUGO8 ®
®
®
30009
®
®
®
4000 ®

® 300-750 kemil Cu/ A
@® #3/0 AWG - 800 kemil
® 500-800 Kemil Cu/Al.
® 3/0- 800 kemil Cu/Al.
@ For back connected ‘OOA: T-Stud integral with breaker.

Additional Accessories - Draw

Breakers Substructures

Substructures are available for both standard a i-Break®
Power Break® Il breakers. Holes are provided for bolting on
a shelf or supports. Holes are also provided igthe primary
stabs for bolting to busbars or terggipal lugs. A special speed
wrench-style racking tool is provi@e acking a breaker in
and out of the substructure.

Table 33.3
Substructures
Circuit Breaker reak Hi-Break
Frame Size (Amps) Number Catalog Number
800 SDOS08 SPHDOS08
1600 SPSDOS16 SPHDOS16
2000 SPSD0OS20 SPHDOS20
250 SPSDOS25 SPHDOS25
SPSDOS30 SPHDOS30
4900 SPSDOS40 SPHDOS40
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Secondary Disconnects

Control wiring is connected through drawout secondary
disconnects in the “TEST” and "CONNECTED" positions only.
Up to 72 control circuits are possible through (36) position
plug-style secondary disconnect blocks factory mounted to
each side of drawout breakers. One substructure disconnect
{SPDOSD36S) must be ordered for each breaker. An additional
block is required for auxiliary switches.

Table 34.1
Secondary Disconnects
Catalog Number Location
SPDOSD36S Substructure®
SPDOSD368 Breaker®

® 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 unintentional contact with potentially live
primary disconnect stabs when a breaker is racked out of an
energized switchboard compartment.

Table 34.2
Shutters
Frame Size Catalog Number
800-2000A SPDSS20
3000A SPDSS30
4000A SPDSS49

Racking Padlock

The catalog number TDOPC racking padlock pr
means for the user to prevent racking tookeng

thereby preventing movement of the brea \

Disconnected, Test and Connected positi

By-Pass Switch

L

Provides control circuit continuity ofldowrstream signal-

ing when drawout is engaged. T
an interlocking means to ensu
cannot be energized unti

fully engaged. The swj
ary frame, and the
are rated at 10A at
250vdc.

S an be used as
mote close solenoids
ot breaker primaries are
mounts on the station-
carriage. Switch contacts

c, 0.48A at 125Vdc and 0.25A at

Table 34.3
By-Pass Switch @
Catal umber Number of Switch Elements
L 2 NO/2 NC
P4aL 4 NO/4 NC
TDOBP6L 6 NO/6 NC

Racking Tool O

The racking tool is a drive wrench with a square 1/2’@
that engages the racking mechanism of the drawou
breaker. The catalog number is TDORT. Note that one racking

tool is supplied with each group of five drawout br@kers at
no charge.

Mechanical Interlocks for Dra @ers
Mechanical interlocks for drawoutkre s provide the
same function as those for statigha ers, except they
are used with two drawout brgaRe unted on a common
t

compartment centerline, in eit ame vertical section
or adjacent vertical sectio '

Table 34.4
Mechanical Interlocks

Catalog Number

SPDOWB20

SPDOWB40

BOLB) provides a means of safely lifting a
it breaker. A chain hook should be attached to

n Switch
ProVides positive indication when the drawout breaker or
switch primary contact fingers have been fully disengaged
from the main bus connections. Switch contacts change
state only after the primary fingers are fully disconnected
when the breaker is being moved from the CONNECTED posi-
tion through the TEST position and into the DISCONNECTED
position.

May be used as part of a safety interlocking system in addi-
tion to the visual indicator on the drawout substructure. The
Position Switch accessory does not indicate either the TEST
or CONNECTED position. The switch assembly mounts on the
stationary frame and the actuator mounts to the carriage.
Switch contacts are rated at 10A at 600Vac, 0.75A at 125Vdc,
and 0.25A at 250Vdc.

Number of Switch Product Number List Price
Elements
S NO/2NC SDOPS2L $177.00
4NO/4NC SDOPS4L $256.00
6 NO/6NC SDOPS6L $336.00




Catalog Numbers

This section contains the nomenclature system for Power Break® Il circuit breakers, Power+™, MicroVersaTrip P,

MicroVersaTrip PM™ trip units and the interchangeable rating plugs.

Power Break® Il Circuit Breaker Catalog Numbers
s S D 08

2

*

Power Break Il breaker type

Current interrupting capacity

S = Standard break
H= HiBreok® breaker

Construction

D = Drawout
F = Stationary, front connected
B = Back connected, 2500-3000A only

Frame rating

08 =800A 25 = 2500A
16 = 1600A 30 =3000A
20 = 2000A 40 = 4000A

Accessory Catalog Numbers

Power Break il breaker

Device type

AS = Auxiliary switch*

BAA = Bell alarm, alarm only*

BAL = Bell alarm with lockout*

COUNTER = Mechanical counter*

DIL = Defeatable door interlock

DOSD = Drawout secondary disconnects®
DOWB = Drawout mechanical interlock
DSS = Substructure shutter kit*

T

02 H
T { Auxiliary function
H = High-range igta ou§lcurrent sonsors
Blank = Standard ¢ nt ors
Current sens
02 = 200A = 2000A
04 = 40 25 = 2500A
08 =800 30 = 3000A
10 40 = 4000A
1 600

it type and rating

hanced MicroVersaTrip Plus and
icroVersaTrip PM trip unit;

= Power+ trip unit

B2/D2 = 2000A maximum

B3/D3 = 2500, 3000A

B4/D4 = 4000A

?

Extender

R = Field installable kit
Blank = Factory installed

Auxiliary switch extender

AB4 = Auxiliary switch, type AB with 4 elements
AB8 = Auxiliary switch, type AB with 8 elements
AB12 = Auxiliary switch, tdype AB with 12 elements
(Add suffix "D” for Drawout construction

Voltage, unless otherwise stated

E = Electric operator*

HDOS = Hi-Break rated drawout sustfucture:
K4 = Kirk Key lock {4 maximum]*
PBCOVER = Pushbutton cover*
RCS = Remote close solenoi
SDOS = Standard rated dra

ST = Shunt trip*

structure*

W8 = Walking b
08 =800A T-stud
20 = 1600 thru 2000A T-Stud

S20 = 2000A T-stud (3000A frame)
S25 = 2500A T-stup

S30 = 30Q0A T-stud
S40 T-stud
RAILS t
adapter kit
nclosure

evice Cat. No. requires an extender "R” for field installable kit version only.

012 =12 Vdc

024 =24 Vdc

048 = 48 Vdc

120/125 = 120 Vac or 125 Vac
240/250 = 240 Vac and 250 Vac

250 = 250 Vdc
480 =480 Vac
600 = 600 Vac
08 = 800A 25 = 2500A
16 = 1600A 30 = 3000A
20 = 2000A 40 = 4000A

BCA = Back connected aluminum

BCC =Back connected copper

FCA = Front connected aluminum terminal T-stud
LFCC = Front connected copper, long stud

368 = 36 secondary disconnects, breaker

36C = 36 secondary desconnects, substructure

@ High-range instantaneous sensors only available on
MicroVersaTrip Plus and MicroVersaTrip PM units. For
availability of Power+ Tip Untis, contact your ED&C sales
engineer.
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Power+™ Trip Unit Catalog Numbers

D2 20 LSI T1 R

Trip unit type and rating

D2 = Power Breck® It Power+ Trip Unit:
2000 A sensor maximum

D3 = Power Break Il Power+ Trip Unti:
3000 A sensor maximum

D4 = Power Break Il Power+ Trip Unit:
4000 A sensor maximum

Sensor rating

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

Rating Plug Catalog Numbers

TR 10 C

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

All Power+, MicroVersaTrip Plus™

and MicroVersaTrip PM™ rating plugs

Current sensor rating
2 = 200A
4 = 400A .\O

8 = 800A

10 = 1000A
16 = 1600A
20 = 2000A
25 = 2500A
30 = 3000A

40 = 4000A
Trip unit type

=

i

—_

|

Replacement or new

O

L 4

R= Replacement trip unit
(Blank) = New

Trip unit options 5
T1 =Target Mo itho
ground fault ta

T2 =Target ul

ground fault ta
Blank = N Module

ndme and instantaneous

Au ry fuR@tions
S -time, short-time, instantaneous

Ground Fault Function

Blank = No ground fault
GF = Ground fault

Rating plug ampere rating

C = Power+ trip unit ray p\

Target Module Catalog Numbers

TARGETOO= Blgnk insertr Target Module
TARGETO1= Target Module without ground fault target
TARGET02= odule with ground fault target

100 = 100A 800 = 800A

150 = 150A 1000 = 1000A
200 = 200A 1100 = 1100A
225=225A 1200=1200A
250 = 250A 1500 = 1500A
300 = 300A 1600 = 1600A
400 = 400A 2000 = 2000A
450 = 450A 2500 = 2500A
500 = 500A 3000 = 3000A
600 = 600A 3600 = 3600A
700 = 700A 4000 = 4000A



Catalog Numbers

MicroVersaTrip Plus™ and MicroVersaTrip PM™ Trip Unit Catalog Numbers O
B2 20 LS| Gzl PM R
Trip unit type and rating T —l T T Replacement or new
B2 = Power Break® Il Enhanced MicroVersaTrip | R = Replacement trip unit @
Plus or PM Trip Unit: 2000A sensor maximum (Blank) = New
B3 = Power Break Il Enhanced MicroVersaTrip
Plus or PM Trip Unit: 3000A sensor maximum Trip unit optio
B4 = Power Breok'll Enhonced MicroVersa Tr}p Options for Mi ip PM trip units only.
Plus or PM Trip Unit: 4000A sensor maximum Must select
) P = Protectiv nd communications
Sensor rating mmunications

02 = 200A i lays, metering,

04 = 400A i@t

08 = 800A (Bl@hk icroVersaTrip Plus trip unit
10 =1000A

16 = 1600A uridfault funcitions

LI = Long time and instantaneous gound fault and short-time selective interlock
LSI = Long-time, Short-time, instantaneous (Blank) = None

LSH = Long-time, Short-time, high range instantane @
Rating Plug Catalog Numbers \Z
(DR 10 B 800
Device Type ]
TR = Trip unit rating plug S Rating plug ampere rating
\ 100 = 100A 1000 = 1000A

20 =2000A ound fault
25 = 2500A Ground fault defeatable {not UL listed)
30=3000A 21 = Ground fault; ground fault only zone
40 = 4000A selective interlock

. . GZ2 = ground fault and short-time selective interlock
Auxiliary functions é GDZ2 = Ground fault defeatable (not UL listed):

All MicroversaTrip Plus

and MicroVersaTrip PM rating plus 150 = 150A 1200 = 1200A

200 = 200A 1500 = 1500A

Current sensor rating 225=225A 1600 = 1600A
300 = 300A 2000 = 2000A

02 = 200A

04 = 400A 400 = 400A 2500 = 2500A

08 = 800A 500 = 500A 3000 = 3000A
. 600 = 600A 3600 = 3600A

10 = 1000A
700 =700A 4000 = 4000A

16 = 1600A @
20 = 2000A 800 = 800A
25 = 2500A

30 = 3000A Trip unit type

40 = 4000A B = All Enhanced MicroVersaTrip
Plus & MicroVersaTrip PM
trip unit rating plugs

L 4
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Standards And Testing load {mechanical) on-off operations per Table QQ
no

Power Break® II circuit breakers are UL Listed in accordance ground-fault fuse described in item 2 above m

with Standard UL 489. This standard requires the breaker to rupture.

meet or exceed endurance and interrupting criteria. Power o )

Break Il breakers are designed and tested to exceed these The rate of operation is one per minute exceptghe 3000

requirements. and 4000A electrical test may be in ggoups of five with a
delay in between after conducting 10 operations

UL 489 requirements for endurance capability without cur- at one per minute.

rent {mechanical endurance) vary with frame ratings. For S—

example, for an 800-amp frame, the UL requirement is 3000
operations; and for a 4000-amp frame, only 1100 opera- Frome numb I C of Operation
tions. All Power Break Il breakers are designed to exceed this Size (Amps) . .
requirement by meeting a minimum of 10,000 mechanical With Current S Witlplit Current Total

operations. 800 500 3000 3500
1600 50 2000 2500
UL Test Procedures 2000 2000 2500

Number of Endurance Test Cycles

Extracted from UL Standard 489, current edition. 2500 2000 2500
L . . . 1100

The following information briefly describes the types of tests 1500

Power Break Il insulated case circuit breakers, rated 800 1100 1500

through 4000 amperes, must successfully pass. % calibration test

ing ability (short-circuit) for devices rated 600
(all Power Break Il breakers): Each pole of the 3-pole
ust complete an “opening” operation (O} and a

e-open” operation {COJ of short-circuit current

ngle-phase) in Table 38.2 at rated voltage. An “O” and
“CO" operation using all three poles{“"common” 3-phase
tests) is also required on the same device used for previ-
ous the tests in items 1-6.
Short-circuit test are acceptable if:
a) there is no electrical or mechanical breakdown;
b) the ground fuse has not opened;
{make and break), but may be done inﬁ u Z)) tEe cqnductqr insqlotir?n iT notddomio.ged; q
operations with 15-minute delay bet &Jps. there ns‘contlnwty in the closed position at rate
voltage; and,
Overload test is conducted in m&&:ure rep- e) a cotton pad covefing any vent openingsinthe
. e i . enclosure has notignited.

resenting the minimum size en r hich the
breaker is suitable. No electric@lor m®chanical break-

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 trip within 2 hours.

2. Overload: 50 operations making and breaking six tj
rated current at rated minimum voltage, 0.45-0.5
power factor for 800 and 1600A frame sizes; 200
2500A frames, 25 operations at six time rated ¢
and, 3000 and 4000A frames, 3 operations at s ti
rated current plus 25 operations at two time
rent. Tests are conducted at one operationgper

Short-circuit test are conducted with rated cable sizes (or bus
for 1600A and larger breakers) using a maximum of four feet
on the line side and a maximum of 10 inches on load side for
3-pole tests and four feet on load side for single-pole tests.

from the metal enclosure ine lead least likely to
arc to the enclosure,

4, Temperature Tgst: T, breaker after overload Table 38.2
is outfitted with inj@um of rated copper cable short-Circuit Levels
per pole, line and lo . d, .Ond rated current is passed Frame Size Power 3-Pole Circuit Breaker -Available
through the breaker which is not in an enclosure. After (Amps) Factor, Lagging | Short-circuit Current Sym. Amp
temperatures haye stabilized, the temperature rise on 1-Pole, 1-Phase | 3-Pole. 3-Phase
the cables at the?onnection to the breaker wiring ter- 200 4550 8660 10000
mina t not exceed 50°C rise, (75°C total ina 25°C :
room t), and the breaker must not trip. Cables are 1600 25-30 14000 20000
si own in Table 43.1. When the copper bus bars 2000 15-20 14000® 25000
ed instead of cable for 1600-4000A breakers, they 2500 15-.20 200000 30000
d per Table 43.2. 3000 15-.20 25000 35000
rance: The breaker must complete an endurance 4000 15-20 30000 45000

test (1) making and breaking rated current at rated volt- — :
ge, .75-.80 lagging power factor and (2) additional no O Circuit power factor may be .25-30.
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8. Repeat 200% calibration test.

9. Dielectric voltage withstand: The tested breaker must
withstand applied voltage of twice rated plus 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) live parts and the metal enclosure.

Performance - High Available Fault Current
(Hi-Break® Power Break® 1) Circuit Breakers - The UL
Standard 489 specifies additional, optional requirements for
evaluation of breakers on faults higher than the “standard”
values shown in item 5.

Test sequence is as follows:

1. Calibration: 200% of rated current.

2. Interrupting capacity: Short-circuit test are conducted
to evaluate (1) maximum IC rating, (2) IC at maximum
voltage, and (3) IC at maximum kVA. If one or more tests
are covered by another, for example, if maximum kVA
occurs at maximum voltage test, they may be omitted.
An "O" operation and a "CO" operation is required for
each evaluation. Acceptable high available fault current
ratings are, in RMS symmetrical kilo amperes: 7.5, 10, 1
18, 22, 25, 30, 35, 42, 50, 65, 85, 100, 125,150, 200.

3. Trip-Out: Conducted at 250% of rated current.
must trip within same time limits as for 200%

4. Dielectric voltage withstand: Conducted atgwIC&fTted
{test) voltage. \
The preceding is an abbreviated descripti erdp the
section Standards and References for spe%dords

GE Testing .
GE has developed a quadlification test
MicroVersaTrip Plus™ and MicroVer r|
is in addition to the tests require
objective is to demonstrate perf C
severe operating conditions. EgSenti
internal qualification test are:

Qestvenﬁes that units are

sed to many extreme thermal
of ramping units from -20°C to

Power+™,
™ trip units that
dard UL 489. The
nd reliability under
mponents of the

GE Trip Unit Testl

f

cycle.
2. Storage Tendperature. This test ensures that units will
opefgte properly following exposure to extreme storage
ture for 72 hours. Units are stored in an un-

oWered state at -55°C and +85° for 72 hours and then

subfetted to functional testing to verify proper operation.
oltage Surge. This test ensures that the circuit breaker

IS not susceptible to direct and coupled surge voltages

on any primary line or any control input or output line.

The testis performed per the ANSI C37.90.1 Surge With-

stand Capability specification on all input Q

lines connected to the breaker. Both fast ffansidwt and
oscillatory surges are applied.

4. RF and EMI. These tests ensure that the breaker is not

susceptible to radiated electromagnetic fields. The testis
performed per the ANSI C37.90.2 Radiat® Field Immuni-

ty specification. The breaker i cted to a modulated
field of 30-50V/m from z with the field
polarization applied verf& orizontally.
5. Walkie-Talkie Immuni aker is subjected to

stondord types of ind y kie-talkies to ensure that
or improper operation

breaker will nce trip when exposed to a high in-
ductive loa gyl voltage tester across the energized
phase i

7. Humidi ber of units are exposed to high-humid-

ts of 95% relative humidity for a period of

simulate severe environmental conditions.

midity Endurance. LCD display modules are

ed to +80°C, 85% relative humidity for a minimum

0 hours to ensure that the LCD seal and polar-
izel's can withstand severe environments for prolonged

eriods of time.

POWER LEADER™ Systems Tests. Tests are performed
to prove that the trip units can be integrated into existing
POWER LEADER networks. A large number of trip units
are configured into a large network of various POWER
LEADER devices to ensure that they can communicate
when subjected to large network conditions. Many types
of systems tests are performed including: communica-
tion over long distances, multiple simultaneous 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 MIL-STD-810E, Method 510.3, Proc. I.

11. SaltSpray. Units are subjected to severe salt spray and
salt fog environments per ASTM B117.

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

GE Breaker Testing

UL Vibration Testing:

GE Power Break Il circuit breakers have been investigated in
accordance with UL 489 Supplement SB and vibration tested
in accordance with Supplement SB, Section SB2. This quali-
fies them as UL listed Naval circuit breakers intended for use
aboard non-combatant and auxiliary naval ships over

19.8 meters (65 feet) in length. Circuit breakers complying
with these requirements shall be marked “Naval”.

39



Application

Test breakers were subjected to a resonance frequency
search from 4 to 33 Hz, 2 hr. dwell at resonance, and a 2%
hr. variable frequency test in each of three rectilinear axes.
Tests were performed with the circuit breaker “closed” and
also “open.” Vibration input during testing is described by the
graph below. Resonance G-forces during testing exceeded
3Gs. Circuit breaker contacts were monitored during testing
to verify that contacts did not open when the circuit breaker
was “closed” and did not close whenthe circuit breaker was
“open”.

1.400
1.200
1.000

G force

9 11 13 1517 19 21 23 25 27 29 31 33
Frequency (Hz)

UL489 SB vibration

4G Vibration: In addition, 800-2000A Stationary mounted
Power Break® |l circuit breakers have been tested to with-
stand 4G vibration.

Sine Sweep Vibration: Sinusoidal log sweep vibration in ea
of 3 rectilinear axes with peak acceleration of 4 Gfrom 1
to 500 Hz, followed by 30 minute resonance dwell at th
most severe frequencies in each axis.

Random Vibration: Random vibration from 2 Hz to 600\
was run to the acceleration density shown below.

y

{G%/cps)

Acceleration densit
o o9 o

o o o o O
oo WS

cific enclosure. Power BredW|l circuit breakers are designed
for intentional time delay under short-circuit conditions as
described by IEC947-&use category B. In addition, Power
Break Il circubreakers are suitable for use in phase-earthed
systems tested in individual pole short circuits. All
Power ting is performed in open air. During short-
rance under load testing the circuit breakers
ded by a perforated metal screen. The screen is
ed’over the top of the breaker and located 4.5 inches
e arc chamber vents. The screen also covers a sur-
located one inch away from the bottom and sides.

The metallic screen is made of 16-gauge steel with O

diameter holes punched on a %" stagger creating @
metal-to-air ratio. During these tests, a 50 amp OPT is
used to connect the screen to the test supply neutral. Power
Break Il circuit breakers are short-circuit tested in both the
line top and line bottom configuration mgking them suitable
for “reverse feed” applications. The confor ce to IEC 947-
2 consists of the following test se all §f which have
been third-party witnessed by UL:

|. General Performance Chartgq

istics:
tripping characteristics are
and overload conditions to

1. Tripping Limits and act
Power Break Il circi

verified under sh

uit breakers are dielectric tested
circuit and the control circuits to with-
an Its for 1 minute without breaking down.
Operation and Operational
rfo ce Capability:
er Break Il circuit breakers are endurance tested
107000 operations without maintenance. 500 opera-
s are performed under full load at rated voltage and
e remainder are performed under no-load conditions
with a minimum 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 allowable
thermalrise limits are not exceeded. In addition to circuit
breaker endurance, drawout breakers are racked in and
out of their substructure 100 times.
4. Verification of Dielectric Withstand:
Following the endurance test, the circuit breaker’s main
circuit is verified to withstand a voltage equal to twice its
rated insulation voltage for 1 minute.
5. Verification of Temperature Rise:
Following the dielectric verification, a temperature-rise
testis made at the rated current at any convenient
voltage. The breaker is connected in open air 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
hung vertically, painted flat black and spaced 0.25"
apart. The main terminals are verified to not rise more
than 80°C above ambient. The operating handle and
push-to-close button are verified torise no more than 35
and 50°C respectively. Other areas are also verified.
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Il. Rated Service Short-Circuit Breaking Capacity (lcs)

1.

IV. Rated Short-Time Withstand Curren

Rated Service Short-Circuit Breaking Capacity:

Power Break® || circuit breakers are tested to complete 1.

a series of short-circuit interruptions with a 3-minute
rest period between interruptions. The breakers must
complete an “open” operations followed by a “close-
open” operation and another “close-open” operation.

The circuit breakers are tested with an open circuit 2.

voltage sufficient to enable a recovery voltage of the
rated voltage plus 5%. The 800-2000 amp Power Break ||
circuit breakers are tested in a 56,000 amps rms sym-
metrical, 50 Hz, 20% power factor short circuit. (See
Table 46.1)

Verification of Dielectric Withstand:

Following the short-circuit interruptions, the breaker’s
main circuit is verified to withstand a voltage equal to
twice its rated insulation voltage for 1 minute.
Verification of Temperature Rise:

Following the dielectric verification, a temperature-rise
testis made at the rated current and the main terminals
are monitored as previously described in Sequence | test
5.

Verification of Overload Release:

Following the temperature-rise verification, the circuit
breaker overload protection is verified by applying 145
of rated current through all three poles connectgf

series. The breaker must trip within triptime ¢ Q

Rated Ultimate Short-Circuit BreakingN
(Icu)

Verification of Overload Release:
Prior to short-circuit testing, the %'rcui brea
protection is verified by applying

within the trip time curve.
Rated Ultimate Short-Circuj
Power Break Il circuit bre
series of short-circuit inte

e breakers must com-

to enable a recovery voltage of
%. The 800 - 2000 amp Power
Break Il circ rs are tested in a 75,000 amp rms
symmetrical 50 M2 20% power factor short circuit.
Verification of Dielectric Withstand:
Following thgshort-circuit interruptions, the breaker’s
madcircuit is verified to withstand a voltage equal to
rated insulation voltage; however, not less than
r 1 minute.
ation of Overload Release:
ollowing the dielectric verification, the circuit breaker
erload protection is verified by applying 250% of rated
current through each pole individually. The breaker must

circuit volt
the rated

period between inter :
plete an “open” gper f@llowed by a “close-open” 6.
operation. Th & rs are tested with an open

trip within the trip time curve.
lcw)

Verification of Overload Release:
Prior to short-circuit testing, the circuit breaker overload
protection is verified by applying 200% offated current

through each pole individuall reaker must trip
within the trip time curv
Rated Short-Time WithsN nt:
Power Break Il Circuit s@re tested to carry a
short-time withstand qlr ith the overcurrent and
instantaneous overfyde ction defeated. For the
800-2000 amp Pgwer k Il circuit breakers, a short
circuit is calibr iver the equivalent 12T of a
metrical short circuit for 1 second
12T Also, the test circuit is calibrated to
nt of at least 84,000 amps during its
Since momentary contact separation can
is test, the test is made at rated voltage.
erformed at a frequency of 50 Hz with a plus
25% tolerance and a 25% power factor.
ification of Temperature Rise:
lloWing the short-time withstand, a temperature-rise

teStis made at the rated current and the main terminals

re monitored as previously described in Sequence | test
5.
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 Breck Il circuit breaker is tested in a 40,000
amp rms symmetrical, 50 Hz, 25 % short circuit.
Verification of Dielectric Withstand:
Following the short-circuit interruptions, the breaker’s
main circuit is verified to withstand a voltage equal to
twice its rated insulation voltage for 1 minute.
Verification of Overload Release:
Following the dielectric verification, the circuit breaker
overload protection is verified by applying 250% of rated
current through each pole individually. The breaker must
trip within the trip time curve.
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V. Individual Pole Short-Circuit Test Sequence (Isu)

1. Individual Pole Short-Circuit Breaking Capacity:
Power Break® || 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 individually. The circuit breakers
are tested with an open circuit voltage sufficient to en-
able a recovery voltage of the rated voltage plus 5%. The
800-2000 amp Power Break Il circuit breakers are tested
using two phases of a three-phase 25,000 amp rms
symmetrical, 50 Hz, 25% power factor short circuit.

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

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

Table 42.1
Test Tolerance: Unless Otherwise Specified
All Tests No Load, Normal Short Circ
Load or Over Load

Current +5%-0% - 35
Voltage +5%-0% — 250
Frequency - +5%(47.5-52.5Hz) | *5%(47
Power Factor — +0.05

Power Break® || -

-0.
O
100 % Rated Circuit Breaker: \

Power Breaker Il circuit breakers are is o carry 100%
of rating-plug nameplate current, ¢ ,when
installed in accordance with guideliffe prigted on the breaker,
and as detailed in the following Cur ing Factors por-

tion of this section. @
x
i rate@ to carry 100% of its name-

lodgBf time (up to 3 hours maxi-
ment, such as a switchboard.

Standard Rated De
A "Standard rated”
plate currentfor sh
mum) when enclosed i

The enclosed device has a Continuous rating of 80% of rating
according to current versions of the National Electric Code
(Article 220-10).

0 A stationary 80 %

Breakers with 100% rating are so marked on the fr O
the devices. This marking includes minimum enclo@‘,
minimum ventilation (if any}, minimum cable sizes a
perature ratings to be used. Current versions of the National

Electric Code permit such use in the exceptions toArticles
210-22(c} and 220-10 (b).

Factors Affecting the C

of Installed Devices

There are six application factorsifo yder in selecting cur-
rent rating on installed Power@re sulated case circuit
breakers. These are: 1) the gize e cable or bus used in
the line and load connectio e actual installed ambient
temperature, 3) the sy erating frequency, 4) the alti-
tude of the installatio the®ype of loading of the protected
circuit, and 6) the ety factor.

tings

tionship combines these six applica-

ctual load current, amps

ble of bus sizing factor
FAmbient temperature rating factor
@= 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 ability of the line and load cables or buses to act as heat
sinks. Standard UL 489 has assigned specific cable or bus
sizesforeach current rating. Generally, these assignments
are coordinated with specific conductor temperature ratings.
Increasing a conductor’s temperature rating decreases both
the cross-sectional area and its ability to conduct heat from
the circuit breaker. The chart below illustrates the effect of
changing cable areas on the current-carrying ability of the
circuit breaker.
Current rating
% of change
+50%
+25% |
0

e 1

-25% Rated 200% of rated
-50% conductor

conductor size
Effects of changing load and line conductor sizes

% Change in current carrying ability
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Table 43.1

Required Cable Size

Frame Sensor Rating or Rating Plug Cable Size and Quantity Cable p.
Rating (Amps) Rating (Amps) Rating Carrying 100%
9 P 9 P Copper Cables Aluminum Cables Cogtinuoﬁslg c) ?
Qty. Size (mcm) Qty. Size {mcm) @
200 1 3/0 1 250 75
800 400 1 600 2 250 75
600 2 350 2 500 75
800 2or3 600 or 300 3 400 75
800 3 300 3 4 75
1000 3 400 4 3 75
1600 1200 4 350 4 75
1600 5 400 5 90®
2000 2000 6 400 6 90®
2000 6 400 6 75
2500 2500 7 500 8 90®
3000 3000 8or9 400 or 500 90®
4000 4000 100or11 500 or 600 500 or 600 900

® 100% Continuous load requires use of 90°C cable sized to 75°C ampacity. Lugs must be marked CU9AL

Table 43.2

Required Bus Size - Bare Or Tinned Copper

Frame Rating

(Amps)

Bus Bars Per Terminal

Number

Size in (Inches)

1600

2000

2500

3000

4000

s~ BN NN

Table 43.3

Properties Of Conductors

or AL9 denoting suitability with 90°C cable,

Size Area Cir. Conc. Bare Area DC DC DC Equiv. ISO Metric
AWG/ Mills Lay Or Conductors Square Resistance* | Resistance* | Resistance* | Cross Sect. Cable Size
KCMIL Stranded Diameter Inches Bare Tinned Aluminum | Area AWG/ {mm)2

No. Wires Copper Copper KCMIL

3/0 167,800 19 0.470 0.173 0.0642 0.0668 0.105 85 95

250 250,000 0.575 0.260 0.0431 0.0449 0.0708 127 120

300 300,000 0.630 0.312 0.0308 0.0374 0.0590 152 150

350 0.681 0.364 0.0320 0.0333 0.0505 177 185

400 0.728 0.416 0.0270 0.0278 0.0442 202 —

500 500,000 0.813 0.519 0.0216 0.0222 0.0354 253 240

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

750 750,000 ? 61 0.998 0.782 0.0144 0.0148 0.0236 380 —

* Note; DC r&@Bistance values are shown in ohms per 1000 feet at 25°C {77°F).
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Table 44.1
Factor “A” - Cable Or Bus Size Multiplying Factor
Percentage of Rated Factor A
{Required) Cross-Sectional Area

(%)
50 1.40
60 1.25
70 115
80 1.07
90 1.02
100 1.00
125 0.99
150 0.97
200 0.97

Ambient Temperature

Ambient temperatures have an even wider effect on the
rating of the breaker-cable system. While the internal sens-
ing and tripping circuitry with the Power+™, MicroVersa-
Trip Plus™ and MicroVersaTrip PM™ trip units are ambient
insensitive, high-ambient temperatures may cause internal
components to exceed their operating temperature limits.
Low temperatures substantially increase the current-carry-
ing capabilities of the breaker-cable system until other limit-
ing factors occur (e.g., lubrication problems or mechanica
binding of internal parts due to differential contraction),
ambient temperature of a Power Break® Il breaker sho

be less than -20°C nor exceed +70°C.

Cable with insulation ratings above 75°C may be ug€
providing it is sized to 75°C, per the NEC, or other ap
codes.

4
The term “ambient” temperature always r tem-
perature of the air immediately surroundiglg thereaker and
notthe temperature of the air outsi e ker's enclo-
sure. Room or outside air temperat stablish the
thermal floor to which all other he@o ded.
To convert breaker ambient fg ambient, it is nec-
essary to know the tem t Isgywithin the equipment
housing the breaker. & re rise is a function of
several variables, ingfudin@ hea®hg caused by other equip-
ment, ventilation, s eatigl factors relating to group

mounting and the free e area of the breaker’s enclo-
sure.

Once the deyice's anfBient temperature is determined, select
Factor B fro

Table 44.2 g
Factor “B” - Ambient Temperature Rating Factor
Ambient Temperature Maximum Wire Fact
°ct Insulating Rating °C?
25 75 bOO
40
50
60
70

r period outside the break-
able (wire) must be based
t National Electrical Code.

Notes: 1) Average air temperature over
er’'s insulated case, but inside the e u
on 75°C ampacities per Table 310-16, C

Operating Frequen
All Power Break Il cir

reakers may be applied at their
and 60 Hz power systems. At

ies less than 50 Hz but above direct

te trip devices become inoperative

tion. On direct current systems, digital

erating frequencies above 60 Hz may change the
ance and ratings of circuit breakers by heating me-
t arts and significantly reducing interrupting capacity.

Factor "C" - Operating Frequency

For operating frequencies of both 50 Hz and 60 Hz, the
operating frequency rating factor “C" = 1.00. For operating
frequencies other than 50 Hz and 60 Hz, derating factors “C”
are listed below.

Table 443
Factor “C” - Frequency Rating
Frequency* Factor C
dc —
50-60 Hz 1.00
150-180Hz 1.07
200-240 Hz 1.25
300-350 Hz 140
400-450 Hz 151

* Power+ trip units and the energy management functions in MicroVersaTrip
PM trip units are suitable for 50/60 Hz applications only.
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Altitude

Power Break® Il circuit breakers are designed for operation
at altitudes from sea level to 6000 ft. (1800 meters). Reduced
air densities at altitudes above 6000 ft. affects the ability of
the circuit breaker to both transfer heat and interrupt short
circuits.

Determine the altitude of the breaker’s installation, and se-
lect the altitude rating factor “D" from the following 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
application of Power Break Il circuit breakers. Loads, such

as capacitors and electromagnets, require a substantial and
continuous derating factor if the breaker is normally used to
switch the load. With loads such as resistance welders, the
breaker’s continuous current rating must be no less than
125% of the welder’s 100% duty-cycle rating.

selection factors “E” for typical application are#i
following table.

O
Table 45.2
Factor “E” - Load Class or Type
Load Type Factor E
Switching Electromagnets 1.50
Single Motor Branch Circuit Protec- 150
tion (Normal Duty) ©® '
1.50
1.75
1.0

J
where the rms current c8 be easily calculated.

L 4

Safety Factor O
A safety factor is used to provide a design m@rgin Bgtween
the rating of a circuit breaker and the derive@ing
current using all of the selection factors described in the

equation on page 42. A safety factor of 10% s often used to
prevent nuisance tripping. *

Factor "F" - Safety Fact
A safety factor of 10% is equivalegt Factor F of 1.10.

Interrupting Ratj

In addition to current ra

circuit breakers mu ab
the protected cirggi
must have suffi
maximum s
conditions.

iderations, Power Break Il
o automatically trip, or open,
overload conditions. The breaker
rupting capacity to interrupt the
it that can flow under worst-case

nterrupting Ratings

cuit current interrupting ratings depend on know-

the magnitude of short-circuit current that may flow

rough the circuit breaker. Devices rated in accordance with
andard UL 489 list 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 circuit. Practical ac circuits contain some reac-
tance, so there is some displacement between current and
voltage wave-forms. Since a short circuit can occur at any
point of the voltage wave, the actual trace of short-circuit
current may display considerable initial displacement 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 higher the X/R rating, the
lower the power factor and the greater the magnitude of
peak current displacement.

Envelopes of peaks
of sine wave are
symmetrical about
Z€ro axis

Zero axis

Symmetrical ac wave

Symmetrical ac waveform
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Table 46.1
Interrupting Rating Breaker Performance In RMS Symmetricall§A

Generally, electrical power system engineers calculate the
X/Rratios of circuit rather than power factor. The procedures

for calculating short-circuit current and X/R ratios are de- Frame Size
scribed in Publication GET-3550. 5856%83 1600 - 2500 -
z 800A 2000A 3000 g 4000A
Envelopes of peaks are not Standard
AN - symmetrical about zero axis 240V 65 5 100
Sl 480V 65 100
T Y 600V 50 50 85 85
NN Hi-Break®
240V 100 200 200
Z . 480V 100 150 150
&ro axis 600V 6 5 100 100
~
\\U Short Time
AT (0.5sec)) 40 42 42
0sci al ity 2% SV AV AV IEC 947 -2 Ratings
scillogram of typical short circuit 415V,50/60 Hz
75 75® 85
Asymmetrical ac waveform 56 45@ 25
40 50® 50
The figures below show the initial fault current displacement
of a pure circuit {(symmetrical) and a reactive circuit with a
high X/R ratio. The actual current displacement of a reac-
tive circuit depends on the exact moment the short circuit is ! S
. . . . . rical Amperes - Not UL Listed
applies. There is a simple relationship between power factor
and X/R of a faulted circuit: Standard Break
Max. Rating Plug | 120/240 | 277/480 346/600
R 5 (Amps) Ampacity®
PF=—x100 And:Z= R} +(X]
Z 800 600 6500 5000 4200
R 1600 1000 8500 6500 5000
Therefore PF = === x 100 2000 1200 8500 6500 5000
2500 1600 10000 10000 8500
— [0) = i
PF = Po_werfoct‘or, % Z= Impedoncelln 0 Hi-Break
R = Resistance in ohms X = Reactance in gfims
™ Frame Size | Max.Rating Plug | 120/140 | 277/480 346/600
{Amps) Ampacity@
800 600 10000 10000 6500
Interrupting Ratings - Standard An ® Breakers 1600 1000 12500 10000 6500
Power Break® Il breakers are availabl ssifications 2000 1200 12500 10000 6500
) . : 2500 1600 20000 15000 10000
of interrupting ratings: Standard an breakers. All

sesor current

ratings are without the need for ext
limiters. Hi-Break breakers’ int
circuits with unusually higly le f

@ No additional thermal derating is required for above-maximum rating
plug ratings for frame sizes noted. Note: 400Hz interrupting ratings are
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 units are suitable for
50/60 Hz applications only.

atings are for those
ailable fault current.
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Table 47.1

Interrupting Rating Multipliers-

For High X/R Rations (Low Power Factors)

When the X/R ratio of a faulted circuit is higher 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 Interrupting Capacity
Derating Factor

0.20 4.899 1.000

0.19 5.167 0.98

018 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 7.627 091

0.12 8.273 0.90

0.11 9.036 0.89

0.10 9.950 0.88

0.09 11.066 0.87

0.08 12.460 0.85

0.07 14.251 0.84

0.06 16.637 0.83

0.05 19.974 0.8

0.04 24.980

Example Data

A Power Break® Il stationary feeder breaker copgigtin
770A of continuous loads @ 480Vac required. @v
short-circuit current at the breaker is 63kA etrical
with a power factor of 0.13 (X/R ratio,of 7627). Myerage tem-
perature of the room air could be as i (air sur-

rounding the enclosed breaker will b igher) Altitude
above sea level at the installatiqg sjt feet. The loads

are considered critical.

Selection Q

Since the Power Break Il o labeled as suitable to

carry 100% of their gmp 3' g continuously,* there is no
ti

need to multiply the ggs’load by 1.25 as would be
00% rated breaker.

650

faulted circuit power factor in this example, however, is 13%
{X/Rratio of 7.62@ and this requires derating of the breaker’s
i ing rating per Table 47.1. Multiplying the standard

is 13% and not 20% minimum.

ble short-circuit current is 63kA and thus the stan-

break breaker is not adequate and could not be used.
-Break® units are rated 100kA and are acceptable.

Further derating must be done for high ambie Qns.
Per Table 44.2 Factor “B", 60°C breaker ambight terfpera-
ture requires a derating factor of 1.10. Similar 500-ft.

altitude requires a 1.04 derating factor- see Table 45.1 Factor
"

L 4
This feeder is a critical circuit an refore a Safety Factor F
of 1.10 will be applied.

ral factors AXBXCxDx-
e ampere rating:

Next multiply the load, IA, S
ExF to determine the minifgu,

ICleAxAxBxCxD X F$/0A x 1.00x 1.1 x 1.00 x 1.04 x

100x1.1=770A 1. 69A.
Select a 1600A eak frame with either a 1000A or @
1600A sens ingWith an 800A rating plug because the

ratingglug ected by any of the load characteris-
g plug, however, may not permit the 10%
additional current-carrying capacity above

ate choice is used, some local inspecting authorities may
ire sealing of the sealable trip unit and accessory door to
vent upward adjustment of the 0.90 current setting.

Finally, if insulated conductors are to be used, the high -am-
bient temperature [60°C) will require using 125°C minimum
insulation rating with the conductors sized per the 75°C
ampacity tables.

Conductors may be sized to the 800A rating plug value,

if used, or to 900A current setting value if a 1000A rating
plug is used. Additional derating of the conductors may be
required for (1) more than three conductors in a raceway
and (2) ambient temperatures other than 30°C. Refer to the
National Electrical Code, Article 310.

Breaker Selection

User may select a front connected stationary, Hi-Break
breaker, 1600-amp frame, standard instantaneous with
1000-amp current sensor. Rating plug is 1000 amps. An
enhanced MicroVersaTrip Plus ™ trip unit with LT, ST, and |
e Breaker: Cat. No. SHF168210

« Rating Plug: Cat. No. TR1081000

* Trip Unit: Cat. No. B210LSI

*4000A Stationary 80% rated.
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Humidity and Fungus

All ferrous parts are zinc plated with either a yellow dichro-
mate or phosphate finish. Zinc plating resists 96-hour salt
spray test. Alloy steel components made of inherently corro-
sion-resistant materials are not plated.

Current-carrying parts are either silver or tin plated for
corrosion protection and to assure reliable electrical joints.

Molded cases and covers, and all internal insulators, are
made from inorganic materials that are inherently fungus
proof.

Wiring Diagram, Secondary Terminals

All Power Break® Il breakers use the same dedicated second-
ary terminals regardless of frame, rating, accessory or trip
unit combinations. The left side set of secondary terminals
are assigned to auxiliary switches. Theright side set is as-
signedto all other accessories and breaker functions.
Terminals are suitable for (2) #18 -#12 solid or stranded
copper wire. Tightening torqueiis 9 Ib-ins.

B8

@ S HTE
TR
Ko HHORN

Right side secondary
terminals “B" Block

Left side secondary
terminals “A” Block

Time Current Tripping Characteristics
Power Break Il insulated case circuit breaker time c@grent,

curves are the engineering documents that define th h-
nical performance of the devices. Information provided on a
time current curve includes the following: 'S

e Product family type (s)

« Specific device type (s)

e Ampere ratings covered on curv

» Qvercurrent characteristics cov ng-time, short-
time, instantaneous, etc.

e Maximum total clearing ti

e Maximum and minimum te

e Frequency ratings

 Voltage ratings

e Specific trip unit ratigigs

e Trip unit adjust ronges

e Tolerance (ban

re limits

er trip ratings, or other suitable
rrent sensor rating) are shown on both
horizontal axes. The time in seconds
vertical axes. Approximate minimum and
ring time is readily determined from the char-
ics curves. Tripping characteristics meet both NEMA
st@ndards for rating and calibration.




Application

Time Current Curves
Long-Time, Short-Time Delay and Instantaneous
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Time Current
Ground Fault
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Physical Data

Power Break® Il 800- Amp Stationary

CAT. NO. SPCOUNTER
MECHANICAL COUNTER

CHARGE D/DISCHARGED

(OPT IONAL} INDICATOR
O or SPRING-CHARGE_HANDLE *

56 [14.3] € CYCLES 90* TO CHARGE

T ¥ q.

B‘OALETSHRU I [”2?3001 SEALABLE LATCH »8 LATHEAD
srANciARD 36 POINT . o 14 PLACES)
TERMINAL BLOCK 3.25 [82.5 .

(TYPICAL) 21 (5.4) D[IA L | 450 —of [53.8] RIM PLATE
ALL_AUXIL IARY THRU HOLES [na.3] 1.06 ALL CONTROL WIRING
SWITCH CONNECTIONS REF | TP [26.9] CONNECTIONS EXCEPT
THIS SIDE .27 [6.9] = 2.25 = AUXILIARY SWITCHES
\ 4 PLACES [57.0 s TH
| X — (] e [[ 1] oo
' ' ) - 1
3.31
[84.2]
N i
== ' ki ]
1,36 10.79 — ?‘ ! [lz.oo '
. . — 204.8
288.6] [274.0 6.000 =
{ ][ ] [152.40] 1 ] L360302]
OF — _ )] e ISH PU SHI
- r —— | | OFF on 6.35
- 8.10 1.57 — ! [161.3]
[205.7] J [39.9]
’r,
1T
156 1
[39.7] 1 ) i
- .98 ) 50
! ¥ o ‘ [5:’3] (38.0
R g G s '
.38 DEEP INSERTS ;
FOR MOUNTING .4] [20.6] \1
CIRCUIT BREAKER - & A | 162
[a1.3} TRIP UNIT DISPLAY
d 6. [165.7] AND KEYPAD
CAT. NO. 5PK4
KEY INTERL OCK 128y [327.0) T\ 210-32 TAP
PROVISION 12 [333.2) J .35 DEEP INSERTS
(OPTIONAL) 1350 (342.9] \\\\ -l SU;;LTAOCEES FL?SRE
MER
5.27 (387.8] W\ IE. SPECIAL SHIELDS
. é:i:uuuo%og"] RATING PLUG

(4) «8-32 35 DEE

\—‘CAT. NO. SPOIL

INSERTS FOQ DEFEATABLE CAT. NO. SPPBCOVER
PUSHBUTTON COVER
MOUNTING T L (DOOPOTBIOIP:‘ILE)RL ock fOPT IONAL]
PULL-OUT
PADLOCK
FEATURE
(STANDARD)
Ya - 20 Its to be furnished by customer.
Topreve  do not mount breaker to magnetic steel back support.

N

in brackets are in [millimeters).

ions are the same for manually and electrically operated devices.

inimum distance above breaker to metal in on orea 5.31 x 16.00 [134.9 x 406.4) due to arc chamber venting.
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Physical Data

Power Break® Il 800-Amp Stationary

6.31 {134.8]
SEE NOTE 5

NEAREST METALN_—

OPTIONAL DOOR

il

POSITIONS |
FLUSH
FRONT 50 [114
REMOVABLE SEE NOTE
TRIM PLATE 38 .06
K +10-32 REF [9.5]‘] r ‘_ [t.5)
¥ i

i s /I

i
i
|
+
10.82 C'i_, 1 |
[274.8] )
12.00 9.75 @ il
[304.8] | [2478) __TN
- S |
P (e |
© . H
M|
|
/L"“ 4
/1 /7 n
[ 1/
KEY INTERLOCK / rer o 2
{CUSTOMER SUPPLIEDI [47.€) EKD

FACE OF
BREAKER

CAT. NO. SPK4
KEY INTERLOCK
PROVISION
(OPTIONAL)

p——8.3

e 1119

-/—-————— n.59 {29

stomer.

illimeters).

.06 [1.4]

=62 [i5.9]

.59
[40.5)

. % - 20 mounting bolts to be féfmish
. To prevent heating, do not n aker ta magnetic steel back support.

manually and electrically operated devices.

g]

119
[30.2]

1
g A {"325.33
f\ [fz?s]
&ro)
©
© '
@ © 20
o‘@ .| r[z’.]
[IJBQG.S]

ve breaker to metal in an area 5.31 x 16.00 {134.9 x 406.4) due to arc chamber venting.



Physical Data

Power Break® 11 1600-2000- Amp Stationary

CAT. NO, SPCQUNTER

MECHAN [CAL COUNTER SPR (NG-CHARGE HANDLE
{OPT IGNAL | & CYCLES 90° TO CHARGE 4
CHARGE D/DISCHARGE D q EA%ﬁBLE
INDICATOR -

STANDARD 36 POINT -\ 4.50 CREW 4 PLACES
TERMINAL BLOCK
ITYPICAL! 3.25 [82.5] A (4.3 = 3.00 TRIM PLATE
ALL AUXIL [ARY :56 [14.3] 4.500 [76.2] ALL CONTROL WIRING
SWITCH A i 62~ \1=~ 2.25 41330 50 CONNECTIONS EXCEPT
CONNECTIONS 27 (.93 — [41.3) [57.2] [38.] AUXIL IARY SWITCHES

THIS SIDE C 1 /———THIS SI(DE
» N\ 4 PLAC_F:_S_'_ _ L {%} r @_ {41{)_' _@_Eél :

i

3.3  E— i
[84.2) ?‘
AN s | = 18
N -
— Q I
11.88 [“'36 ) 6.000 = | [sono '
[301.7] [288.6 - e 8.00 [304.8
1 D[i52.40) = 3-6-’;53] [203.2]
e | _ | == :
SFen- =
BUTTONS 879 I ———
[885.2] [3979] |
B /s Ze7on
1.56 f ' ; 13;‘1{)7_
[39.7] _
1.98
' = H—F [50.3]
T ;s ¥ : i i \ L-150 [38.]
,A‘/ 3 .75 | -
[19.0] N TRIP UNIT
CAT. NO. SPK4 T T DISPLAY ANOD
KEY (NTERLOCK KEYPAD
f’gporvllg.nge) Le2.7) i~ Ly
38.i (4) »8-32 .35 DEEP
(@) 17420 Tap 6.524 [165.7] (380 INSERTS FOR MOUNTING
38 DEEP (NSERTS 12.88 [327.0} \\\ TRIM PLATE
S Sl v
13.50 [342.9] f%L‘fI:EEFs lpggms
woe Lie LAY IR Barevos
. H
16.00 [éoe.q
SEE NOTE 5

LCAT. NO. SPPACOVER —— RATING PLUG
PUSHBUTTON COVER
(OPTIONAL |
CAT, NO. SPDIL
DEFEATABLE DOOR INTERLOCK
(OPTIONAL)
PULL -OUT
PADLOCK FEATURE
{STANDARD)

ting bolts to be furnished by customer.
event heating, do not mount breaker to magnetic steel back support.
jne dimensions arethe same for manually and electrically operated devices.
nsions in brackets are in [millimeters].
[114.3) minimum distance above breaker to metal in an area 5.31 x 16.00 [134.9 x 406.4] due to arc chamber venting.
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Physical Data

Power Break® Il 1600-2000-Amp Stationary

NEAREST -
r—fs.:n 134.9]—-’- 2.47 =
METALX SEE N%TE 5 [62.74)

-KEY INTER! OCK
ICUSTOMER SUPPL IED! gg;’ll?{\‘oA#SDOOR

REMOVABLE

TRIM PLATE 4.50
F‘ﬁ%ﬁ? #10-32 REF SEE N
N Sy
{95}
A\ Y- ]
|

Wl

SEE

d SHEET,

@ 4 5
12.00 10.82 975 7 X 13.00
[304.8][274.8) Eza?.s]o—\ 30.2)

L
2.€

i Ol

)
J
GEgIE, i /SR, fp |

| ] L
/{7___J d [1'207?7]

, ) / T
1.8 7 =
(47.6] L.ss [16.8]
[37.&'308]_- be .62 (15.7])

+—1.59 [40.5)

CAT. NO. SPK4
KEY INTERLOCK
PROVISION

(OPT [ONAL)

FACE OF —/
BRE AKER

1. % - 20 mountin Its tofe furnished by customer.

2. To preven ing; t mount breaker to magnetic steel bock support

3. All outlin si@ns ore the some for manually and electrically operated devices.
bragRets are in [millimeters).

L) .33 [33.8}

4 nsi
Q\ um distance above breaker to metal in on area 5.31 x 16.00 [134.9 x 406.4] due to arc chamber venting.
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Physical Data

Power Break® Il 800-Amp Drawout

36 PT. SECONDARY
DISCONNECT A

CHARGE/DISCHARGE
INDICATOR
CAT. NO. SPCOUNTER
DA Msgr.ocgu)n*m
. 1ON
SWITCH CONNECTIONS fo t
ONLY
.50 [12.8] SQUARE
RACKING SHAFT
— MINEMUM
ON/OFF
STACKING INDICATORj 11

SPRING-CHARGE HANDLE
6 CYCLES 90°

--SCALABLE
ATCH

7

TO CHARGE

TRIM PLATE

+§-32 FLATHEAD
SCREW (4 P

36 PT. SE ECT
ALL Accgsson ONS
IEXCERT
HEIGHT
T eg— ' A g
r ool o () J] o () o o ry TEQMINAL
0 T el
i r— b
e ] :
| o o/ o
] g
o 247.
14.00 F_ﬁ r
[355.6]
€ or
PUSHBUTTONS —
[5.20 ] 'L“‘
132.2
CAT. NO. G o 0 o o0 o
TDOBP2L.4L.6L — ‘TO—-JM L ] I DRAWOUT
BYPASS SWITCH POSITION
{OP TIONAL) _’ r___——J INDICATOR
. 19.4
o6 T7Y6P (19.4] = = SRIP L,{"” .
i. ISPLAY AN
CAT. NO_ SPKa ti.3] * 13.42 [333. KEYPAD
KEY INTERLOCK 14.00 (385 RAT
PROVISION . ING
(OPTIONAL) s Sold PLUG
fe——————————20.24 [5/4. CAT. NO.
PULL-0UT SPPBCOVER
ADLOCK PUSHBUTTON
FEATURE COVER
L.87 7. (STANDARD) (OPTIONAL)
K RLOCK
CAT. NO. SPDIL
310 28 ¢ ER SUPPLIED) DEFEATABLE DOOR INTERLOCK
[7s i (‘ (OPTIONAL)
437 [1.10] REF b ! {+
_.1 b o
| . l Ja [3.6)
poor ! OFﬁ’ ETIDFQ
BOTH SIDES
( gaas [6.35]
4X .56 [14.3] DIA 56 349 161.4
FOR 80T1£0M \ ] [1a.2} (88.6)
MOUNTING f [ } REF .
T N 1
N2
o
L 4 I e,
[ ! 11 35.2
[ nd
I p== = ==x 8.00
3,62 w21 S s '
203.
[24 G Tl 13 [ A o2
[ I 11 [262.2]
of -arer- e a o I/\ {— .3
& 'hﬂdl l B | N {7.9]
71
Fl=e s ﬂﬁE ]
M T FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK.
73 ﬂ - NOTE 5
[18.6] I~ [25] DIA CLEARANCE HOLE MINIMUM
IN"MOUNT ING SURFACE FOR .25°(6.4] DIA.
THREADED ROD
fe——9.25 [235.0] —= |} LI3
[28.7]
be——————————18.50 [469.9)
BOTTOM MOUNTING HOLES
oon——— 1997 [507.] ——————— =]
1. All outline dimensions are the same for manually and electrically operated devices.
2. Dimensions in brackets are in [millimeters).

ULB91 dead-front switchboards standard-electrical spacing requirements.

_ Any comportment metal n 6.50 X 14.00 [165.1 x 355.6] area below {and above at 1600A, minimum stocking height) must be removed. Reference

. 3.74(95] minimum distance obove substructure to ony metal in an are 5.31 x 16.00 {134.9 x 406.4) due to arc chamber venting.
Customer’slocation for drilling hole for hor'izontally or verticallyinterconnected mechanical interlock. See bottom or side view.
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Physical Data

Power Break® Il 800-Amp Drawout

BREAKER ROTATES
120" ABOUT
FRONT ROLLER

L 4

18.00 [408.41 ___
OTE 4

———— 2062 [523.7] ————— =
f— ————17.75 {450.9) ——————{
OPTIONAL fe——3.81 [350.8] —

DOOR i
POSITIONS §.31 [134.9] 7.96 {202.2] te 3.94 =
N‘\\ SEE NOTE 4

(1004

OF FRONT
E“ROLLER T T T T T fgﬁgZTORFucmRE =] T
13.20 [3352] ~./ 125 [31.75] 0IA 3.74 (s8]
FLUSH FRO . X R | .13 FOR Ecc’sssoav SEE NOTE 4
[‘[Js-gil" L NN R pggorge]z_l [’3?2] 7 r [30 2) WIRING BOTH SIDES ' ]
_ By s _ s 69 [17.4]D1A | 4 *
(Ltuf!“J ] 1= 5 Rl E /i (8 ;
X 1 1 1 . f o ° al o A WT{ {
B ! I ; i o offi | e 63
‘r.n } ) { ) %-H e — 4 J f r [)59]'
{ ! — o}~ .44 [12] 3.00
Usos | ! \ . ) ) .H A © -} o [z0.6] [1018} RN :
) ol ) L () _ —1.75 [44.4] __A i
- ; ! i U T T{“ ; - T - ——t- l_g_[ [.;‘.1239]
Fr——— { { @)9 '
s H | re | \ % 1 ) 200 (5081 Y l
[123.8} ! : b 1 — N o b '
Dl T Ul o) ISR N W e
N p—= - —= ° —-& ) L
=t gt N T .
} a1 xh .o 00 =" o
b 2.88 [73.2] .00 [25.5 X 4.3] ]
f DisconnECTED —t =y l‘ 520 5 ; Reges =l lng 500
; REF 8.60 [166.1) [127.0]
‘nggw[;cos?]now Lt j FORWIOR | ZONTALLY TNTERCORNE CTED
‘ SN oD == S 5] DIA CLEARANCE ;Efé REQUIRED
; POSITION t7e.2] UM IN ANY COMPARTMENT DIVIDER OR
— 1163 [284.9 ] T METAL
\ FULLY WITHORAWN N ~——_FACE OF
BREAKER
1. All outline dimensions are the same for mgguall electrically operated devices.
2. Dimensions in brackets are in (millimeters].
3. Any compartment metal in 6.50 X 14.00 (1 6] area below (and above at 1600A, minimum stacking height} must be removed. Refeience
UL891 dead-front switchboards standa acing requirements.
4, 374 [95] minimum distance above sul any metalin an are 5.31 x 16.00 (134.9 x 406.4] due ta arc chamber venting.
5. Customer’slocation for drilling hol ho y or vertically interconnected mechanical interlock. See bottom or side view.
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Physical Data

Power Break® Il 1600-2000-Amp Drawout

36 PT. SECONDARY

—— MINIMUM

STACKING
HEIGHT
(2000A!

DISCONNECT AUX.
SWITCH CONNECTIONS
ONLY

f— MINIMUM
STACKING
HEIGHT

INDICATOR

MECH. COUN
(OPTIONAL)

CAT. NO. SPCOUNTFR

.50 [12.8] sQuareg

RACKING SHAFT

ON/OFF

CYCLES 90°

T2

/

SEALABLE
ATCH

1 (16004)

CHARGE/DISCHARGE SPRING CHARGE HANDLE
6 TO CHARGE
TER LATC
TRIM PLATE
*8-32 FLATSEA
SCREW (4 AC
36 PT. SE
ALt ACQESSO
EXCFPT .
00 v

SCONNECT
NECTIONS
HES

IN MOUNTING SURFACE FOR .25 [6.4] DIA,

Z
b ol O Q@ NOIOZII OU D/H‘;
i » : |
21.00 Lo i
(533.4] ) —n vl o/ o !
4
! 7
14.00 i K 6]
: ”‘Q 3 T
[355.6]
)SUOSFH
BUTTons +—|
5.20 1
[132.2]
s DRAWOUT
l o o0 POSITION
INDICATOR
Pm— _.! T
CAT. NO. 06 [|,5]J/ .76 [19.4] b= TRIP UNIT
TDOBP2L.4L.6L TYP DISPLAY AND
BYPASS SWITCH 1312 [333.2) KEYPAD
(OPTIONAL} RATING
CAT. NO. SPK4 400 (% PLUG
KEY INTERLOCK CAT. NO.
PROVIS 10N ] SPPBCOVER
ONAL) PUSHBUTTON COVER
87 7.5} tOPTIONAL)
T 75 EY INTERLOCK CAT. NO. SPDIL DEFEATABLE
3.0 {CUSTOMER SUPPLIED) DOOR INTERLOCK (OP TIONAL)
L7 PULL-OUT PADLOCK
.437 [1.10] REF —-1 - FEATURE (STANDARD)
DOOR I 4 e .14 {3.6]
| OFFSET
BOTH SIDES
. 6.35
ax .56 15.3] DIA 56 5 L1613
OR BOTTOM ;
MOUNTING ! i ! [:&FZ] [88.6]
& 1
.38
[35.2)
9.62 8.00
(244 [203.2) %,
[262.2]
o y\ 31
b i (7.9
L |- \
I FOR VERTICALLY INTERCONNECTED
3 \. MECHANICAL INTERLOCK.
,-Ig o NOTE 5
(18.6] 1"[25] DIA CLEARANCE HOLE MINIMUM
THREADED ROD
le—9.25 [235.0) —= |} 113
{28.7]
jo——————18.50 [469.9]
BOTTOM MOUNTING HOLES
. L‘——‘wb——l9.97 fso7] ———m8M————=q
1. Al outline dimensions ore the some for manually and electrically-operated devices.
2. Dimensions in brackets ore in [millimeters).
3. Any comportment metal in 10.00 X 14.00 (254.0 x 355.6) ore below fand above at 1600A, minimum stocking 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 on ore 53.1 x 16 00 [134.9 x 406.4] due to arc chamber venting
5. Customer’s location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.
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Physical Data

Power Break® Il 1600-2000-Amp Drawout

BACK OF
L SUBS TRUCTURE L 4
STEEL
BREAKER RDT'A\'ES
120° ABOUT 20.87 {530.0] .
FRONT ROLLER 1800 {4572]
b 13,81 [350.8] ——————of
, - 00 ——
5.31 [134.9] 796 [202.2]
SEE NOTE 4 1.25 [31.75]DIA
FOR AC%ESYSORY e 203.2)
———— e —— — WIRING BOTH -=
OF FRONT 9P TLONAL 1320 [335.2] SIDES I
ROLLER PoSITIONS 3.74 [98)
[10.8 {;z 7] HoLr2 .56 {14.3] SEE NGTE 4
SEE NoTE ;L[ss 2) 1 HoLES
FLUSH FRONT ~3) — X
d 75 = N r
qﬂ- [ [ o)

)
°

3.7
[3a8.2)

_ Le8.5) N i o
(=] .75 -
\ i 59. KIE
—— !|
o __ A i {176.4]}
a__d_. 0T
L a8 F, .

PR
e oy g

ol

—

B8 obnec¥eo ) ' ) .
ISCONN
ERY A 12 3 [23.] 63 [16.0) 75 [19.0 _.l L
La7 (50 [ézorj SEE NOTE 3 .44 [36.6) THK OPPER
¥2a1 w04 Hion 100 [25.4 175 {44.43 [rz? a}
CONNECTED 10,00 [254.0}@8 FOR HORlZONTALLY INTERCONNECTED
POSITION SEE NOTE 3 MECHANICAL INTER
1.63 (284.9] _ OYE S
= FULLY WITHORAWN FACE OF 129 DIA CLEARANCE HOLE REQUIRED
BRE AKER MINIMUM IN ANY COMBPARTMENT DIVIDER OR

SHEET METAL

—

. All outline dimensions ore the some for manug, trical§®@perated devices.

2. Dimensions in brackets ore in [millimeters). @

. Any comportment metal in 10.00 x 14.00 { 6] area below {and above at 1600A minimum stacking height) must be removed.
Reference UL891 dead-front switchboards s rical spacing requirements.

4. 3.74 {95) minimum distance above substru etal in an area 5.31 x 16.00 {134.9 x 406.4) due to orc chamber venting

5. Customer’s location for drilling hole for ertically interconnected mechanical interlock. See bottom or side view.

3
O
&

L 4

[



Physical Data

Power Break® Il Information, 800-2000-Amp Frames

“WRITE ON" SPACES FOR SWITCH
CIRCUIT IDENTIFICATION

AUXILIARY SWITCH

:l"i[ﬁll Reer—| ‘U Stage
COLOAS Brown-White: '6" Stage
TEL wate Cormon
Wen Doectric Festiog e CONTACT RATMIG
sowe 81 3 leminghs e G- G ANP -240V.AC
necled legettor. Do aot 45y WA -231.00
Figh sollege belvres Ietmivals. AW 2301 0C |
OO5L60001 A
———
9 AUX. 0 A b AUX. 1278 A

INTERNAL WIRE HARNESS
COLOR CODES:
R:=RED P=PURPLE
W=WHITE G=GREEN
Y= YELLOW B=BLACK
N=BROWN L=BLUE

o ax 1B 2 aux 2B 35 M7 cHo.
3

2 AUX % COM §3 AUX. 12 COM 16 RMT. C1S .+ ﬁ‘l RWT. CLS-
Y

2 AUX. 9 A" 4 AUX. 10 "A 33 CHG. IND.
3 AUX. 9 B° 5 AUX 10 B* 14 B.A. ONLY K.0. 32 SHUNT TRIP
24 AUX. 9 COM |6 AUX. 10 COM

25 AUX. 7 A 7 AUX. 8 'A*

12 BA. LOCKOLT COME30 U.Y.R.
\ L

6 AUX. 7 'B° 8 AUX. 8 'B° § 8.A. LOCKOUT N0.§29 UVR.
L

——

21 20X 7CoM o AUX 8 COM

|za AUX5A" O AUX 6 A

e

| IR (S st 751 1RPVT-
0

[30 AUX 5 coM 2 AUX 6 CoM T COMMEL- 25 251 IWeUT
o i

31 AUX. 3 A 3 AUX. 4 "4 6 COMMNET+ 24 75) OUTPUT-
{]

32 AUX. 3 8" l4 AUX. 4 °B* 5 C @ ¥oLTS 23 7SI QUTPUT+
R R

33 AUX. 3 COM 45 AUX. 4 COM 4.8 9 VOLTS SwiTCH

22 0/0
W

L
w _
[ S
[3

P ——

34 AUX. ) N 6 AUX. 2 A

35 AUX. I 'B* |7 AUX. 2 °8°

36 AUX. 1 COM 8 AUX. 2 CON

!

FARe NEAR# Re FAR*
ROW ROW ROW ROW
LEFT SIDE SIDE

TERMINAL BLOCK LABEL AL BLOCK LABEL

Block “A” lock “B”

* Screw terminal posj e to froMt of circuit breaker
Note: Wire range #1

1. Dimensions in brockt‘ore [metric].
2. Busbar cables should be sized per UL831 dead-front switchboards standard.

8.4, woour ke \
2

SECONDARY
DISCONNECT

PLUG
(DEDICATED POSITIONS)

[SEI ] 58127136
2572001 [8]i7[26[35
302117213 6l25[34
31' 2211314 6hi524|33
2l2304[5 51ra133132]
R3alisls] ali3[32]31
341250 2121]30]
351261 7]8] 11 2029
361278 1 joira[78

LEFT SIDE RIGHT SIDE

NOTE ALL WIRES ON LEFT = AUX. SWITCH WIRES.

ALL WIRES ON RIGHT = ALL OTKER WIRING,
+'S CORKESPONC TO WIRL CHARF
I.C. #31. 32 RIGHT = SHUNT TRIP
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Physical Data

Power Break® Il Information, 800-2000-Amp Frames

!
DOOR f @
VENTS

(REF)

ﬁ 0f DRAWOUT
ONLY

AT IBITISH IR
0S8R KOXRIRANS
oSesesseteseretes
oeeooiriotetels:
3

RECOMMENDED DOOR CUT-OUT

FOR 800. 1600 AND 2000A FRAME SIZE

CIRCUIT BREAKERS

Table 1

Frame | Breaker Weight Minimum Standard Door Cut-Out Optional Door Cut- Out
i T C t t ’
Rating I pe Breaker Drawout ormportmen A B C A B C
Volume
Substructure
800A 71lbs* 10 14 169 9.83 13.38 1.605
i [32.3 kgl [254) (356} [42.9) [249.7) [339.9] (40.8)
1600A | stationary N/A 3447 cu.in.
Mounted 106lbs. (56486 cu. cm) Flush Front or Non-hinged
[482kg] Trim Plate Required Door Construction - Trim Plate may
2000A & be omitted
8.7 sq.cm) Bottom
106 Ibs. * 54 1bs 10 14 N/A 9.83 13.38 N/A
800A 82kl | [245kg) None (2541 (3561 (249.7 (3399]
1600A Drawout None
1 Mounted 125 |bs.* - Flush Front or Non-hinged
[5658 ksé) [fggb:é] 34.25q.in.1220,6 sq. cm] Total Trim Plate Required Door Construction - Trim Plate may
2000A k : 29.55q.in.{190,3 5q.cm] Top be omitted
f 4.665q.in. 30,0 sq. cm] Bottom [ | | f

N/A = Not Applicable
* Add 9 Ibs. [4.1kg] for electrical op r

1. Dimensions in brackets me,

2. Busbars or cables should D d per 91 dead-front switchboards standard.




Physical Data

Power Break® Il 2500-3000-Amp Front Connected

ANDA o cnaR: .
SaANDARD CAT. ~O. SPCOUNTER CHART EU/VISCHARGED

MECHANICAL COUNTER INDICATO
TERMINAL BLOCK PTIONAL) 50 (12.7] oIA
(TYPICAL) ON/OFF (OPTI T ThRY o

IN TOR
ALL AUXILIARY picA
SWITCH (CONNECTIONS

THIS SIDF‘\

e -tk
o |

»3-32 FLAT
SCREW
(4 PLACES)

A

-

THRU HOLE

[~ 362 [91.9] /// (28 PLACES!
$.00 (127.0) — 2.25 - ~3PRING-CHARGE HANDLE
571 5 CYCLES 90° TO CHAR

i
Y | \ o i

i / TR TE
L,
N 1/ |
. : X 11—
E:mz [323.2) \ . [ [ 7 N PT A
= B 66 [16.7] Dia
= KoL e
==\ 1! v it
e & @ = o/ o 1 .
- — == L=
13.75 =
3492} —— &
= L 21.76 [552.6)
- ) RSy usH 7.00{177.8]
il I St
BUTTONS 2.92 (5.4]
[7a.2] —
= e
ﬂl__,_
3 i L_71 o
2055 \
{503 5] = 7]
1
125 D K
[31l7] \\\ l\
\,
3.48 = —_— ==
(0.9}

3.8 N N 2.25[57.1)
.88
98 4]

(4) ¥8-32 .35 /

DEEP
THREAD FOR MOUNTING
TRIM PLATE

CAT. NO. SPK4
KEY INTERLOCK
PROVISION
{OPTIONAL)

_ CAT. NO. SPOIL
DEFEATABLE
DOOR INTERLOCK
(OPTHMONAL}

225571}
12.88 [327.0)

PULL-QUT PADLOCK
FEATURE (STANDARD)

18.25 [463.5]

——19.75[501.6)} =

1. Aljoutline dimensions are the same for manually and electrically operated devices.

2. ensions in brackets are in [millimeters).
.00 [ 203,2] minimum distance above breaker to metal due to arc chute venting.

TRIP UN!T DISPLAY
AND KEYPAD

RATING PLUG

7.38 [187.4] N
L IS car wo. SPPBCOVER

PUS-4BUTTON COVER
(OP T1ONAL)
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Physical Data

Power Break® Il 2500-3000-Amp Front Connected

NEAREST MFTAI
TRIM PLATE —— \

STAND-OFF ;
(4 INCLUDED FOR
OPTIONAL USE)

OP TIONAL DOOR *1 r—-SO (2.7
POSITIONS \

N

8.00[203.2)
SEE NOTE 3
REMOVABLE
TRIM PLATE
FLUSH \

FRONT ) 0
12—

TR

|
12.00 g
[z04.5] SN -r—_oe [.5)
cl r [
/ =i t |
KEY INTERLOCK / < [ 38 [9.5]

{CUSTOMER SUPPLIED) / I

CAT NO. sPKa —]
KEY INTERLOCK
PROVISION
(OPTIONAL)

\ o3
[
i

T

.36 [34.7]

~| 3.10(78

50 [12.7) —=f bo—e|—1.16 [29.3]

=— 4.40 [in.9] —=|
——9.38 [238.3]

12,25 [311.2]

zesBa)—m e

dimensions are the same for manually and electrically operated devices.
ions in brackets are in [millimeters).
3. 800 [203,2) minimum distance above breaker to metal due ta arc chute venting.

L 4



Physical Data

Power Break® Il 2500-Amp Back Connected

TRIM PLATE
#8-32 FLATHEAD
SCREW
{4 PLACES)

STANDARD
36 POIN

T
TERMINAL BLOCK

(TYPICAL)
ALL AUXILIARY

SWITCH CONNECT!ONS

THIS S!DE‘\

CHARGED/DISCHARGED
INDICATOR

SPRING-CHARGE HANDLE
6 CYCLES 90° TO CHARGE
E
/SEALABLE LATCH

CAT. NO. SPCOUNTER
MECHANICAL COUNTER
(OPTIONAL)

ON/OFF
INDICATOR

20.06 [509.5] |3 75
[349.2]

3.18
[80.9]

i

P——

: 6.35
o by fi6!.3)

AR

(4) 8-32 35 DEEP 76 [19.4]
THREAD FOR MOUNTING
TRIM PLATE
12.87 [327.0]
CAT. NO. SPK4

KEY INTERLOCK
PROVISION
(OPTIONAL}

PUL,
FE,

/ 15.00 {381.0]
16.50 [419.1]
TRIP» UNIT DISPLAY
ou OLOCK AND KEYPAD
RE (STANDARD) RATING PLUG

CAT. NO. SPPBCOVER
PUSHBUTTON COVER
(OPTIONAL)

CAT. NG. SPDIL
DEFEATABLE
DOOR INTERLOCK
{OPTIONAL}

1. All outline dimensions are the some 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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Physical Data

Power Break® Il 2500-Amp Back Connected

TRIM PLATE
STAND-OFF
(4 INCLUDED FOR
OPTIONAL USF)

NEAREST METAL .

5.00 [127.0] —=

-~ p— .50 [12.7}

8.00 (203.2]
SEE NOTE 3 225 [57 r
OPTIONAL DOOR t—t-.78 [19.8}
REMOVABLE
POSITIONS TRIM PLATE
3/8-16 TAP
= it 0 ik
P — —t=
FLUSH— O & O Y
FRONT [ & -
32 [3.0] @ q: D @ ib
) . , of T oo ¥
] )
' ! o l L] & @ 1|7
/————f ! 1 - — 4 T
o qT ] ] I
12.00 it ! ! 2.38 [60.4] O O o
[304.8) woh | i
= lh i )
P | i
© xl |
— 1y 1 {
T ]
ST 4] :
© 1
975 ) : ! 7.00 [177.8] i
[247.6) ! ! ! /O
. n
=, 1
O )“ ! ! .75 [298.5]) /
= T 1 IE .
<l R | i
ool i CKOUT FOR —]
: : ! ALKING BEAM
j ! ! INTERLOCK (e)
| |
OO
] ]
B ~ : e ®
T3 5 ] —
]
Gl ~ap & | 906 |
(I ; r
/ ¥ ® @ @
1.36 o
[34.7] 225(57.0) | !
- 3.0 [78.8) = \ D @ &
——t| —(}
CAT. NO. SPK4 - © e
KEY INTERLOCK T — [ r
PROVISION
(OPTIONAL) La.os[loza]——
KEY INTERLOCK 3/8-16 TAPPED
(CUSTOMER SUPPLIED) 9.00 [228.6] HOLE
(TYPICAL)
/ 8 [301.8]
FACE OF
BREAKER 12.28 [31.8]




Physical Data

Power Break® Il 3000-Amp Back Connected

CHARGED/DISCHARGED

OND/%'ZFTon CAT. NO. SPCOUNTER INDICATOR
IND! MECHANICAL COUNTER
(QEPC‘F‘]()NAL)L ¢ SPRING-CHARGE HANDLE
6 CYCLES 90° TO CHARGE @
TRIM PLATE SEALABLE LATCH

STANDARD 36 POINT
TERMINAL BLOCK
(TYpPiICAL)

ALL AUXILIARY
SWITCH CONNECTIONS

THIS SIDE—X

7 I~ 1342 [333.2)
L
1#%
R — = 'E v,
= —
3. =
(349. = E]
—_— ‘ 6.35
== ¢ [i61.3]
== russ {ffusw
20.06 [509.5] = X
J _t
A
i \Y
e
! I
Bl
348 W
s L \\ \ \
7 -
(4) »8-32 .35 DEEP
THREAD FOR MOUNTING 12.88 [327.0}
TRIM PLATE
15.00 {381.0} \‘K
CAT. NO. SPKa 16.50 [419.1}
KEY INTERLOCK
Rk /
LOCK TRIP UNIT DISPLAY

P Q C!
FEA {STANDARD} AND KEYPAD
RATING PLUG
CAT. NO. SPPBCOVER
PUSHBUTTON COVER
(OPTIONAL)

CAT. NO. SPDIL
@ DEFEATABLE

DOOR INTERLOCK

(OPTIONAL)

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



Physical Data

Power Break® |l 3000-Amp Back Connected

TRIM PLATE
STAND-OFF

(4 INCLUDED FOR
OPTIONAL USE)

— NEAREST METAL

8.00 [203.2]
SEE NOTE 3

REMOVABLE
TRIM PLATE

OPTIONAL DOOR
POSITION

FLUSH

OO

3/8-16 TAP 5.60 [127.0}
.44 0.2]
DEEP

4.00 [101.6] —

FRONT

12 [3.0] —

ISy

L"—T—"—"_""""“"“““" e

Kl

e P TSR SR IIETTIAIT T

[SSSSUSSS

1.36
[34.7]

pe— 3.10_—f

(78.8]

CAT., NO. SPK4

Z 44 [11.1]

DIA THRU M
TYPIC

T 1 B —
o0 (o Ot
y [ege]
il .
O O ol O

797 [304.0} 7.00 (i77.8]

AL

KEY INTERLOCK
PROVISION
(OPTIONAL)

KEY INTERLOCK
{CUSTOMER SUPPLIED)

FACE OF —/

BREAKER

17.97 [456.4]
S
(50.8] [[
| 5.46 [138.7] {

~2.53 [64.3)

5.53 (140.5] ———=

L 1.00 [25.4] h —r [l r
2.00 [50.8] .25 [6.3} —=
BUSBAR -ﬂ- .25 [6.3]
TYPICAL GAP
TYPICAL




Physical Data

ONE SHIELD ASSEMBLY SUPPLIED

MUST REMAIN IN THIS

Power Break® Il 4000-Amp Front Connected

ON/QFF

INDICATOR CAl. NO. SPCOUNTER

MECHANICAL COUNTER
{OPTIONAL)

[——5.00 [127.0J——}
@.

LOCATION

1

363 (92.2)
r,‘,w[."z.sz [66.7)
Eel

SPRING-CHARGE HANDLE

6 CYCLES 90° TO&MRGE

50 (12.7]

) f ] AW
- s 9 & oy
OIN )
TERMINAL BLOCK i 2.50 [63.5]
(TYPICAL) ) i
ALL AUXILIARY @ @ » Oy 3
SWITCH CONNECTIONS i .
THiS SIDE i ' - CH 2.50 [63.5]
t
A & ok T —
S o | ~32 FLATHEAD
T CREW
() ’ \©___' _/ © / (4 PLACES)
X ¢ j e
—F— TRIM PLATE
=132 [333.2) \\ - Il ~ /-f
+ * H
C == = [+]
— __A-ALL CONTROL WIRING
O =\ CONNECTIONS
= ! (@) O - EXCEPT AUXILIARY
| — SWITCHES
== | THIS SIDE
] [5«35
= | 1613}
20.25 [514.3] o =1 o
O = = © 2.00 22.12 (561.9]
= ] N — [304.8]
o — o
33.12 (841.3) - T
Tt
229 R ~ N TRIP UNIT DISPLAY
[58.] & o ™ AND KEYPAD
’ ; i
t
' T\—Rumc PLUG
]
) O 5.06 [128.6]
, O
B L |
. O
. )
() WA
oy 1o | o \lo @l
/ I ) .
[ 2.590 [65.9]
NI {
6.42 [163.2) q g
[ Yol (o] | o St 2
[} |
)
, ; E E 2.50 [63.5]
N
N vt
y & ol | @ o N
/ - 19.4] 1—\ MOSU[NHN]G HOLES
(4) +8-32 .35 DEEP 76 [19.4) ~ = .75(19.0] DIA
THREAD FOR MOUNTING . THRU HOLES
THIM PLATE . (4 PLACES)
262 (66.7] gAT, NO. SPPBCOVER
I USHBUTTON COVER
KEY INTERL O 12.88 [322‘01 N (OPTIONALY
P onal) - 18.25 [463 6] N QPTIONAL SHIELO
- 22.38 [568.5] ORDER T L

PULL-OU
FEATURE (S

L 4

DEFEATABLE
DOOR INTERLOCK
(OPTIONAL}

1. All outline dimensions are the some 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.

[1a.3] DA

\\
— 56
CAT. NO. SPDIL (36 PLACES)

67



Physical Data

Power Break® Il 4000-Amp Front Connected

NEAREST METAL \

TRIM PLATE
STAND-OFF
(4 INCLUDED FOR
OP TIONAL USE)

.»-ft— 150 [38.1]

8.00 [203.2]
SEE NOTE 3
OPTIONAL DOOR-

POSITIONS & P“LBALTEE
FLUSH
FRONT
42 [3.] —
REF
9.75
[2a7.6)
12.00
[304.8) /T
KEY |NTERLOCK/ 3
(CUSTOMER SUPPLIED) i
R B

CAT. NO. SPKqg

KEY INTERLOCK

PROVISION .36 [34.7])

(OPTIONAL)

3.10 [78.8]
1.00 [25.4] DIA -
LIFTING HOLES
Q TYPICAL
ceor —
KER
.50 [38.1] ﬁL‘ lr 1.88[47.6)
~——6.10 [I154.8] —|
f————11.07 [281.2]
2 13.94 [354.1]
b 14.34 [364.2]

1. Al outline dimensions ore the some for manually and electrically operated devices
2. Dimensions in brackets ore in [millimeters).
3. 8.00( 2032} minimum distance above breaker to metal due to arc chute venting



Physical Data

Power Break® Il 2500-3000 Amp Drawout

a2
{ice

MIN.
STACKING
HEIGH

CHARGE/DISCHARGE
i INDICATOR

CAT. NO. SPCOUNTER -
MECH. COUNTER
(OPTIONAL)

.50 [12.8] SQUARE
RACKING SHAFT

5
36 PT. SECONDARY
DISCONNECT AUX.

SWITCH CONNECTIONS
ONLY

ON/OFF
INDICATOR

3.76
[95.8)
[

i

00

SEALABLE LATCH
36 PT. SECONDARY DISCONNECT

ALL ACCESSORY CONNECTIONS
EXCEPT AUX. SWITC

/

SPRING-CHARGE HANDLE

CYCLES 90° TO CHARGE

HES
*B8-32 FLATHEAD
SCREW (4 PLACES!}

- TRIM
PLATE

-
&

TOGGLE
SWITCH

36 PT.
INTERMEDIATE

6.8]

28.00

(7.2}
7

UNIT
HEIGHT

T

13.37
[339.5}

[—

foF
PUSHBUTTONS

CAT. NO. TDOBP2L.4L.6L.
BYPASS SWITCH

(oP

1
.06 [LS]—,

TIONAL)

CAT. NO. SPK4
KEY INTERLOCK
PRQOVISION
{OPTIONAL)

KEY INTERLOCK
{CUS TOMER
SUPPLIED)

G

TERMINAL
BLOCK Q
[za7.6] @

DRAWOUT
POSITION
INDICATOR

TRIP UNIT
DISPLAY AND
KEYPAD

RATING PLUG

CAT. NO.
SPPBCOVER
PUSHBUTTON

VER
{OPTIONAL}

CAT. NO. SPDIL
DEFEATABLE
DOOR INTERLOCK
(OPTIONAL)

PULL -OUT
PADLOCK
FEATURE

(S TANDARD)

DOOR

4x .56 [14.3] DIA
FOR BOTTOM
MOUNTING

! 3.48
1 {88.4]

.14 [3.6)
OFFSET
BOTH SIDES

|

6.35
[i61.4]

iz
{28.4]
REF
9.75

(203.2) 2477)

72 [18.4] ~

i

; ”

e 1
' 9.25 [234.6) —

18.50 [469.9]
BOTTOM MOUNTING HOLES

19.97 [507.1)

. Dimensions in brackets are in [millimeters).

to arc chamber venting.

-
Ui oe [26.9]

FQR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 4

1:00 [25.4] DIA CLEARANCE HOLE MINIMUM
IN MOUNTING SURFACE FOR .25 (6.4} DIA.
THREADED ROD

113
[e8.7)

. Al outline dimensions are the same for manually and electrically operated devices.
. 4.25[108] minimum distance above substructure (8.00 [203.2) from top of circuit breaker) to any metal in an area 3.00 x 16.00 [228,6 x 406,4) due

. Customer’s location for driling hole for horizontally or vertically interconnected mechanical interlock, See bottom or side view.
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Physical Data

Power Break® Il 2500-3000 Amp Drawout

HOLE FOR ACCESSORY
WIRING BOTH SIDES

L 4

— 20.62 [523.8) 18.00 [408.4] \
\ — .12 SEE NOTE 3
ﬁ_' (3.09] t— 4.5) [14.4]
REF _—————
4.88
f— s.oo'g‘a)gr%s]—— 124.0] | [
BREAKER ROTATES | SEE 3 REF 585 A28 o]
03° (97.7)
ABOUT FRONT 3 : |
. 4. -
/ ROLLER r‘_?—-——' QseH([’uLSSJ DlA -
L 3.9 P
[l01.2] N .88
[l SO - fee.2} oo o
T,
' B S—
! 14 2.00 [50.8)
Ll ‘5‘7‘“_[
3 .
-
{' i ] .88 t
¢ el [22.2)
h i e .98 7.00 6.62 L 1.2
i et (2391 77 g ['T'J Go.6l
V)i 1.50 (38.1
(N} - - - (SN SR ——
My hl ¥ E ‘ # 1 E 27.7
h/ N 1.31[33.4) (703.8)
T 7.00
. . [77.8]
3
13.94
(354.2]
"""""" ‘— 2.00
FLUSH FRONT .
us . . AN\ 100808
OPTIONAL D00R -/ o | [25.4]
POSITIONS Lo, o L7
CONNECTED
POSITION 1303 [333.5]——# L 102 a2 s 3,90 127.0}
1.97 [50.0} [25.8] ~ 75
TEST POSITION : 9.0}
2.88 [73.2 t3.24 (336.3) —=  4.50 THK COPPER
DISCONgngEO a4 §25 [307] 14 woLe
POSITI | 16.12 [409.4] ———— OR HORIZONTALLY INTERCONNECTED) SWITCH WIRING
14.50 [368.3) MECHANICAL INTERLOCK
W/S TANDARD RA]ILS SEE_NOTE 4
~— 1163 (2954 - 1.00 [25.4] D!A CLEARANCE HOLE REQUIRED
W/SHORLf RAILS LONG RAILS (STANDARO) MmuEuM I]N ANY COMPARTMENT DIVIOER OR
FULLY Wi THORAWN WITH SUBSTRUCTURE SHEET METAL
SUITABLE FOR FLUSH FRONT
12 INSTALLATION.
[2.0] ORDER SHORT RAILS Ki
FACE OF
BREAKER MiN CAT NO. SPRAILS

FOR OTHER DOOR POSIBAON

. All outline dimensions oreﬁe o@;o!ly and electrically operated devices.
2. Dimensions in brackets are .

3. 4.25[108) minimum dist abo structure (8.00 (203.2] from top of circuit breaker) to any metalin onarea9.00 x 16.00(228,6 x 406.4] due

to arcchamber verjpi
4. Customer’s location illin for horizontally or vertically interconnected mechanical interlock, See bottom or side view.

Q>®
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Physical Data

Power Break® Il 4000 Amp Drawout

CHARGE /DISCHARGE SPRING~CHARGE 4 ANDLE
T T T INDICATOR
14 * T CH
CAY. NO. SPCOUNTER 6 CYCLES 90 0 CHARGE .
MECh. COUNTER SEALABLE LATCH
(OPTIONAL
36 PT. SECONDARY 36 PT. SECONDARY DISCONNECT
DISCONNECT AUX 20 28] souaRe AL ACCESSORY CONNECTIONS
gL en comections f [ TEHE T Lt L Arhias
ON/OFF SCREW (4 PLACES}
INDICATOR -
PLATE
S .
T—"‘“ = = = MOTOR
D CUT-OFF
42.00 3.76 TOGGLE
[loﬁe.e] [s5.6) SWITCH
MiN: ' e \o o) /o
STACKIN - —
[/ ERMIN
. BLOCK
o -
28.00 (71.2) ‘s (:] o'y flol
ONIT NEleRT : N ° [;-;m
"p%gnsu‘rrous /I /
= ‘\
] S ro
13.37 108
(339.9] Fl NDICATOR
TRIP UNIT
DISPLAY AND
KEVPAD
° ° ° ° RATING PLUG
R D GAT. NO.
et
u UTTON
06 [u.::]—J / '76792'4 COVER
CAT. NO. 312 3‘2] {OPTIONAL)
TDOB2L 4L,
BYPASS SWITCH e g8 42
(OPTIONAL) CAT. NO. SPOIL
h 75 DEFEATABLE
CAT. NO. SPK4 DOOR INTERLOCK
KEY INTERLOCK 10 (OPTIONAL)
A KEY INTERLOCK “\—PULL-OUT
(CUS TOMER PADLOCK
437 110} I- =4 SUPPLIED} FEATURE
REF T {STANDARD}
- ]
R Gy BT g - -
boO i 18 [3.6]
1 OFFSET
4x 56 [14.3] Dia S g At BOTH SIDES
FOR BOTTOM i
3.48 6.35
MOUNTING 5 4 [86.4] per 4
@ ——
: ° 112
? [28.4]
REF
2.6 !
2443, T u 1]
s R
+.06 [26.9]

.72 [i8.4] =

MECHANICAIE INTERLOCK

FOR VERTICALLY INTERCONNECTED
SEE NOTE

" 1.00 25.4? DIA CLEARANCE HOLE MINIMUM
287 IN MOUNTING SURFACE FOR .25° [6.4] DIA.
[28.7] THREADED ROD

9.25 [234.9]

U

LJ

19.97 (507 ————————=

18.50 [469.9]
BOTTOM MOUNT ING” HOLES

1. Al outline dimensions are the same for manually and electrically operated devices.

2. Dimensions in brackets are in [millimeters]

3. 4.25(108) minimum distance above substructure (8 00 (203.2) from top of circuit breaker) to any metal in an area 3.00 x 16.00 [228.6 x 406.4] due

to orc chamber venting

4. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view



Physical Data

Power Break® Il 4000 Amp Drawout

HULE FOR ACCESSORY
WIHING BOTH SIDES

L 4

213 [536.7) ~ - } 15.00 (406.4] 1
. — 12 SEE NOTE 3
¢ éis»g t~6.89 [175.0] ~
|— 5.00 [228.5] 4.32 oy “
BREAKER ROTATES _{ SELE NOTE 3 [092.7 - . )02 REF 428 lloa.o
ABOUT FRONT [25.8] .56 14.3] D14 @, ROTE
S _ /_4 HOLES . _
d
F 3.98 F’ 3 5 ° 0 -3
0.2 9.0 r— 3.00 o s .8 . N. .. ¢
== 3 - - [76.2]
= ICHICT A — 306]
0 72.7
n 1 I t i - S e ¥
jE== oy A ‘o o
g (o] . o 3.24
gioor N p' g: i L - 1.50 [ [82.4]
1 i \ — 3811 : L V
Lz i H ," ‘}‘: 1 P .98 7.00 0 o o o B | 70
; 177.7 .
[3i.7] E EE 1K 1 i { [24.9] (2.7 ' O [7.8)
| i o o
o A L L HY . S __,q R [, - [ -1
| ; i ] .50 {38.1) ° 27.71
3.7 1 q 1 - O [703.8]
943} ! ! ! ! 125 [31.7) 7.00 .
+ J - e, pzoolosl (773 o . t o °
b 1 i
° B (. o
® - 0 -
' d 13.94
I HEK; [354.2}
_______ 2% SR RN
- - 230 (IO < 3 O
FLUSH FRONT [6
0PTIONAL DOOR A : ° 100 -0 .
POSITIONS (e5.4 _
CONNECTED 1
POSITION 1313 [333.6] —= 102 + ?Yopo 27 0j
1.97 [50.0] (2581 . )
TEST POSITION : 9.0) HEAT SINKS
2.88 (73.2) 13.24 [336.3] ——=4~ 5.02 - THX COPPER Tve
DISCONNECTED fi27.4]
POSITION 16.12 [4C9.4] —————fn— 10.90
{276.7)

14.50
W/STANDARD RAILS
n. 35.4) ——=
W/SHORT RAILS
FULLY WITDRAWN

- 12

(3.9
FACE OF MIN
BREAKER

1. Al outline dimensions ore the sol

2. Dimensions in brackets ore in [

3. 4.25[108] minimum distdce ab
to arc chamber venting

. Customer’s location for%

DIa CLEARANCE HOLE REQUIRED
ANY COMPARTMENT DIVIDER OR

LONG RAILS (STANDARD} IN
HEET METAL

WITH SUBS TRUCTURE
SUITABLE FOR FLUSH FRONT
INSTALLATION.

ORDER SHORT RAILS KIT

CAT. NO SPRAILS
FOR OTHER DOOR POSITION

and electrically operated devices.

Q>®

or horizontally or vertically interconnected mechanical interlock. See bottom or side view.

cture (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



Physical Data

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

9
‘ H
I
[WIRE ]
i 1.0D.
‘ |
10.82 | see |
[274.8] ‘ SHEET
N
Il
) 9.75 I I
) [247.6) ! !

8.30[20.8] ———— | = 25
[6.35]

11.19 [284.1]

11.59 [294.3]

73



Physical Data

Power Break® Il 800-2000A Stationary Mechanical Interlock

3
/I |
I
rwiaE]
|
10.82 ', SEE ',
[274 8] d SHESET
Il
I
) 9.75 I I
8] (247.6) ' |
i I
Il
I I
7 I I
\1 |
| L_ _ ]
3
— 8.3
\ 65
N 4.1]
1.5 4.3]




Physical Data

Power Break® Il 800-2000A Drawout Mechanical Interlock

56 [14.3] DIA

ax

FOR BOTTOM
MOUNTING

¢

ol@

@,Jfo SimiyorimiTe)

;

=
5,

G
ol @]
9
i

;)ol [ Pl Oqol S

f-—————13.12 [333.2] —————]

--——20.24 [514.12]

NS

19.97 [507.]

le——9.25 [235.0]

18.50 [469.9] ———————————
BOTTOM MOUNTING HOLES

113
[28.7]

1. Al outline dimensions are the same for manually and electrically operated devices

2. Dimensions in brackets ore in [millimeters).

14 [3.6
QFFSET
BOTH SIDES
T 6.35
349 i61.4)
[88.6]
|
T i
1.38
[35.2]
8.00
(203.2] 10.32
[262.2]
119
L 302
T
FOR VERTICALLY INTERCONNECTED

MECHANICAL INTERLOCK.
SEE NOTE 3

I* [25] DIA CLEARANCE HOLE MINIMUM

3. Customer’s location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.

IN MOUNTING SURFACE FOR .25"[6.4] DIA
THREADED ROD

75



Physical Data

Power Break® Il 800-2000A Drawout Mechanical Interlock

OPTIONAL 1775 [450.9] ——————~—« P ,
DOOR
POSITIONS 13,78 [350.] 3.94 = [263.5] L 4
Ty loo. | —-BACK OF 9.2  HORIZONTAL
SUBSTRUCTURE [231 6] CCNNEGTION
13.20 {335.2}————3 £.50 STROK
FLUSH FRONT -1 19
[30.2] |
€9 [7.4)0ia = = -
,ﬁ:. ——~7ﬁ HOLES ° 5 -
-AT il N
H ¥ 20004 < © .63
i hd E/— 8 [15.9]
TTTX VER JICAL y )
2.50 1 1
‘ o 8004 CONNECTION
11 8 1 (63:51 150 sTROKE
—— e T At s e A i - } 13.73
] jo° @ e [28;& o L._w [348.9)
2.00 {50.8] [(35.0
T F=
1: 1 6.94
3 o o Hle ° ° | [176.4]
1 el
© EEE . | o

7 |90]——l L.

OPPER

FOR HORIZONTALLY !N
MECHANICAL INTERLOC:
SEE NQTE >

SHEET METAL

1. Alloutline dimensions are the same for manually and electj
2. Dimensions in brackets are in [millimeters).

3. Customer's location for drilling hole far horizontally or veiic onnected mechanical interlock. See bottom or side view.

N
>
$

ly

L 4

Q
o
&

L 4



Physical Data

Power Break® Il 2500-3000A Stationary Mechanical Interlock

27.94
[709.7]

9.38
[238.3]

12.25

[31.2]

12.65

[321.3]




Physical Data

Power Break® Il 2500-3000A Stationary Mechanical Interlock OO

i0.37
- [263.5] .
O \'g
O @
O:l
O
o
1 lo—
+ S ¥
- ° 2.09
° [53.]
° t
7.00
[293:26 [77.8]
HORIZONTAL CONNECTION
+£50 STROKE
O’ \ Q .
[:”: [i6.8]
9.62
(a8 E o T o
1
! , S — |
| & —
2.50
i ‘ [65.5]
~ 1 | @ |
| ' ~j 1425 L
l____ 5 00 [28 575]
fiz7.0]
— 363 ——
92.21
18.25
{a63.5]




Physical Data

Power Break® Il 2500-3000A Drawout Mechanical Interlock

3.76
[95.6]

oo

o 1312 [333.2) ——]
20.42 [518.7]

b

o —— T iy _ -

: papatgagsuiiadaiupugute Y AR spupuin e
DOOR !
R i: Pl 14 [3.6]
1 Pt OFFSET
4X 56 [14.3] DIA tiabniiuiuits (o heh, - S f—— -~ BOTH SIDES
FOR BOTTOM I 348 6.35
MOUNTING q ’ P B8 4] [161.4]
N | | @
. ; Ml
112
[28.4]
REF L
! [2%202] 247.7]
9.62 [244.3) e -
REF o
5
0 € o ot
T T T 1.38 [35.1]
.72 [18.4 ‘! FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 3
1,00 [25.4] D!A CLEARANCE HOLE MINIMUM
IN MOUNTING SURFACE FOR .25 [6.4] DIA.
t—9.25 234.6] —= 3 THREADED ROD
18.50 [469.9] ——— | | [28.7]
BOTTOM MOUNTING HOLES
- 19,97 [507.] ———————————

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



Physical Data

Power Break® Il 2500-3000A Drawout Mechanical Interlock

HOLE FOR ACCESSORY
WIRING BOTH SIDES

20.62 [523.8] e
4.51 {114.4)]
- .02
[25.8] 56 (14.3] DIA
Ifo . ~ 4 HOLES ‘
o O
. o 75 88
o B I . =P[I9_[] [22.2] o o o o
|
! : ® )
3 . : = JO
E3__
/113 _Q:\ ]
I . N - .88
" N fr2.2]
] ] ﬂ ] o o
't J2mpet 7.00 Cig
1
‘Fx? i %;; [77.8] O
h ]! g .50 {38.1]
T LN -50158.4 S I _ o L
i;,'{ =8 ® i E ° 27.71
! ° 703.8
H; | 3 @ NE 1.31[33.4] 7.00 ! O { :
1! || k&l ° ! .38 —efhe [l778] o o o o o e
\{ r3-- ____r o TRERAR
L [, :
o] b ® | ! o l
b - __+ 4.00 ! O
! D\ ftore] a 13.94
: 3k i | O ! O [354.2)
\ L L . Ny
1775 = 2.00 CRCEG 5 s S oo
-
o . IR AN l.OO[\)O'
o 5 4] oo 0 R
- — .75
._ [44.4] 5.00 [127.0]
--13.13 [333.6] —= .02 . 75 TYP
[25.8] =
[19.0]
————13.24 [336.3] - 4.50 |- THK COPPER
fl14.4]
—————16.12 [409.4] - - -~~~ FOR HORIZONTALLY INTERCONNECTED
& MECHANICAL INTERLOCK
SEE NOTE 3
1.00 {25.4] DIA CLEARANCE HOLE REQUIRED
MINIMUM N ANY COMPARTMENT DIVIDER OR
SHEET METAL
1. All outline dimensi ret me for monually and electrically operated devices.

2. Dimensions in bri@ickets of@in [millimeters).
3. Customer’s locat or dgilling hole for hoizontolly or vertically interconnected mechanical interlock. See bottom or side view.

Q>®



Physical Data

OO

Power Break® 1l 4000A Stationary Mechanical Interlock

1.07
[281.2)

13.94
[354.]]

14.34
[364.3]

81



Physical Data &

Power Break®11 4000A Stationary Mechanical Interlock OO

Q.12 HORIZONTAL CONNECTION
[231.8] £50 STROKE

i8.53 VERTICAL CONNECTION
[472.2] £50 STROKE




Physical Data

Power Break® Il 4000A Drawout Mechanical Interlock

ax .56 {14.3) DIA
FOR BOTTOM

MOUNTING
8.00
9.62 (203.2]
4
Rage

L 4

o 13,12 [333.2)

fe——————20.42 [518.7)

ooon<_—‘".*. """""" 2
[k
X}

14 [3.8)
OFFSET
BOTH SIDES ¢ 35

3.48 {i61.4)
b_!_ (88.4]

L 112 ’

[28.4]
REF
— .38
[35.0)
FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 3 :
¥ 1.00 [25.4] DIA CLEARANCE HOLE MINIMUM
13 IN MOUNTING SURFACE FOR .25° [6.4] DIA.
{28.7] THREADED ROD
9.25 [234.9)

U

18.50 [469.9]
BOTTOM MOUNTING HOLES

18.97 [507.)] ————————

1. Al outline dimensions are the same for manually and electrically operated devices.
2. Dimensions in brackets are in [millimeters).
3. Customer’s location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.

83



Physical Data

Power Break® Il 4000A Drawout Mechanical Interlock

HOLE FOR ACCESSORY
WIRING BOTH $IDCS .

b 10 37
[263.5]
6.89 175.0) + o o2 HORIZONTAL

12, CONNECTION
2316l 755 sTroXE

2113 [536.7) .02
[e5.8] .5634.3] DA
4 HOLES —
. [ ‘
] R (D -3 §
3.00 o o . N W
------ - s o = !
1] = ' Gra
| .
159 &1, A+ - —_ a \
o 6 & 324
,J: Qf ) & 50 L ﬂ ¥ [az4]
Ri Frase, Bl e ) o I
) . (77.7] VERTICAL -
1 :. [é’; ‘;] COMNECTION O (7.8
- e o [ _ _ E - ey T %50 STROKE _____9."___ -
G L TT5 e
; 7
Y E 1.25 [31.7] 7.00 )\ ! O
\ ta-- L pzoolsoa 07771 - . o
- T — f U
g ® @
X - - - [5'001 - < - 3.94
127.0] .
: ® @ T i [354.2)
LT - L 2so o ° o ° ° o °
o (63.5}
ol ° ° ° od 100 -3 o
b o, [25.4]
L——* — 5.00 [127.0]
1313 [333.6] 102 = I_ JL 7 IYP b ) \
{25.8] [19.0) HEAT SINKS
for———13.24 [336.3) ———~t= 5.02 -~ THX COPPER (T
[i27.4)

fo——————15.12 [309.3] ['207‘5907] \

1.00 [25.4] DIA HOLE REQUIRED
MINIMUM N ANY P A NT DIVIDER OR

SHEET MET\
1. All outline dimensions are the same forfffan nd’electrically operated devices.

2. Dimensions in brackets ore in [millimet@hs],
3. Customer’s location for drilling hol ho ly or vertically interconnected mechanical interlock. See bottom or side view.

L 4
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Physical Data

Power Break® |l Information, 2500A-4000A Frames

"WRITE ON* SPACES FOR SWITCHBOARD
CIRCUIT IDENTIFICATION

AUXILIARY SWITCH ‘

INTERMAL  Rego—] A Stege
COLORS Brown-While 8° Stoge
Shown wilh

S o Whle Cormon

When Dislechric Testingbe  CONTACT MY)-
swe di 3 lorownds ore con- ¢ aNp.-240V,
secred loguihe. Do nol apply 1AM mvoc
bigh voltoge beivesn terminols. WANP.-250¥.0C
TOSLE02P1-A

IS AUX. 11 *A* | AUX. 12 *A°

20 AUX. I B 2 AUX. 12 'B*

INTERNAL WIRE HARNESS
COLOR CODES:

R=RED P=PURPLE
W=WHITE G=GREEN
Y=YELLOW  B=BLACK
N=BROWN L=BLUE
DUECH1E
LG ELECT. OPER.+ 36 ELECT. OPER.-

17 RMT. CHC.+* 135 RNT. CHG.-
W L

20 AUX. 1T CON 3 AUX. 12 COM lyﬁ RMT. CLS.+ 34 RMT. CLS-

]

33 CHG. IND.
G

AUX. 9 A 4 AUX. 10 "A°

15 B.A. ONLY COM
Y

3 AUX. 9 B° 5 AUX. 10 *B*

. |32 SHUNT TRiP
8

24 AUX. 9 COM 6 AUX. 10 CON

IPZ) B.A. ONLY N.C. f[ SHUNT TRIP
B

25 AUX. 7 °A' 7 AUX. 8 “A' 12.8.4. LOCKOUT COMJ 30 UY.R.
\J L

6 AUX 7B 8 AUX. 8 B° Il 8.A. LOCKOUT KO.§29 UYR.
R L

27 AUX. 7 COM |9 AUX. 8 COM

10 8.A. LOCNOUT N.C,
B

8 AUX. 5 'A’ 10 AUX. 6 A

29 AUX. 5°'B' i AUX 6 'B°

30 AUX. 5 COM 12 AUX. 6 COM

31 AUX. 3 °A° 13 AUX. 4 “A*

32 AUX. 3 8" 14 AUX 4 B

33 AUX. 3 CON  JIS AUx. 4 (OM

34 AUX. ) A 16 AUX. 2 *A*

35 AUX. | B° 17 AUX. 2°8°

36 AUX. 1 COM |18 AUX.

? T

NEAR=* FAR*
ROW ROW

{

|

l RIGHT SIDE
TERMINAL BLOCK LABEL TERMINAL BLOCK LABEL
Block "& Block “B”
Wire Chart

| 24¥0LTS 0CH ||9 N COM.
R

inal position relative to front of circuit breaker
nge #18 thru #12 solid or stranded copper wire. Torque: 9lb-in

0]

L O
° Q ° o]0
SECONDARY
DISCONNECT
(DEDICATED Posmtmsx
[28[19]io] 1 (91827136
2920111 [2 8117126135
30[21[i213 7 5134
31]22[1314 615[24]33)]
32231415 Slale3l3
3312415 4]13122] 31
34]25i6] 7 3]12{21139
6]17] ¢ F3IA
il Tjiof]

LEFT SIDE RIGHT SIDE

NOTE: ALL WIRES ON LEFT - AUX. SWITCH WIRES.
ALL WIRES ON RIGHT = ALL OTHER WIRING.

¢S CORRESPOND TO WIRE CHART
| E. #31. 32 RIGHT = SHUNT TRIP

85



Physical Data

Power Break® Il Information, 2500A-4000A Frames

.75 [19.0] oA DOOR 3/8-16 TAP
MARKED *D* VRE“TS 44 1.2
(REF} DEEP
MARKED *F* .
.66 (16.8] Dia
. 0
(X

MARKEB “E 0

0
AN
(ORE
T
PSR — ]
I
A
12.00 7.00
[364.8} {i77.8] T lzRAwou'r
e
! I
bl —a]
1 !
I S i R . - <A 0
¢ ¢ 5.00 127.0}
l 18.25 [463.86) —
D
s —&;
558505
ooon—/
VENTS
(REF!
Table 1
Frame Breaker Weight | Minimum Door Ventilation Standard Door Cut-Out Optional Door Cut-Out
. Co .
Rating Type Breaker Drawout Substructure e A 8 C A B C
Back Connected 167 Ibs. [76 kq* 950 cuin 160 sq.in. {1,032 sq. cm] Total 10 14 34 9.83 13.38 255
2500A ' : 80 sq. in. [516 sq.cm] Top - [254] (356 [8,6] [2497] | (3399 [6.4]
Front Connected 178 lbs. {81 kg)* 8,600 cu. cmi

80 sq.in. (516 sq. cm) Bottom

L 4
\ Flush Front or
20008 Back Connected | 216 Ibs.[98.3kg] 20,832 cuin. 27103;2 |nm[1[.;?12 Ssq. c;}] ;gtal Trim plate Non—hmged Door
Front Connected | 179 Ibs. 81.4kq)* & (341,375 cu. cm] i g cm Top Required Construction Trim

135 sq. in. [871 sq. cm] Bottom Plate may
be omitted

270 sq.in. (1,742 sq. cm) Total

25143 cu.in. 217 2.255
4000A | Front Connected | 320 Ibs.[145.6kg) 1355q.in.{871 sq.cm] Top : -
[412.020cu. cm] 135 sq. 'n. (871 sq. cm] Bottom (55.1) (57.28)
10991 cu.in 246 sq. in. [1,587 sq. cm] Total 10 14 3.84 9.83 13.38 3.755
2500A 1 Ibs. [50.5 kgl* ; : 123 sq. in. [793,5 sq. cm] Top (254) [356] [97.5] (249.7) | (339.9) | [95.38)
[180.108 cu.cm]
123 5q.in. (7935 sq. cm] Bottom
246 s5q. in. [1,587 sq. cm] Total
30004 5];‘”:]‘;:; 111 bs. [50.5 kg)* [15819095 CCS gm 123 5q.in. 17935 sq. cm) Top Trim plate
U : o 123 sq.in. [7935 sq. cm] Bottom Required
) 246 sq.1n. {1,587 sq. cm) Total
4000A 167 bs. {76 kg)* " jgé?f ;‘jgn] 123 5q.in. [793.5 sq. cml Top
' T 123 sq.in. {7935 sq. cm) Bottom
N/A = Not Applicable .

* Add 9 Ibs. (4.1 kg¥or electrical operator

1. Dimensions s are [metric].

2. Busbi should be sized per UL891 deod-front switchboards standard.
3. “D"Di pfront connected breaker mounting holes.

4. " 00A and 3000Afrontconnectedbreaker mounting holes

5. " 0A and 3000A back connected breaker mounting inserts.



Physical Data

Power Break® Il 800-Amp T-Studs

3/8-16 X 1.0 LG. BOLT
CONICAL SPRING WASHER

150  REF
(38.23] | ,

ﬁ
:
11

BACK OF BREAXER

POWER BREAX |}

BREAKER

4.30  REF
[u«.3]

OF T-STUD
A2 REF
(4

- 7 3 .50 REF
(’u’.s] e (3a.3 [
.50 WEF
(380

1. T-studs be mdlinted to either the line or load straps, and oriented horizontally or vertically as shown

HORIZONTAL
Catalog No. Material Finish
SPOBFCA AL
SPO8FCC AL

VERTICAL

2. Dimension ets are in {millimeters)

%

BREAXER

L 4

2.3.01 REF —=f

.
)=

o L3z REF
[33.32)




Physical Data

Power Break® Il 1600-2000 Amp T-Studs

1.688 REF
[a2.88)

1/2-13 X 1.3Q LG.
CONICAL SPRING wAsuEn

r‘Aao {n4.3] REF

BREAKER
QF T-STUD

4.50 [U4.3] REF

p- 19 [4.8] REF

e,

3. aa  REF
{76

1

131 REF
"33

}
] 1 I J —
L I + 3
l* RN
@)
7
— ["493] REF @
POWER BREAK 1|
BACX OF BREAKER
HORIZONTAL
Catalog No. Material Finish "A”
SP20FCA AL Tin +.010 19.8t ‘
78 020 2
SP20FCC Ccu Tin 750 + 005 [ 199 1600A-2000A
v
BREAKER
S f
(lso 6) 4.50 REF 4.50  REF {
s.3] [1e.3]
l so REF
(u 5] l‘
y N
" { b
1.688  REF ‘
[42.88)

Bl

.
|

3

NN

%

1. T-studs may b

\— .
(u zv]

L Z

Iy
’ "

S

ounte

2. Dimensmnsz e in [millimeters]).

s enm——

©©

©©

o either the line or load strops, and oriented horizontally or vertically as shown.



Physical Data

Power Break® Il 2000, 2500, 3000-Amp T-Studs

AREAKER

O =S
SPS25FCC SPS20FCA \'[ F T-STUD

\ \ -5.00 {127 o}—J»'»—sooUzro]A—] .

NOTE: D 0 POTENTIALLY SHORT PHASE TO PHASE
CLEAR, PS3CFCC IS NOT RECOMMENDE®
1 225579 FOR NSTALLATION

° & o

3/8-16 BOLT
—

{ 750 19.09]

e
POWER BREAK Ht——""" o=

2500-30004 FRAME ©>©'=!= © Q== ©

SRONT CONNEC“ED i il 1o T
——/\/—‘_‘ CIRCUIT BREAKER oIa
L—s.sz [9-.3}——1

) & ag

782 [13.66)
BACK #F BREAKER

HORIZONTAL

m]
T
XTI

.25 [6.3] —t—
1
—_—
T —
.25 [5.3]J
BREAKE
-5 TUD
N SPS25FCC SPS20FCA —. } SPS30FCC
f——'5.50 [139.8] —= \ o 6.31 [[60. 3} =
* *
3.00 [76.2] .00 [50.8] \
69 [17.5] d=f

‘—*ez fis 7

—

* *
2.00[50.8] 3 25 {g2.5)

6.9]
200 (50.8) 3.3 [84 ] —
lvoo‘,ﬂj; o 2.81(n.4] I_

4.00 fio1.8) ' &

i 2.00 {50.8)

.

@&
Q
[=]
—

6

]
@ of
—

Fos

&

@
SULEE

4 pLAC

\ * -
a4 qn) c1a
ES

* DIMENSIONS APPLY TO SPS20fCA

AND SPS25FCC \\

VERTICAL

83



Physical Data

Power Break® Il 4000-Amp T-Studs

fo—— -~ £.00 {152.9] ———n{
l—aaa[esv] 1.31[33.3]
é @
/ 238 (05.7)
SPSOLFCC
(OPTIONAL LONG
T-6TUDS) /,} Gv
/|
56 [14.3) DIA—/
4 PLACES
8.38 [212.7)

I

VIEW SHOWN
WITHOUT LINE SHIELD
ASSEMBLY

SPS40FCC

L3 {33.3] - — 4=

6.00 {isz.4]

3,38 [85.7]

—

]
3.38 {85.7)

2.75 [196.8)

3.38 (85.7)

/— SPS4OLFCC

g

—
o |
|

REF.
LINE SHIELD
ASSEMBLY

L 4

END VIEW OF CIRCUIT BREAKER

1.SPS40FCC may be used on all poles or alternated with SPS40LFCC as shown

.36 [14.3] DIA
4 PLACES

O
L

VIEW SHOWN
WITHOUT LINE SHIELD
ASSEMBLY

/ SPS40FCC



Physical Data

Power Break® Il 2000-2500-Amp T-Studs, Back Connected OO

BREAKER
SPS25BCC — QI OF T-STUD
)
POWER BREAK ! po——5.00 {1270} —=f+——5.00 [127.0}
250Q00A FRAME
BACK CONNECTED
CIRCUIT BREAKFR

2.25 671

g .750 [19.05]
\BACK oF BREAKER/

H

SPS20BCA

HORIZONTAL

OF uD

b— 4.78 [12}.5] —f [——4.78 [121.4) ———=
2.28 [57.9] ]‘— 2.00 [50.8) 2.00 [50.8] — 228 [57.9]
.69 [17.5] ‘,-
= 62 115.9] [ B
63[6.0] o) —l
@ @) ; | ” [ &
3.25 (82.9] > o I 1228) & 3.25 [82.5]
& { I=le | «|@ o I8 ® & -
)
e [503 OfgO © © 2.00 [50.9] — IN
1 o

.44 [,
4 m?&\ VERTICAL SPS20BCA e o

3/8-16 TAPPED HOLE
TYPICAL

91



Physical Data

Power Break® Il TPLUGAO8 On 800 Amps OO

GE CAT. NO. TPLUGIOB OR.
ANDERSON NQ, VCEL-Q73 i2M1 OR
EQUIVALENT (NOT SUPPLIED WITH
TPLUGAOB KIT)

REF: TPLUGIOB WIRE RANGE
EQUALS

3/0 s 800 XCMIL

2x 8.28
{2103}

2%

83
[1s6.2]

fr’z.ov] —ﬁ

j -

.73
{19.0

/2-13 TAP

2x 23*

BACK OF 2x

MN -

.85 ’gznsl

€END OF
TPLUGAOS
STRAP

2.63
{s7.9)

10.79 Ezuinsr
BETWEEN LINE 8
LOAD STRAP HOLES

1/Z-13 X 1.25 BOLTS

COMICAL SPRING WASHER &
1. Dimensions in brackets ore [metric). @

L\,\/_’YaaoA POWER BREAK

QR POWER BREAK 11

4.50
fua.3) CIRCUIT BREAKER



Physical Data

Power Break® Il TPLUGA16 On 1600 Amps

T-STUDS ACCEPT UP TOQ SIX LUGS:

GE CAT. NO. TPLUGIOB OR,

ANDERSON NO. VCEL-075-12H! OR, .
EQUIVALENT (NOT SUPPLIED WITH TPLUGAI6 KIT)

50
[139.6]
wt 1.75 b o 130
[44.9]) {38 llr
50 =f j= = 150 |=
{12.7}

NV
N
2=
=@
N e
27
Ny
P

\-.56 14.3] \

DIA HOLES

7.50
{190.5)

1@ g1b [ RIeleTT e
E O

BACK OF

BREAKER
» \ M

[]
POWER BREAK “TP*._.°THP"...
POWER BREAK N °SSF*..."SHF*..
LINE 8 LOAD STRAP HOLES. REF

O O O (

[lo0.51 E L 4 \ [190.5)

it fits on line or load side of oll 1600A Power Break or Power Break I circuit breakers.
s in brackets are in (millimeters).
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Physical Data

Power Break® Il TPLUGA16 On 1600 Amps C)O

i 1 il ! il , ] i
56 [i4.3 - ,r_\{_) ‘L-"} r_J‘ ‘L_'i} 'r_l_j \%
DIA HOLE
g o o /

S~
~

2.00 \ X :
(50.8] |
A} \ /
i L@\ ! @ &
[ ] A \ H /
\\ \‘ A A Vi

(re \. \
* OO OO |©

75 e 7.00 4.50 4.50 7.00 .75
{19.1 [177.9) [(na.3) [na.3} [177.6] [19.4)
1. TPLUGA 16 kit fits on line or load side of all 1600A P 8 er Break Il circuit breakers.

2. Dimensions in brackets are in [millimeters].

N
>
$

L 4

Q
o
&

L 4



Physical Data

Power Break® Il SPLUGA20 On 2000 Amps

T-STUDS ACCEPT UP TO SIX LUGS:

GE CAT. NO. TPLUGIO8 OR,

ANDERSON NO. VCEL-073-12HI OR.

EQUIVALENT (NOT SUPPLIED WITH SPLUGA20 KIT) .

5.50
(139.7}
- 175 - 1.50 |= \%
[44.5) [38.]

50 —ed f 1.50 j
[12.7) [38.1]
BACK SURFACE , /:1\! }',:-:\‘{ .
dinipw
] \ T SR IZLL A 7
===l -_qr:“n-.._ [l.50]
_— Py 38.]
T D - S
F_‘ q D —Cl)_n |

SPACER REQUIRED

BETWEEN STRAPS T
UPPORT
_\\ .86 [14.3 P2OFCA
Dl4 HOLE SUPPLIED
7.
[190.5}

TH SPLUGA20}
50 A .25
[6.3] ;
42 [3.2)
BACK OF R 5 [
BREAKER—\ 0! AKE|
S

11.88 !SOIAB POWER BREAK || *SSF*,. .. *SHF°...
BET N LI & LOAD STRAP HOLES. REF

¢
t
|
[}
|
1
i
i
v
]

1/2-13 X 1.25 BOLTS
CONICAL SPRING WASHER

O O O (¢ B —r
. E
7.50 \\ 7.50
[190.9) \ [190.9]
4 n=s !
]

1. SPLIGA20 kit fit on line or load side of all 2000A Power Break Il circuit breakers. Does not fit on original Power Break 2000A circuit breaker.

95



Physical Data

Power Break® Il SPLUGA20 On 2000 Amps

7.50 [i190.5] e 7.50 [190.5]
e i — gk
R R IS
3 : : q ¢3 ) L [
[N i
G- LA L
[ ] L J
—-‘ e —-‘ - [ -
.56 [1.4
DIA PFOLAS ' Y
Al T ] A 1] L] 7’ "
\ \ 1 / /
e v o S
\ \ / 14
2.00 N \ g Lo i ¥, oy 2.00
(s0.8) \ Vo \ H I ' ! / (50.8]
1 {5_ \ \ | : O / _(L\
I ‘\ 1 1 \ 1 1 ! 1 1 ll H
3.00 3.00
[76.2) . [76.2]
* ©o| O St *
4
.75 7.00 } 4.50 4.50 4 7.00 75
{19.] [177.8) [na.3) [177.8] [19.3

1. 5PLUGAZ20 kit fit on line or load side of all

reak Il circuit breakers. Does not fit on original Power Break 2000A circuit breaker.



Physical Data

Power Break® Il Lug Kits For 2500A Frame

5.00 5.00
{. OF CONNECTOR
R e i L 4
L, | [
[} [
[N -4
\ I
POWER BREAK Il C/B | o !
{_MOUNTING SURFACE ) | . ~— i — ~ ]
~ | L£X A mif =t E Ry ||)) pEFcartunt Ry () pE T e mt T | T-57
— be—m e *1] i [r--“"—*——-—-!] |n|| [r‘ —————————— —-] |I zol.#Ds
T-STUDS == ||'|I|I| bt ——— | ||||:l [l L S | S25FCC — INCLUDED
o =y | o R | B | T
INCLUDED < SPS20FCA vl . I
WITH T 1 N h o v
LUG KIT ANAAANAL | LARANARA \snananey | innannmn
AL v 1RAM11) [TURLT
5.00 M o | MAX. LUG SCREW
H B EXTENSION TYP.
1 H 1 B TsLUG25
TSLUG2S
TSLUGOSB
TSLUGI2 N
TSLUGI6
TSLUG20
1
| \
- 3
l—- .81 ‘——3,0 Fve
6.94 ! 1
§ OF CONNECTO OF CONNECTOR

END VIE I T BREAKER

1. Lugkit contains complete @pole liM@or load connection.
2. SPS208CA and SPSBBBCC Mgk confibcted studs for use with back connected Power Break Il circuit breakers.
3. SPS20FCA and SPS2 ] ected studs for use with front connected Power Break Il circuit breakers.

\
@)
¥

L 4



Physical Data

Power Break® Il Lug Kits for 2500A Frame

"C" QTYy
OF ©.56
HOLES

4
"B QTY o;-/ NNECTOR

LUGS PER POLE \
(SEE NOTE: A) "A*
Catalog No. A" “8” “cr Use with Connector Catalog No.
4.00 3 2
400 4 2 SPS20BCA [See Note: Bl &
450 5 3 SPS20FCA (See Note: C}
450 6 3
SPS25BCC (See Note: B) &

6.25 7 4 SPS25FCC (See Note: C)

‘ote A: Lug kit contains complete 3 pole line or load connection.

Note B: SPS20BCA and SPS25BCC bock connected studs for use with back connected Power Break Il circuit breakers.

Note C: SPS20FCA and SPS25FCC front connected studs for use with front connected Power Break Il circuit breakers.




Physical Data

Power Break® Il Lug Kits For 3000-4000A Frames

5.00 5.00

1

v

r Ll
i '
] 1.
'
I

POWER BREAK 1i C/3|

!
[
[
[
i
MOUNTING SURFACE | |
11
!
I
1
I
L

1

) ' [
Lo S UL
[ARRHANN

|
t
t
k\ - Ao mm--
* 1

M .

NOT INCLUDED
WITH LUG KIT

SPS30FCC CONNECTOR
OR
SPS40fFCC (SEE NOTE: A)

MAX. LUG SCREW
EXTENSION Typ

Sy

N\

'

¢ os connecToR
L 4
\\ IEW OF CIiRCUIT BREAKER

Note A: 300 pbadli connected circuit breaker has non-removable integral connectors.

Note ontains complete 3 pole line or load connection as shown.
C and SPS40FCC front connected studs for use with front connected Power Break It circuit breckers.

%

L )
.94———1 i‘ 4 cj L—v69
} 7.31 6.38~——J 6‘8!*————]
co TOR
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Physical Data

Power Break® Il Lug Kits for 3000-4000A Frames

"D QTY. OF HOLES
PER STRAP

"C" QTY OF
LUGS PER POLE
(SEE NOTE:B)

Use with Connector Catalog No.

750

w

4.00

5.31

SPS30FCC (See Notes A & BI

794

o

6.00

6.75

SPS40FCC (See Note C)

Note B: Lug kit contains complete 3 pole line or load connection as shown.

‘ote C: SPS30FCC and SPS40FCC front connected studs for use with front connected Power Break Il circuit breakers.




Physical Data

Power Break® Il UVR/ST Transformer For 480V And 600V Accessories

2.5 |

2.5
SUGGESTED MOUNTING FOOTPRINTS
FOR BOTH TRANSFORMERS
G (SLOT)
@ MOUNTING

10732 HOLES
(CLEARANCE OR
TAPPED)

4 TYPICAL

.
|

FRONT

Part Ge Xfmr. | Voltage Maximum Envelope Mounting
Cat. No. Dept | Width | Height | Depth | Width Height
A B C D E F

P1 9T58K0042 480V b . 397 3.29 2.79 2.16 2.50 .219%x7.50
p2 9T58K0062 60QV 087 34 4.47 3.29 279 2.66 250 .219x.750
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Physical Data

Power Break® Il Enclosure, 800A Frame

a4

R

—
P R —

7 : J\S F‘—@
@ é e \—SEE DETAIL A

DETALIL A

29.50

13.75
10.50 ge
°
7 AN
12.00 2.00
fo—————14.75 -




Physical Data

Power Break® Il Enclosure, 800A Frame




Physical Data

Power Break® || Enclosure, 1600A And 2000A Frames

OO

TL..Z

B
-

N
X SZE DETAIL

If——— - ~ 3849 - '—7~~»~T - 25
1
1
f 39.00
) a4 Kg\l\ N
a4 \_/(\
R .22 \'
/ — 62
N
) Al
(\ 4\_\;3/\ )
\ .
T
Hrtd |
88.00 T
i
|
| . I
38 92 Q\O
i | 7 T ;]) T
\ 9 56
L 4



Physical Data

Power Break® Il Enclosure, 1600A And 2000A Frames

7.50 =

@125 — Fﬁ ol [~ 2.00
T -] a )
Q ¢ .
o
Q|
o
86.00 o o 89.50
(e}
@ B
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Physical Data

Table 106.1

Outline Drawings - Circuit Breakers

Table 106.4

Outline Drawings - Neutral Sensors For Power+™, MicroVer

STM

Trip

- . "
Frame Rating (amps) Stationary Breaker Drawout Breaker And MicroVersaTrip PM™ Units
Outline Drawing GEM | Outline Drawing GEM Breaker Sensor Rating® Catalog Outline Drawing
3025 3025 Frame Amps lamps) Number Number
800 SH1,5,6, 14 SH3,5,6, 15 200 TSVG302 L
400/200
1600 SH2,5,6, 14 SH4, 5,6, 15 600 600/300@
2000 SH2,5, 6,14 SH4, 5,6, 15 800/400
2500 SH6, 7,9, 13, 16 SH6, 11, 13,19 800/4009
1000/500
3000 SH6, 7, 10,13, 16 SH6, 11, 13,19
1600 1200/6009
4000 SHe, 8, 13, 17 SH6, 12,13, 18 1600/1000
2000 139C5016SHI
Table 106.2
X . . TSVG810A
Outline Drawings - T-Studs For Stationary Breakers TSVGS12A
Frame Max T-Stud Catalog Number Outline TSVG816A
Size Amp Front Back Draw- 2500/300 T5VG820A
Rating Connected Connected ing GEM TSVG825A
3027 TSVG830A
800 800 SPO8FCA, SPO8FCC — SH1 40, TSVG940A 139C5016SH2
1600 1600 SP20FCA, SP20FCC - SH2 ) ) - .
OM urrent sensor rating for tap setting) to circuit breaker sensor rating
2000 2000 | SP20FCA, SP20FCC - SH2 @ For le-source ground-faultprotection schemes. Rating does not
2000 SPS20FCA . SH3 h Mi saTrip® Trip Unit frame sensor.
2000 SPS20BCA SHS
2500
2500 SPS25FCC SH3 J6.5
2500 SPS25BCC S e Drawings Lug Adapter Kits For Stationary Breakers
Supplied as Maximum Ampere Adapter Kit Catalog Outline Drawing
3000 3000 SPS30FCC standard- not H Rating Number GEM 3026
removable 800 A TPLUGAOS SH1
SPS40FCC,
4000 4000 SPSAOLFCC — 1600 A TPLUGA16 SH2
2000 A SPLUGA20 SH3
O
Table 106.3 \

Outline Drawings - Lug Kits for Stationary

Frame Maximum Lug utline Drawing
Size Ampere Rating GEM 3026
800 SHa4
1200 SH4
1600 SH4
3000
2 LUG20 SH4
25 TSLUG25 SH4
3000 TSLUG30 SHS
4000 4000 TSLUG40 SHS
2

Q
S



Physical Data

Table 107.1
Outline Drawings - Enclosures
Enclosure Frome Lugs Lugs Wire Range Outline
Catalog Rating Per {kcmil, CU/AL) Drawing
Number Pole GEM 3133
SPBO8W 800 A 6 #2-600 or (2) #1/0-250 SH1 @
SPB16W 1600 A 12 #3/0-800 SH2
SPB20W 2000 A 14 #3/0-800 SH2
Table 107.2
Weight And Space Requirements
Frame Breaker Weight Minimum Minimum
Rating Type Compartme Door Ventilation
Breaker Drawout Volum
Substructure
71 Lbs. *
800A (32.3Kg) None
60.0 Sq In. (387.1 Sg. Cm) Total
1600A Stationary N/A 4 In. 30.05qIn.(193.5 Sq Cm) Top
Mounted 79 Lbs. * Cu.Cm) 30.05g1n.{193.5 Sq Cm) Bottom
(359 Kg) 86.4 Sq. In. (557.4 Sq. Cm) Total
2000A 432 5q. In. {278.7 Sq Cm) Top
43.2 Sq. In.{278.7 Sq Cm) Bottom
106 Lbs.* 54
800A (48.2 Kg) (2 3780 Cu. In None
(61,943 Cu. Cm)
1600A Drawout Mounted 125 b B L None
s. : 34.25q.In {220.6 Sq. Cm) Total
20004 (56.8 Kg) 0.9 Kg) (825212 E‘L’j 'C”m) 29.55q.1n. (1903 5q. Cm) Top
' ’ 4.66 Sq. In. {30.0 Sq. Cm) Bottom
Back Connected 167 Lbs. {76 Kg)*
g 13.950 Cu. In. 160 Sq. In. (1032 Sq. Cm) Total
2500A (228,600 Cu. Cin) 805q In. {516 Sq.Cm) Top
Front Connected 178 Lbs. (81 K ' ' 80 Sq In. [ 516 Sg. Cm) Bottom
Back Connected 216 s (8 N/A 270 Sq In. (1742 Sq. Cm) Total
20,832 Cu. In.
3000A 1355q.In.{ 871 Sq.Cm) Top
(341,375 Cu. Cm) 13550 In.18715q. Cm) T
Front Connected g n. 9. Cm) Top
2705q In. (1742 Sq. Cm) Total
4000A Front Connected 412253;03 g: g:m 1355q.In.(871 Sq. Cm) Top
' : 1355q. In.{871 Sq. Cm) Top
10991 Cu. In. 246 Sq. In. {1587 Sq Cm) Total
2500A Lbs. (105.6 Kg)* 111 Lbs. {50.5 Kg) (180.108 Cu. Cm) 1235qg.1n.{793.5 59 Cm) Top
' 123 5q. In. {793.5 Sq. Cm) Bottom
10.991 Cu. in 246 5q.1n.{1587 Sq Cm) Total
3000A Drg@Wout Mou 233 Lbs. (106 Kg) * 111 bs. (50.5 Kg) (186108 CQ Cﬁ 123 Sq. In. { 793.5 Sq Cm) Top
' ) 123 5qg.In.{793.5 Sq. Cm) Bottom
15.138 Cu. In 246 5q. In. (1587 Sq Cm) Total
4000A 259 Lbs. (134.2 Kg)* 167 Lbs {76 Kg) (248I07a Cu> Crﬁ) 123 5q.1n.(793.5 Sq Cm) Top
' ’ 123 Sq. In. { 793.5 Sq. Cm) Bottom

N/A = Not Applicable V'S * Add 9 Ibs. (4 1 Kg) for electrical operator
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Standards and References

Underwriters Laboratories® (UL)
Publication Stock, 333 Pfingsten Road
Northbrook, Il 60062 USA

Standard UL 489 and UL 489-5B2 Molded Case Circuit Break-
ers and Circuit Breaker Enclosures

National Electrical Manufactures Association (NEMA)
NEMA Publication, 155 East 44th Street,
New York, NY 10017 USA

AB-1 Standards Publication, Molded Case Circuit Breakers

Institute of Electrical and Electronics Engineers (IEEE)
ICEE, 345 East 47th Street,
New York, NY 10017 USA

American National Standard Institute (ANSI)
ANSI, 11 West 42nd Street,
New York, NY 10036 USA

ANSI/IEEE C37.90.1 - 1989
IEEE Standard Surge Withstand Capability (SWC)
Tests for Protective Relays and Relay Systems

ANSI/IEEE C37.90.2 - 1993

Withstand Capability of Relay Systems to Radiated Ele
magnetic Interference from Transceivers \

International Electrotechnical Committee (IEC) O
Bureau Central de la Commission
Electrotechnique Internationale

3 rue de Varamb'e
Geneve, SUISSE

IEC 801-2 2nd Edition 1991-04

L 4
Electromagnetic Compatibility forgdndustzi ocess
Measurement and Control Equipm
i cMmigpts

Part 2: Electrostatic Discharge R

National Electrical Code®
Order from National Fire
Batterymarch Park
Quincy, MA 02269

cighion

American SSgiety esting and Materials (ASTM)
1916 Race S

Phila 19103 USA

AST (Reapproved 1979)

Stag@la od of Salt Spray (Fog) Testing

Standard (MIL-STD)
se Printing Service
700 Robbins Avenue, Bldg. 4D
Philadelphia, PA 19111-5094 USA

MIL-STD-810E
Environmental Test Methods and Engineering Guidelines



Guide Form Specifications

General Requirements

Circuit Breakers shall be of insulated case construction. They
shall be UL Listed under Standard UL 489, UL 489-SB2, CSA
Certified, and IEC 947-2 Certified and shall meet the require-
ments of NEMA Standard AB1.

Circuit breakers shall be [manually) (electrically) operated,
(drawout) [stationary) mounted with features and accessories
described in these requirements. Breakers shall have a mini-
mum voltage rating of 600 Vac, and shall be rated to carry
100% of the current rating of the breaker continuously.*
Breakers shall have minimum UL Listed interrupting ratings
as indicated on the drawings. All manually operated breakers
shall be field convertible to electrical operation by means of
the addition of an internally mounted electrical operator. Ad-
dition of an electrical operator shall not change the physical
dimensions of a breaker.

Circuit breakers shall be constructed of a high-strength,
glass-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. Interphase barriers shall be included
to completely isolate each pole. For each breaker, the close
and latch rating shall be equal to its short-time rating to hel
assure selectivity with downstream devices when clog
intoa fault.

Breakers shall contain a true two-step stored ene
ing mechanism providing quick-make, quick-bre tion
capable of charging-after-closing operation. It 0s-

sible to discharge the closing spring withoutglosi e main
contacts. The maximum closing time shall e thrge Cycles at

nominal voltage. ¢

Attempting to close a circuit bregke %\ooccessory un-
dervoltage release is de-energize whe a shunt trip with
lockout is energized, or while a al ith lockout is ac-
tivated, shall result in a ”kiss—fr@otion of the contacts.
Common tripping of all pol tandard. Breakers

shall be capable of a mini 10,000 mechanical open
and close operations With required service.

tion, maintenance o oval. It shall be possible to replace
the primary disconnect fingers with the breakers in the
withdrawn positi@.

Each Bredker shall include a retractable charging handle,
close ton, open pushbutton, closing spring charge/
di indicator and breaker ON/OFF indicator mounted
front of the breaker. Each breaker shall have as stan-
padlocking provision to prevent closing the breaker
n padlocks are installed. Padlocking provisions shall ac-
cept up to three padlocks with 1/4” to 3/8” diameter shanks.

This provision shall meet OSHA and California C)
requirements.

Each stationary and drawout breaker shall have provisions
for up to 72 dedicated secondary terminal points. All discon-
nected points shall be capable of being probe® from the
front of the breaker. All breaker co | and accessory wiring,
including wiring for future ac ss@m!l be pre-wired to
integral terminal blocks which | b arly identified by
number and function. Each ' oint shall have space
available for two AWGH#18# 2 per terminal and cus-
tomer circuit identificati
Each circuit breaker sh@lpcogitain the following accessories
(shunt trip with or ¥ t lockout) (undervoltage release)
(bell alarm) (bell with lockout) [ (4 or 8 or 12 stage) SPDT
auxiliary switg8sl (répote close solenoid) (remote “charged”
5 Jories shall be field installable. Field instal-
pfwith or without lockout), undervoltage
ms - with and without lockout shall require
ts, no internal wiring and no removal of the
r cover. The bell alarm and bell alarm with
I each contain a mechanical target, which shall
om the front cover when the device operates. The
larm (alarm only) shall reset automatically when the
eris closed. The bell alarm with lockout must be reset
depressing the mechanical pop-out target before the
reaker can be closed. The bell alarm and the bell alarm with
lockout shall be independently field-configurable to operate
in response to an overcurrent and/or protective relay opera-
tion, plus any combination of shunt trip and/or undervoltage
release operation - including no response to a protection
trip, shunt tripping or undervoltage release trip. Note: for the
Power+™ trip unit, the bell alarm and bell alarm with lock-
out respond to an overcurrent operation only. The shunt trip

(with or without lockout] shall be continuously rated with no
requirements for a cut-off switch.

Each circuit breaker shall contain the following mechanical
accessories (operation counter) (sealable limited access "ON”
and "OFF” pushbutton cover) [ (1, or 2 or 3 or 4) cylinder key
interlock provision ] (shutters to cover drawout/stationary
primary disconnects 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 hinged breaker compartment door when
the breaker is closed) (walking beam interlock 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). All mechanical accessories shall be capable of being
field installed.

* 4000A Stationary 80% rated.
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1

Breaker Protective System (MicroVersaTrip Plus™and 3. Thetrip units for the main and tie breakers Sth

MicroVersaTrip PM™) the following protective functions:

Each circuit breaker shall be equipped with a protec-

tive trip unit system to protect against overloads, short a) Adjustable long-time current settings.

circuits (and ground faults] as specified in the following b) Adjustable long-time delay with four time %'0)’

subparagraphs. The protective trip unit shall consist of a bands.

solid-state, microprocessor-based, programmer: tripping c) Long-time pickup warning indigfito

means; current sensors; power supply and other devices d Trip targets for long-time, s (and short-

as required for proper operation. %ime, when specified), and gr It (when speci-

ed).
As a minimum, the trip unit shall have the following fea- e) SELECT ONE OF THE FOL@
tures and functions: 1) Adjustable instantOgod&sBickup.
2) Adjustable shorggtimeBiekup and delay, with three

a) The housing shall be a metallic enclosure to protect delay bands igfhable 12t ramp and
against magnetic interference, dust and other con- GdJUSTGbIQQVQOUS pickup.
taminants. 3) Fixed high- e instantaneous pickup.

bl The protective system shall have reliable program- f) aBle ground-fault pickup and time
mable controls with repetitive accuracy and precise del @ delay bands and switchable It
unit settings. ram

¢l All current sensing shall employ true rms technology e) ne-selective interlocking [SELECT ONE]
for detecting overloads, [short-time overcurrent con- -fault conditions] (for both ground-fault

ditions), high-level instantaneous overcurrent condi- n rt-time conditions).
tions, (and ground-fault conditions).
d) A high-contrast, liquid crystal display - LCD - unit 4, e trip units for feeder breakers shall include the follow-

shall display settings, trip targets, and specified @ otective functions:

metering displays. The trip unit shall be equipped wjth

long-life lithium batteries - with automatic time ¢ . Adjustable long-time current settings

shut-off features - to provide both programmi @ bl Adjustable long-time delay with four time delay

observation of trip targets or other functions Wke bands.
the breaker is de-energized. c) Long-time pickup warning indicator.

e) A multi-button keypad to provide local set- d Tip targets for long-time, instantaneous (and short-
readout on the LCD of all trip settings. time, when specified), and ground fault (when speci-
f] UL Listed, CSA Certified, IEC 947-2 Certifg@® ficlasif- fied).
stallable, interchangeable rating pigs. @ shallinot e) SELECT ONE OF THE FOLLOWING
be necessary to change or remove r t to 1) Adjustable instantaneous pickup.
change the trip rating. Rating plu th’ﬂtoin 2) Adjustable short-time pickup and delay, with three
rejection features to prevent i i@ of a plug with delay bands, and switchable It ramp and
an incorrect current sensor r adjustable instantaneous pickup.
gl Integral test jack for conne a battery pack or 3) Fixed high-range instantaneous pickup.
test kitto the breaker. f.) OPTIONAL: Adjustable ground-fault pickup and time
hl (When specified] the gr, function shall delay, with three delay bands and switchable 12t
contain a memorgcir egrate low-level arcing ramp.
fault currents wa N intermittent ground- g.) OPTIONAL: Zone-selective interlocking [SELECT ONE]
fault current gPike (for ground-fault conditions) (for both ground-fault
i) Amechani il pragisions for sealing the rating and short-time conditions.

the "ENTER" key on the protec-
tive trip unit to maRe the installation tamper-resistant.
j) The unit shall be dual-rated for both 50Hz and 60Hz
operation. Noi®e immunity shall meet the require-
ment§of ANSI Standard C37.90.2
K T ig®nit shall have an integral, resettable trip
rto record the number of long-time, short-
ime, ¥stantaneous and ground-fault trips.
trip unit shall display trip targets for long-time,
short-time, instantaneous and ground-fault trips.
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*W'

The trip units shall include the following metering func-
tions, which shall be displayed on the LCD:

a. Current, rms (A of kA), each phase, + 2.5% accuracy.
b. OPTIONAL: Note: If any of the following are included,
all will be included.
1) Voltage, rms, (V), line-to-line or line-to-neutral,
+1.5% accuracy.
2) Energy (kWh, MWh, GWh] total, +4% accuracy,
user resettable.
3) Demand (kWh, MWH, GWh] over an adjustable
time period of 5 to 60 minutes, £4% accuracy.
4) Peak demand kW, MW), + 4% accuracy, user
resettable.
5) Real power (kW, MW), line-to-line, line-to-neutral,
+4% accuracy.
6) Total ([apparent) power kVA, MVA), line-to-line, line-
to-neutral, 4% accuracy.

OPTIONAL:

The trip unit shall include all of the following protec-
tive functions. However, it shall be possible to disable,
by user-programming, any combination of unwanted
protective functions.

a. Undervoltage, adjustable pickup - 50 to 90%, adjust-
able delay - 1 to 15 seconds.

b. Overvoltage, adjustable pickup - 110 to 150
able delay - 1 to 15 seconds.

c. Voltage unbalance, adjustable pickup - 10 0%
adjustable delay - 1 to 15 seconds.

d. Current unbalance, adjustable pickup -
adjustable delay - 1to 15 seconds.

e. Reverse power, selectable direction,
pickup-10kW to 990 kW, adjustd@ble

seconds. \
&nmunicotion
@econdory terminal on

communication port for

OPTIONAL: The trip unit shall |
capability as follows:

a. The trip unit through
the breaker shall pr

communicati itR@hd gCcess to a remote comput-
er via the b r's standard communication
network

b. All meter!i , protective trip counts and

other event g shall be retrievable by the re-

mote computer.

L 4

opgional Target Module

Current sensors shall be mounted on the bre
and shall use encapsulated construction t
against damage and moisture. (For ground
tection of a four-wire power system, a fourth-
current- sensor shall be mounted in the cable compart-
ment, and shall be compatible with the ph@se overcur-

rent sensors.)
The trip unit's LCD and pro %unctions shall be

operable at all times, eve eMghe breaker is either
open or closed under a fio- ondition. Metering
functions, other than gurr otective relaying and

communication functio ayrequire a separate power
supply within the equ t lineup. The external power
supply shall m aker supplier’s standard rec-
ommendatiodgifor thi®type of application.
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Breaker Protective Systems (Power+™ Trip Units)

1. Each circuit breaker shall be equipped with a protec-
tive trip unit system to protect against overloads, short
circuits {and ground faults) as specified in the following
subparagraphs. The protective trip unit shall consist of a
solid-state, microprocessor-based, programmer; tripping
means, current sensors; power supply and other devices
as required for proper operation.

2. Asa minimum, the trip unit shall have the following fea-
tures and functions:

a. The housing shall be a metallic enclosure to protect
against magnetic interference, dust and other con-
taminants.

b. The protective system shall have reliable program-
mable controls with repetitive accuracy and precise
unit settings.

c. All current sensing shall employ true rms technol-
ogy for detecting overloads, (short-time overcurrent
conditions and ground-fault conditions).

d. The trip unit shall be equipped with long-life lithium
batteries - with automatic time delay shut-off fea-
tures - to provide observation of trip targets.*

e. UL 489 and UL 489-SB2 Listed, CSA Certified, IEC 947-
2 Certified, field-installable, interchangeable rating
plugs. It shall not be necessary to change or re g

4

the trip unit to change the trip rating. Rating p

shall contain rejection features to prevent inggglld

of a plug with an incorrect current sensor ro&
f. Integraltestjack for connection of a batter

test kit to the breaker.

g. (When specified) the ground-fault functiemw s
contain a memory circuit to integ&nte @I arcing
fault currents with time to sum inteqgi ound-
fault current spikes. \

h. A mechanism with provision ing the rating
plug and trip unit to make th lld®on tamper-re-
sistant.

i.  The unit shall be dual-rate@for bfth 50Hz and 60Hz
operation. Noise imm eet the require-
ments of ANSI S nd@oz
j. Thetrip units N targets for long-time,
n

short-time, | s and ground fault*.

*With optional Torg%t Module

3. The trip units for the main and tie breakers sh O
the following protective functions:
a. Adjustable long-time current settings.

b. Adjustable long-time delay with four timegeloy
bands.

¢. Long-time pickup warning indj x
d. Trip targets for overload, @igor uifwhen specified,
and ground fault (when speCfigd¥

e. SELECT ONE OF THE FO

1) Adjustable instanta kup.

2) Adjustable short-figge p and delay, with three
delay bands, swit@hable 12t ramp and
adjustable igsta us pickup.

f. OPTIONAL: Adjlist ground-fault pick-up and time
delay, with thrégdelay bands, and switchable 12t
ramp.

f der breakers shall include the follow-

I nctions:

able long-time current settings.

: able long-time delay with four time delay
bands.

ng-time pickup warning indicator.*

Trip targets for overload, short circuit (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 12t ramp and
adjustable instantaneous pickup.

f. OPTIONAL: Adjustable ground-fault pickup and time
delay, with three delay bands, and switchable 12t
ramp.

5. Current sensors shall be mounted on the breaker frame
and shall 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 shall be mounted in the cable compart-
ment, and shall be compatible with the phase overcur-
rent sensors.)
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Information contained in this application guide is based on established industry stan-
dards and practices. It 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 liawility with respect to the use of,

or for damages or injury resulting from the use of any information contained in this
application guide.
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